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ABSTRACT 

Purpose: This study aims to investigate the clinical, immunological complications and their 

relations to each one of the treatment approaches for the traumatic dislocation of the 

mandibular condyle to the medial cranial fossa. 

Methods: An electronic literature search was undertaken in June/2021. Eligibility criteria 

included publications having enough clinical, radiological, treatment protocols, and post-

operative outcomes information. 

Results: 46 publications (50 patients) were included. Most of the patients were women 

(70%), the most common age range in the pediatric population from 0 to 15 years old (34%). 

The mean age is 25,66 years old (+- 15,19). The most common causes are automotive 

accidents (60%), Falls (8%), and Assaults (8%), followed by one case of an industrial 

accident. Otorrhagia was present in 10% of the patients, loss of conciseness in 10% of the 

patients, followed by 6% presenting intracranial hematoma. Open treatment was preferred 

by 44%, followed by closed treatment (26%), condylectomy (16%), and conservative 

treatment (14%). No complications were observed in 60% of the patients. However, 

complications related to the TMJ were observed in 38% of the cases, followed by 2% of 

complications related to the medial cranial fossa. Comparative statistical analyzes did not 

show differences between the treatment modalities as the complications, except when 

compared with closed treatment with complications related to the medial cranial fossa (p = 

0,035). 

Conclusions: The traumatic dislocation of the mandibular condyle to the medial cranial 

fossa is a rare complication related to facial trauma, with only fifty cases described in the 

literature. The treatment modalities did not influence the development of complications, 

except when the chosen treatment is the closed one when the odds for complications related 

to the medial cranial fossa are slightly higher. 
 

Keywords: Neurologic Trauma, Oral and Maxillofacial Surgery, Trauma. 

 

 

1. INTRODUCTION 

Mandibular condyle (MC) fractures are usually common, representing 27 to 43% of all 

mandibular fractures. (He et al., 2007; Rashid et al.,2013; Zix et al., 2011; Bormann et al., 

2009). This expressive number is motivated by the safety mechanism of the condylar neck 

weakness, which protects the cranial base from more severe trauma to the mandibular bone. 

The traumatic dislocation of the mandibular condyle to the medial cranial fossa (TD) is a 

rare event. It's related to the failure or the absence of these "safety mechanisms" that include 

the propensity of the thin condylar neck to fracture under sufficient force preventing the 

intact MC to fracture the glenoid fossa from entering the middle cranial fossa. (Tutela et al., 

2013) The present study aimed to integrate the available data published in the literature on 

TD into an updated, comprehensive comparative analysis of their clinical, immunological 

features and investigate the complications and their relations to each of the treatment 

approaches.   
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2. METHODS 

The authors designed a systematic review modeled after the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) Statement and the Cochrane 

Collaboration's recommendations for systematic reviews to address the research purpose. 

(Higgins, 2011) A review protocol does not exist. 

In accordance with the PRISMA statement for systematic reviews, the following focus 

question of the research was established: What are the clinical and immunological 

parameters, the proposed treatment, and the most common complications for the traumatic 

dislocation of the mandibular condyle to the middle cranial fossa?  

The inclusion criteria were all studies published on the topic of traumatic dislocation of the 

mandibular condyle to the middle cranial fossa without time limitation until June 2019. The 

study should contain information about the patient's gender, age, etiology of the trauma, 

symptoms details, imaging information, type of treatment, and complications on the follow-

up. 

2.1. Study Design 

This study is a systematic review, and the sample was composed of all publications. The 

electronic database search was performed in MEDLINE ( PubMed), SCOPUS, and the 

Cochrane Library. The final search was performed on June 30, 2021. The search terms used 

were mandibular condyle, fracture, condyle dislocation, condyle luxation, medial cranial 

fossa, and complications. Detailed search strategies were developed for each database (Table 

01). Additional manual search also was conducted based on the reference list of all included 

studies and in the most cited journals on the topic, including the British Journal of Oral and 

Maxillofacial Surgery, International Journal of Oral and Maxillofacial Surgery, Japanese 

Journal of Oral and Maxillofacial Surgery, Journal of Craniofacial Surgery, Journal of 

Cranio-Maxillofacial Surgery, Journal of Maxillofacial and Oral Surgery, Journal of Oral 

and Maxillofacial Surgery, Oral Surgery Oral Medicine Oral Pathology Oral Radiology, 

Otolaryngology, Head and Neck Surgery. Publications with diagnosis identified by other 

authors as TD, even not having the terms "mandibular condyle, fracture, condyle dislocation, 

condyle luxation, medial cranial fossa, complications" in the article's title were also re-

evaluated by an author of the present study. 

2.2. Variables 

Number of patients 

Gender distribution 

Etiology 

CSF Leak  

Otorrhagia 

Loss of consciousness  

Intracranial hematoma 

X-Ray examination 

CT Scan 

MRI 

Treatment 

Complications 

2.3. Data Collection Methods 

For the initial selection, two independent reviewers analyzed the title and abstract of all 

searched studies, which were subjected to the inclusion and exclusion criteria established 

before the beginning of the study. Randomized and controlled clinical trials, cohort studies, 

case-control studies, cross-sectional studies, case series, and case reports were included. 

Exclusion criteria were excluded from radiological studies, conference abstracts, editorials, 

poorly described cases, review articles, or case series without primary data or where the 

analysis was pooled without a description of individual patient data.  

After determining the included studies, the two researchers collected and tabulated data 

using Numbers (Apple Inc, Cupertino, CA, USA), and the results were analyzed, the 

duplicates were removed, and the two independent reviews evaluated the titles and abstracts. 

In case of divergence, two expert researchers were consulted. By the end, the four examiners 

read the full text of the studies and determined the final inclusion of the studies in the 

systematic review using the same calibrated selection criteria. 

2.4. Data Analysis 

The authors independently extracted data using specially designed data extraction forms. 

The following data were extracted: author, year of publication, number and gender of the 

patients, age and mean age, etiology, symptoms, image protocol, treatment, and 

complications during follow-up. The extracted data were subjected to descriptive analysis. 

2.5. Analysis 
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The mean, standard deviation (SD), and percentages were presented as descriptive statistics. 

Kolmogorov–Smirnov test was performed to evaluate the normal distribution of the 

variables. The Wilcoxon rank test was used to relate. The degree of statistical significance 

was considered p < 0.05. All data were statistically analyzed using the IBM SPSS 23 (IBM, 

Armonk, New York, USA). 

 

3. RESULTS 

3.1. Literature search 

The electronic search was conducted on June 30, 2019, and 118 studies were retrieved. Titles 

and abstracts were read, and 29 studies were included according to the previously described 

criteria. Fifty - three studies were excluded after the abstract analysis, and fourteen were 

excluded after the full-text critical essay because they did not meet one of the inclusion 

criteria. Figure 01 presents the flowchart of the systematic review process. All the data is 

reunited in Table 01 and Table 02. 

 

 

 

Figure 1: the flowchart of the systematic review process. 

 

Description of the Studies and Analyses 

Some studies reporting a series of MC fractures and including TD were found. Still, their 

cases were not included here due to a lack of clinical, immunological information to confirm 

the diagnosis. These include, for example, Belli et al. ( Belli et al., 2015).  

Table 1 presents demographic and clinical features of all 50 TD reported in 46 publications 

(Heidsieck, 1960; Dingman & Grabb, 1963; Doane, 1963; Steinhauser, 1964; Stoltmann, 

1965; Cernea et al., 1965; Dechaume & Grellet, 1965; Peltier & Mathews, 1965; Whiteacre, 

1966; Brons, 1967; Rowe & Killey, 1968; Pirok & Merril, 1970; Lund, 1971; Seymour & 

Irby, 1976;  Pons et al., 1976; Zecha, 1977; Kallal, Gans & Lagrotteria, 1977; Pieritz, 1980; 

Ihalainen & Tanasen, 1983; Pepper & Zide, 1985; Copenhaver et al., 1985; Musgrove, 1986; 

Paulette et al., 1989; Engevall & Fischer, 1992; Chuong, 1994; Dahlberg et al., 1995; Tornes 

& Lind, 1995; Melugin et al., 1997; Long et al., 1997; Barron et al., 2002; Van der Linden, 

2003; Harstall, Gratz & Zahlen, 2005; Clausen et al., 2006; Ohura et al., 2006; Rosa, 

Guimaraes & Marie, 2006; Magge et al., 2007; Tagliatela Scafati et al., 2008; Man et al., 
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2010; Vasconcelos, Rocha & Cypriano, 2010; Struewe et al., 2012; Tutela et al., 2013; Zhang 

et al., 2014, Oberman, Setabutr & Goldenberg, 2014; He et al., 2015; De Mol et al., 2017; 

Chen et al., 2018). 

3.2. Description of the studies included 

Six studies used conservative treatment only (Heidsieck, 1960; Dingman & Grabb, 1963; 

Peltier & Mathews, 1965; Brons, 1967; Lund, 1971; Rosa, Guimarães & Marie, 2006; De 

Mol et al., 2017). 

The closed reduction was the option in thirteen studies (Steinhauser, 1964; Pirok & Merrill, 

1970; Zeche, 1970; Kallal, Gans & Lagrotteria, 1977; Piertiz, 1980; Ihalainen & Tanasen, 

1983; Musgrove, 1986; Pauletter et al., 1989; Harstall, Gratz & Zahlen, 2005; Vasconcelos, 

Rocha & Cypriano, 2010; Tutela et al., 2013; Oberman, Setabutr & Goldenberg, 2014; He 

et al., 2015). 

Nineteen studies preferred the open treatment and reduction under direct vision (Doane, 

1963; Stoltman, 1965; Whiteacre, 1966; Rowe & Killey, 1968; Pons et al., 1976; Pepper & 

Zide, 1985; Copenhaver et al., 1985; Engevall & Fischer, 1992; Dahlberg et al., 1995; 

Melugin et al., 1997; Long et al., 1997; Barron et al., 2002; Van der Linden et al., 2003; 

Ohura et al., 2006; Magge et al., 2007; Struewer et al., 2012; Zhang et al., 2014; He et al., 

2015; Chen et al., 2018). 

Eight studies used the condylectomy as the first option treatment( Cernea et al., 1965; 

Dechaume & Grellet, 1965;  Seymour & Irby, 1976; Chuong, 1994; Tornes & Lind, 1995; 

Clauser et al., 2006; Tagliatela Scafati et al., 2008; Man et al., 2010). 

3.3. Results of the outcome variables  

Complications related to the TMJ (CTMJ) and complications related to the medial cranial 

fossa(CMCF). 

3.3.1. Conservative Treatment 

A total of six patients were enrolled in this study, treated with conservative treatment only 

(Heidsieck, 1960; Dingman & Grabb, 1963; Peltier & Mathews, 1965; Brons, 1967; Lund, 

1971; Rosa, Guimaraes & Marie, 2006; De Mol et al., 2017). The rate of CTMJ was 50% 

(3/6), and the rate of CMCF was 16,66% (1/6). 

3.3.2. Closed Treatment 

A total of thirteen patients were treated with a closed treatment (Steinhauser, 1964; Pirok & 

Merril, 1970; Zeche, 1970; Kallal, Gans & Lagrotteria, 1977; Piertiz, 1980; Ihalainen & 

Tanasen, 1983; Musgrove, 1986; Pauletter et al., 1989; Harstall, Gratz & Zahlen, 2005; 

Vasconcelos, Rocha & Cypriano, 2010; Tutela et al., 2013; Oberman, Setabutr & 

Goldenberg, 2014; He et al., 2015). The rate of CTMJ was 15,38% (2/13), the rate of CMCF 

was 7,69% (1/13). 

3.3.3. Open Treatment 

A total of nineteen patients were treated with open treatment and reduction under direct 

vision ( Doane, 1963; Stoltman, 1965; Whiteacre, 1966; Rowe & Killey, 1968; Pons et al., 

1976; Pepper & Zide, 1985; Copenhaver et al., 1985; Engevall & Fischer, 1992; Dahlberg 

et al., 1995; Melugin et al., 1997; Long et al., 1997; Barron et al., 2002; Van der Linden et 

al., 2003; Ohura et al., 2006; Magge et al., 2007; Struewer et al., 2012; Zhang et al., 2014; 

He et al., 2015; Chen et al., 2018). The rate of CTMJ was 42% (8/19), and the rate of CMCF 

was 5,2% (1/19). 

3.3.4. Condylectomy 

A total of eight studies used the condylectomy as the first option treatment (Cernea et al., 

1965; Dechaume & Grellet, 1965;  Seymour & Irby, 1976; Chuong, 1994; Tornes & Lind, 

1995; Clauser et al., 2006; Tagliatela Scafati et al., 2008; Man et al., 2010). The rate of 

CTMJ was 25% (2/8), and the rate of CMCF was 12,5% (1/8). 

 

4. DISCUSSION 

The purpose of this study is to review the patterns of the TD, its clinical, immunological, 

and treatment features, and follow-up directives. 

The traumatic dislocation of the mandibular condyle to the medial cranial fossa was first 

described in the literature in 1960 by Heidsieck and is a rare condition related to the failure 

of the physiological safety mechanism. The anatomy of the condyle may explain the 

mechanism, as a small, rounded-like morphology has a greater possibility of breaking the 

cavity and entering the middle fossa of the skull, as described by He et al. 2015 and da 

Fonseca, 1974. 

Other theories for error in the safety mechanism are the weakness of the glenoid fossa, 

increased pneumatization of the temporal bone, or absence of the posterior occlusion. (Zhang 

et al., 2014; Tsunoda et al, 2007; Rosa et al., 2006; Melugin et al., 1997). 

In total, 50 patients suffered condyle dislocation to the medial cranial fossa. Most of them 

were women (70%), the most common age range is in the pediatric population from 0 to 15 

years of age (34%), followed by the 16-30 and 31-50 population (30%). The less common 
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population are the 51-70 and the > 70 years old with 4% and 2% respectively. The mean age 

is 25,66 years old (+- 15,19). The most common causes are automotive accidents ( 60%), 

Falls ( 8%), and Assaults ( 8%), followed by one case of an industrial accident. 

In the symptoms category, the CSF leak by the auditory canal was not seen in any patient. 

The otorrhagia was present in 10% of the patients. The included studies described the loss 

of conciseness in 10% of the patients, followed by 6% of the patients presenting intracranial 

hematoma. 

The imaging protocol was mandatory in this systematic review. The X-ray was preconized 

in 52% of the studies, the CT Scan was preferred in 54% of the cases, and the MRI was used 

for only 8% of the patients. A few cases are described in the literature after the advent of 

tomography. The data may be slightly distorted in favor of the use of plain radiographs. 

However, the CT Scan is the first choice for the examination and diagnosis of the traumatic 

dislocation of the mandibular condyle to the medial cranial fossa, especially in the coronal 

view. (He et al., 2015) 

The most preconized treatment for the dislocation of the mandibular condyle to the medial 

cranial fossa described in this systematic review is the open treatment with 44%, followed 

by the closed treatment (26%), condylectomy (16%), and the conservative treatment (14%). 

Closed reductions are less invasive and suitable for the early treatment of patients. (Koretsch 

et al., 2001) Open reduction can achieve the correct fracture reduction and allow the surgical 

team to reconstruct the glenoid fossa. However, it's a more invasive procedure and requires 

the cooperation of maxillofacial surgery and the neurosurgical team. He et al. suggest that 

this procedure is well-indicated for cases where closed reduction has failed or the MC is 

deeply impaled in the cranial fossa. 

The condylectomy procedure is based on a similar indication for surgical treatment for TMJ 

ankylosis. This method avoids neurological complications but affects joint function. He et 

al. propose that this method should be preconized for delayed or sequelae treatment, in which 

there is extensive adhesion between the MC and the skull base. 

No complications were observed in 60% of the patients. However, complications related to 

the TMJ were observed in 38% of the cases, followed by 2% of complications related to the 

medial cranial fossa. 

Comparative statistical analyzes did not show differences between the treatment modalities 

as the complications, except when compared with closed treatment in relation to 

complications related to the medial cranial fossa (p = 0,035). 

The results of the present study have to be interpreted with caution of its limitations. First, 

all included studies were case reports or case series, which inherently results in flaws 

manifested by the gaps in information and incomplete records. Second, many of the cases 

have a short follow-up, which could have led to an underestimation of the complications, 

especially TMJ ankylosis. 

 

Table 1: All Described Cases of Condyle Dislocation to the Medial Cranial Fossa. 

Author 

& Year 

Number 

of Cases 
Age Gender 

Etiology 

of 

Trauma 

CSF 

Leak 
Otorragia 

Loss of 

Consciousness 

Intracranial 

Hematoma 

X-Ray 

Examination 

CT 

Scan 
MRI Treatment Complications 

Heidsie

ck, 

1960 

1 38 NA NA N N Y N NA NA NA 
Conservat

ive 
None 

Dingm

an & 

Grabb, 

1963 

1 28 Female 

Automot

ive 

Accident 

N N N N Y N N 
Conservat

ive 
None 

Doane, 

1963 
1 13 Female 

Automot

ive 

Accident 

N N Y N Y N N 

Surgical 

Removal 

Under 

Direct 

Vision 

Restriction of 

Mandibular 

Movements 

Steinha

user, 

1964 

1 26 Female NA N N N N NA NA NA 

Intermaxi

llary 

Fixation 

None 
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Stoltm

ann, 

1965 

1 25 Male NA N N Y N Y N N 

Surgical 

Removal 

Under 

Direct 

Vision 

None 

2 25 Male 

Automot

ive 

Accident 

N N N N Y N N 

Surgical 

Removal 

Under 

Direct 

Vision 

None 

Cernea 

et al., 

1965 

1 13 Male NA N N N N NA NA NA 

Surgical 

Removal 

Under 

Direct 

Vision + 

Condylect

omy + 

Intermaxi

llary 

Fixation 

Laterognathis

m 

Dechau

me & 

Grellet, 

1965 

1 33 Nale NA N N N N NA NA NA 

Condyle 

was 

Osteotom

ized and 

Left in 

the 

Middle 

Cranial 

Fossa + 

Ibtermaxi

llary 

Fixation 

Laterognathis

m 

Peltier 

& 

Mathe

ws, 

1965 

1 18 Female 

Automot

ive 

Accident 

N N N N Y N N 
Conservat

ive 

Restriction of 

Mandibular 

Movements 

Whitea

cre, 

1966 

1 15 Female 

Automot

ive 

Accident 

N N N N Y N N 

Surgical 

Removal 

Under 

Direct 

Vision 

Restriction of 

Mandibular 

Movements 

Brons, 

1967 
1 40 NA NA N N N N NA NA NA 

New 

Dental 

Prosthesis 

TMJ 

Dysfunction + 

Laterognathis

m 

Rowe 

& 

Killey, 

1968 

1 50 Male 

Automot

ive 

Accident 

N N Y N Y N N 

Surgical 

Removal 

Under 

Direct 

Vision + 

Intermaxi

llary 

Fixation 

None 

Pirok 

& 

Merril, 

1970 

1 50 Female 

Industria

l 

Accident 

N N N N Y N N 

Intermaxi

llary 

Fixation 

None 

Lund, 

1971 
1 56 Female NA N N N N NA NA NA 

New 

Dental 

Prosthesis 

TMJ 

Dysfunction 



Surg Insights.2022;653 7 

Samuel Macedo Costa et al.                                                                       Condyle Dislocation to Medial Cranial Fossa: A Systematic Review 

  

  
 

Seymo

ur & 

Irby, 

1976 

1 64 Male NA N N N N NA NA NA 

Condyle 

was 

Osteotom

ized and 

Left in 

the 

Middle 

Cranial 

Fossa + 

Ibtermaxi

llary 

Fixation 

None 

Pons et 

al., 

1976 

1 26 NA NA N N N N NA NA NA 

Surgical 

Removal 

Under 

Direct 

Vision + 

Intermaxi

llary 

Fixation 

Laterognathis

m 

Zecha, 

1977 
1 25 Female 

Automot

ive 

Accident 

N N N N Y N N 

Clsoed 

Reduction 

+ 

Intermaxi

llary 

Fixation 

None 

Kallal,

Gans & 

Lagrott

eria,  

1977 

1 15 Female 

Automot

ive 

Accident 

N N N N Y N N 

Clsoed 

Reduction 

+ 

Intermaxi

llary 

Fixation 

None 

Pieritz, 

1980 
1 18 NA NA N N N N NA NA NA 

Clsoed 

Reduction 

+ 

Intermaxi

llary 

Fixation 

None 

 

Ihalain

en & 

Tanase

n, 1983 

1 11 Female 

Automot

ive 

Accident 

N N N N Y N N 
Closed 

Reduction 

Restriction of 

Mandibular 

Movements 

Pepper 

& Zide, 

1985 

1 32 Female 

Automot

ive 

Accident 

N N N N Y Y N 

Surgical 

Removal 

Under 

Direct 

Vision + 

Condyle 

Graft to 

Reconstru

ct the 

Glenoid 

Fossa 

None 

Copenh

aver et 

al., 

1985 

1 9 Female 

Automot

ive 

Accident 

N N N Y Y Y N 

Surgical 

Removal 

Under 

Direct 

Vision + 

Intermaxi

llary 

Fixation 

None 
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Musgr

ove, 

1986 

1 7 Female 

Automot

ive 

Accident 

N N N N Y N N 

Clsoed 

Reduction 

+ 

Intermaxi

llary 

Fixation 

None 

Paulett

e et al., 

1989 

1 11 Female 

Automot

ive 

Accident 

N N N N Y Y N 

Clsoed 

Reduction 

+ 

Intermaxi

llary 

Fixation 

Restriction of 

Mandibular 

Movements 

Engeva

ll & 

Fischer

, 1992 

1 37 Female 

Automot

ive 

Accident 

N N N N Y N N 

Intermaxi

llary 

Fixation 

+ 

Surgical 

Removal 

Under 

Direct 

Vision+ 

Plate 

Fixation 

on the 

Zygomati

c Arch to 

Achieve 

Pseudoart

rosis 

TMJ 

Dysfunction 

Chuon

g, 1994 
1 28 Female 

Automot

ive 

Accident 

N Y N N Y Y N 

Surgical 

Removal 

Under 

Direct 

Vision + 

Condylect

omy + 

Intermaxi

llary 

Fixation 

Diminished 

Hearing 

Dahlbe

rg et 

al., 

1995 

1 11 Female 

Automot

ive 

Accident 

N N N Y Y Y N 

Surgical 

Removal 

Under 

Direct 

Vision 

Facial 

Assymetry 

Tornes 

& 

Lind, 

1995 

1 37 Female 

Automot

ive 

Accident 

N Y N N Y Y N 

Condyle 

was 

Osteotom

ized  

Ibtermaxi

llary 

Fixation 

None 

Melugi

n et al., 

1997 

1 37 Female 

Automot

ive 

Accident 

N N N N N Y N 

Glenoid 

Fossa and 

TMJ 

Reconstru

ction with 

Femoral 

Head 

Cartilage 

Graft 

Restriction of 

Mandibular 

Movements 
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Long et 

al.,199

7 

1 38 Female 

Automot

ive 

Accident 

N Y N N Y N N 

Surgical 

Removal 

Under 

Direct 

Vision 

None 

Barron 

et 

al.,200

2 

1 8 Female 

Automot

ive 

Accident 

N N N N Y Y N 

Surgical 

Removal 

Under 

Direct 

Vision + 

Intermaxi

llary 

Fixation 

None 

Van 

der 

Linden, 

2003 

1 17 Male 

Automot

ive 

Accident 

N N N N Y Y N 

Surgical 

Removal 

Under 

Direct 

Vision + 

Temporal 

Muscle 

Fascia 

Flap + 

Intermaxi

llary 

Fixation 

Ankylosis 

Harstal

l , 

Gratz 

& 

Zahlen, 

2005 

1 9 Female Fall N N N N N Y N 

Clsoed 

Reduction 

+ 

Intermaxi

llary 

Fixation 

Facial 

Assymetry 

Clauser 

et al., 

2006 

1 32 Female 

Automot

ive 

Accident 

N N N N N Y Y 

Condyle 

was 

Osteotom

ized and 

Left in 

the 

Middle 

Cranial 

Fossa 

None 

Ohura 

et 

al.,200

6 

1 23 Female Fall N N Y N N Y Y 

Surgical 

Removal 

Under 

Direct 

Vision + 

Temporal 

Muscle 

Fascia 

Flap + 

Intermaxi

llary 

Fixation 

None 

Rosa, 

Guimar

aes & 

Marie, 

2006 

1 5 Female 

Automot

ive 

Accident 

N N N N N Y Y 
Conservat

ive 

Facial 

Assymetry 

Magge 

et 

al.,200

7 

1 12 Female 

Playing 

Activitie

s 

N N N N N Y N 

Surgical 

Removal 

Under 

Direct 

Vision + 

Intermaxi

llary 

Fixation 

TMJ 

Dysfunction 
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Taglial

atela 

Scafati 

et 

al.,200

8 

1 10 Female 

Automot

ive 

Accident 

N N NA N Y Y Y 

Surgical 

Removal 

Under 

Direct 

Vision + 

Condylect

omy + 

Temporal 

Muscle 

Fascia 

Flap  

NA 

Man et 

al., 

2010 

1 32 Female 

Automot

ive 

Accident 

N Y N N N Y N 

Surgical 

Removal 

Under 

Direct 

Vision + 

Condylect

omy + 

Temporal 

Muscle 

Fascia 

Flap + 

Intermaxi

llary 

Fixation 

None 

Vascon

celos, 

Rocha 

& 

Cypria

no, 

2010 

1 30 Male Assault N Y N N Y Y N 
Closed 

Reduction 
None 

Struew

er e al., 

2012 

1 36 Male Assault N N N Y N Y N 

Surgical 

Removal 

Under 

Direct 

Vision + 

Temporal 

Muscle 

Fascia 

Flap + 

Osteosynt

hesis  of 

the 

condylar 

fractures 

None 

Tutela 

et al., 

2013 

1 72 Female Fall N N N N N Y N 

Clsoed 

Reduction 

+ 

External 

Fixation 

None 

Zhang 

et al., 

2014 

1 23 Female 

Automot

ive 

Accident 

N N N N N Y N 

Surgical 

Removal 

Under 

Direct 

Vision + 

Calvarian 

bone 

Graft to 

Reconstru

ct the 

Glenoid 

Fossa 

None 
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2 39 Male Assault N N N N N Y N 

Surgical 

Removal 

Under 

Direct 

Vision + 

Titanium 

Mesh to 

reconstru

ct the 

Glenoid 

fossa+ 

ntermaxill

ary 

Fixation 

None 

Oberm

an, 

Setabut

r & 

Golden

berg, 

2014 

1 10 Female 

Automot

ive 

Accident 

N N N N N Y N 

Clsoed 

Reduction 

+ 

Intermaxi

llary 

Fixation 

None 

He et 

al., 

2015 

1 13 Female Fall N N N N N Y N 

Clsoed 

Reduction 

+ 

Intermaxi

llary 

Fixation 

None 

2 25 Female 

Automot

ive 

Accident 

N N N N N Y N 

Surgical 

Removal 

Under 

Direct 

Vision + 

Temporal 

Bone 

Graft to 

Reconstru

ct the 

Glenoid 

Fossa+ 

Intermaxi

llary 

Fixation 

None 

3 22 Female 

Automot

ive 

Accident 

N N N N N Y N 

Surgical 

Removal 

Under 

Direct 

Vision + 

Temporal 

Bone 

Graft to 

Reconstru

ct the 

Glenoid 

Fossa+ 

Intermaxi

llary 

Fixation 

Restriction of 

Mandibular 

Movements 

De Mol 

et al., 

2017 

1 

9 ( 

Diag

nose

d ate 

63) 

Female NA N N N N Y Y N 
Conservat

ive 
None 
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Chen et 

al., 

2018 

1 20 Male 

Automot

ive 

Accident 

N N N N Y Y N 

Surgical 

Removal 

Under 

Direct 

Vision + 

Intermaxi

llary 

Fixation 

None 

Total 50 Cases 

25,6

6( 

from 

5 to 

72) 

Male ( 

30%) 

Female 

(70% 

Automot

ive 

Accident 

- 60% 

Fall - 

8% 

Assault - 

8%) 

Industria

l 

Accident 

- 2% 

NA - 

22% 

No- 

100% 

Yes - 

10% 

No - 90% 

Yes - 10% 

No - 88% 

NA - 2% 

Yes - 6% 

No - 94% 

Yes - 52% 

No - 30% 

NA - 18% 

Yes 

- 

54% 

No - 

28% 

NA - 

18% 

Yes- 

8% 

No - 

74% 

NA - 

18% 

Intermaxi

llary 

Fixation - 

22% 

Surgical 

Removal 

+ Graft 

Reconstru

ction + 

Intermaxi

llary 

Fixation - 

18% 

Condilect

omy + 

Intermaxi

llary 

Fixation - 

14% 

Surgical 

Removal 

Under 

Direct 

vision - 

12% 

Surgical 

Removal 

+ 

Intermaxi

llary 

Fixation - 

12% 

Conservat

ive- 8% 

Closed 

Reduction 

- 4% 

New 

Prosthesis 

- 4% 

Surgical 

Removal 

+ 

Fixation 

4% 

Closed 

Reduction 

- 4% 

Closed 

Reduction 

+ 

External 

Fixation - 

2% 

Restriction of 

Mandibular 

Movements - 

14% 

TMJ 

Dysfunction - 

8% 

Facial 

Assymetry - 

6% 

Laterognathis

m - 6% 

Anjylosis - 2% 

TMJ 

Dysfunction + 

Laterognathis

m - 2% 

None - 30% 

 

Table 2: Descriptive Data Retrieved from the Included Studies. 

Variables Patients, n (%) Range (Years) Median Mean (SD) 

Age ( yr) 50 5 to 72 29 25,66 ( +-15,19) 

0-15 17(34%) 5 to 15 11 10,41 ( +- 3,02) 

16-30 15(30%) 16 to 30= 25 23,4 (+- 3,79) 
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31-50 15(30%) 31 to 50 37 37,4( +- 5,92) 

51-70 2 (4%) 56 to 64 - 60( +-5,65) 

>70 1( 2%) - - 72 

Gender 50    

Male 11(22%) 13 to 64  30 32(+- 14,98) 

Female 35(70%) 5 to 72 23 23,87(+- 14,95) 

NA 4 (8%) - - - 

Etiology     

Automotive 

Accident 

30(60%) - - - 

Fall 4 (8%) - - - 

Assault 4 (8%) - - - 

Industrial Accident 1( 2%) - - - 

NA 11(22%) - - - 

Symptoms     

CSF Leak     

Yes 0 ( 0%) - - - 

No 50 ( 100%) - - - 

Otorragia     

Yes 5 ( 10%) - - - 

No 45( 90%) - - - 

Loss Of 

Consciousness 

    

Yes 5 ( 10%) - - - 

No 44( 88%) - - - 

NA 1( 2%) - - - 

Intracranial 

Hematoma 

    

Yes 3( 6%) - - - 

No 47( 84%) - - - 

Image Protocol     

X-ray     

Yes 26( 52%) - - - 

No 15( 30%) - - - 

NA 9( 18%) - - - 

CT Scan     

Yes 27( 54%) - - - 

No 14( 28%) - - - 

NA 9( 18%) - - - 

MRI     

Yes 4( 8%) - - - 

No 37( 74%) - - - 

NA 9( 18%) - - - 

Treatment     

Conservative 4( 8%) - - - 

Closed Reduction 2( 4%) - - - 

Closed Reduction + 

External Fixation 

1( 2%) - - - 

New Prosthesis 2(4%) - - - 

Intermaxillary 

Fixation 

11( 22%) - - - 

Surgical Removal 

Under Direct Vision 

6(12%) - - - 
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Surgical Removal + 

Intermaxillary 

Fixation 

6(12%) - - - 

Surgical Removal+ 

Graft + 

Intermaxillary 

Fixation 

9( 18%) - - - 

Surgical Removal + 

Fixation 

2( 4%) - - - 

Condylectomy + 

Intermaxillary 

Fixation 

7( 14%) - - - 

Complications     

Laterognathim 3( 6%) - - - 

Restriction of 

Mandibular 

Movements 

7( 14%) - - - 

TMJ Dysfunction 4 (8%) - - - 

Diminished Hearing 1( 2%) - - - 

Facial Asymmetry 3( 6%) - - - 

Ankylosis 1( 2%) - - - 

TMJ Dysfunction+ 

Laterognathims 

1( 2%)    

None 30(60%) - - - 

 

5. CONCLUSION 

The TD is a rare complication related to facial trauma, with only fifty cases described in the 

literature. This condition is strongly related to female patients with small-rounded 

mandibular condyles. The treatment modalities did not influence the development of 

complications, except when the chosen treatment is the closed one when the odds for 

complications related to the medial cranial fossa are slightly higher. 
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