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ABSTRACT: Penetration of the mandibular condylar head into the middle cranial
fossa is a rare event but can lead to serious complications, primarily due to the
creation of a defect in the cranial base that poses a significant risk of hemorrhage
from the middle meningeal artery. This systematic review aimed to identify the
optimal treatment approach for mandibular condyle impaction or dislocation into
the middle cranial fossa. We conducted a systematic review of the literature
following the PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines. A comprehensive search was performed across
PubMed, Embase, ScienceDirect, Cochrane Library, and Google Scholar for
relevant articles published between 1960 and 2023. Descriptive statistics were
used to analyze the data. A total of 43 studies were included, encompassing 48
reported cases. The findings revealed a notable predominance of female patients
and the following outcomes.
 
KEY WORDS: Temporomandibular joint, TMJ, condyle, fracture, fossa,
algorithms.  

INTRODUCTION

 

The temporomandibular joint is a hinge, arthrodial, synovial,

and composite joint. It is considered complex because it

contains two separate synovial cavities that must function in

coordination (Alomar et al., 2007). The articular capsule de-

fines the anatomical and functional boundaries: at the level

of the condylar neck, it fuses with the periosteum; in the tem-

poral region, it inserts 4 mm anterior to the articular eminence;

laterally, it adheres to the edge of the mandibular fossa and

the articular eminence; posteriorly, it attaches to the anterior

slope of the petrotympanic fissure; and medially, it anchors

to the sphenosquamosal suture. Medially and laterally, the

capsule is reinforced by two ligaments that stabilize

mandibular movement: the medial and lateral

temporomandibular ligaments. Superiorly, the roof of the

mandibular fossa is present, measuring only 0.08 mm in

thickness, making it the thinnest anatomical region of the

joint (Alomar et al., 2007; Romero et al., 2015).

It has been demonstrated that, due to its morphology,

fractures in the roof of the glenoid fossa are uncommon;

however, a small, circular-shaped condyle may more easily

penetrate this region. This results in a scenario where a for-

ce applied in a caudal-to-cephalic direction can drive the

condyle through the thinnest portion of the cavity, which is

the medial aspect (Ribeiro et al., 2015). For 2012 only 49
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cases were presented in the literature, representing only the

17.5% and 52% of all the mandibular fractures. Furthermore,

in the current reported articles the complete information is

not detailed, associated to clinical and surgical attention

protocols, reason why, the comparison between published

cases becomes necessary (Moher et al., 2009).

The objective of this study is to evaluate all types of

treatments applied for mandibular condyle impaction or

dislocation into the middle cranial fossa, along with their main

complications, etiology, and the advantages and

disadvantages of the different treatment approaches, through

a systematic review.

 

MATERIAL AND METHOD

 

The framework of this systematic review was established to

evaluate the topic by following the PRISMA guidelines

(Preferred Reporting Items for Systematic Reviews and Meta-

Analyses) and based on the PICO question (Moher et al.,

2009). The main objective of this review is to answer the

question: What is the most appropriate treatment for

mandibular condyle impaction or dislocation into the middle

cranial fossa? The PICO question is: "What is the most

appropriate treatment for mandibular condyle impaction/

dislocation in the middle cranial fossa?"

PRISMA includes a checklist of 27 items and a four-

phase flow diagram covering the title, abstract, introduction,

methods, results, discussion, and funding. It was developed

to provide precise and complete reporting of systematic

reviews and meta-analyses. The systematic review covered

studies published between 1960 and July 2023.

 

Search strategies

 

The systematic literature review was designed by an

independent researcher and conducted independently by two

calibrated evaluators following the same search strategy and

applying predefined inclusion and exclusion criteria. In ca-

ses of disagreement regarding article selection or search

results, a third evaluatorwas designated to resolve conflicts.

However, no disagreements arose between the primary

evaluators, so the third evaluator was not required.

The systematic search included the following

databases: PubMed, Embase, ScienceDirect, Cochrane

Library, and Google Scholar, covering literature published

from 1960 to 2023. The search terms used were: TMJ

impaction middle cranial fossa, TMJ dislocation middle cranial

fossa, temporomandibular joint dislocation middle cranial

fossa, and temporomandibular joint middle cranial fossa

impaction. Results from all databases were combined, and

duplicate articles were removed. All remaining references

were collected and assessed for eligibility.

No search for unpublished literature was conducted.

The focus was on published literature to identify previously

reported cases. Additionally, the electronic search was

supplemented by a manual iterative review of the reference

lists of identified articles.

 

Study inclusion and exclusion criteria

 

During the initial selection stage of the study, titles and

abstracts were reviewed and evaluated according to the

inclusion criteria: articles written in English or Spanish;

comparative clinical studies; literature reviews including case

reports; case reports; cross-sectional studies; and cohort

studies. During this process, pre-selected publications were

further assessed using the following exclusion criteria: in vitro

studies, animal studies, studies presenting only abstracts,

and systematic reviews or meta-analyses.

The quality of the selected publications was evaluated

based on the reporting of 12 key parameters for patients

with mandibular condyle impaction or dislocation into the

middle cranial fossa: reference and publication year, study

design, number of patients, patient sex, mean patient age,

etiology, laterality of the fracture (unilateral or bilateral), type

of injury (impaction only or impaction plus fracture), medical

treatment, postoperative follow-up, results, and conclusions.

Each publication’s quality was classified as good (9–12 va-

riables reported), moderate (5–8 variables reported), or poor

(1–4 variables reported).

 

RESULTS

 

A total of 43 articles were included in the review (Fig. 1), with

a summary of variables presented in Table I. Forty-eight ca-

ses were analyzed, showing a significant predominance of

female patients. When comparing open versus closed

treatment approaches, among the 48 patients, 35.4% were

male and 64.6 % female, with a mean age of 21.9 years for

those undergoing surgery.

MILLAN-GOLINDANO C, GUEVARA-GARCÍA H, PALMA-SUAREZ R, GARCÍA J, REQUEJO S, JENSEN MD, HOCHULI-VIEIRA E, BORIM-PULINO BF, CAPELLI-GUERRA R.
Treatment of mandibular condyle impactation/dislocation into middle cranio fossa: A systematic review. Craniofac Res. 2025; 41(1):46-53.



48

Variable Data

Total, patients 48

Sex 17 male = 35.4 %
31 female = 64.6 %

Average age 21,9 years.

Etiology

Automobile accident vehicle 17 = 35.4 %
Own feet fall 11 = 22.9 %
Bicycle automobile accident 9 = 18.7 %
Motorcycle automobile accident 7 = 14.5 %
Blunt facial trauma (Punch) 1 = 2.08 %
Unspecified 1 = 2.08 %
Work accident 1 = 2.08 %
Sport accident 1 = 2.08 %

Side of fracture
Right 28 = 58.3 %
Left 19= 39.5 %
Bilateral 1 = 2 %

Impaction/ Impaction plus
condylar fracture.

Impaction was presented in 44 cases, representing 91.6 %, and impaction plus fracture
only was presented in 4 cases, representing 8.3 %.

Open Vs. Close
Treatment

Close 11 cases = 22.9 %
Open 37cases = 77.1 %.

Regarding the etiology of mandibular condyle fractu-

res and impactions in the middle cranial fossa, motor vehicle

accidents accounted for the highest proportion at 35.4 % (17

cases), followed by falls from height (22.9 %), bicycle accidents

(18.7 %), and motorcycle accidents (14.5 %). Sports-related

accidents, work-related injuries, blunt facial trauma, and

unspecified causes each represented 2.08% of cases.

Laterality analysis showed a higher incidence on the right side

(58.3 %) compared to the left side (39.5%), with only one

patient (2 %) presenting bilateral fracture and/or impaction.

Table II details the treatments reported in the reviewed

articles. The most performed interventions included extraoral

(extra buccal) approaches, manual repositioning, glenoid

fossa reconstruction (reported in five articles), closed ma-

nual repositioning, and maxillomandibular fixation (reported

in 7 articles).

Table I. Description of the variables associated with surgical intervention.

Fig 1. PRISMA flow diagram for

systematic reviews.
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DISCUSSION

 

Condylar dislocation through the glenoid fossa into the

middle cranial fossa is an uncommon event. The mandibular

anatomy facilitates force dissipation, typically resulting in

fractures at the weakest part of the condylar neck, thereby

preventing the transmission of forces to the cranial base.

This mechanism explains the high incidence of condylar

fractures. The smaller, more rounded condylar neck

observed in children predisposes them to this condition.

Conversely, the adult condyle, with its greater medial-late-

ral length, is less likely to penetrate the glenoid fossa;

however, cases have also been reported in adults (Long et

al., 1997; Barron et al., 2002; Menon & Sinha, 2008;

Oberman et al., 2014; Arya & Chigurupati, 2016; Díez-

Suárez & Paredes-Farrera, 2021).

Clinical presentations may vary. Initial examinations

can reveal signs suggestive of a sub-condylar fracture and/

or intracranial injury. Common symptoms include

preauricular pain, trismus, unilateral hearing loss, and other

intracranial manifestations such as bleeding caused by

injury to the middle meningeal artery, facial nerve paralysis,

otorrhea, and drowsiness. Extra-cranial signs may include

premature posterior occlusion due to shortening of the

mandibular ramus, lateral deviation of the mandible, ante-

rior open bite, and laceration of the external auditory canal

(Mannion et al., 2013; Oberman et al., 2014; Arya &

Chigurupati, 2016; Díez-Suárez & Paredes-Farrera, 2021).

The treatment of this injury must be individualized,

taking into consideration factors such as the patient’s age,

growth potential, degree of glenoid fossa destruction, risk

of ankylosis, and likelihood of associated head injuries. The

complex nature of this condition has led to the development

of multiple treatment options, guided by clinical signs and

symptoms, duration of the injury, and patient-specific

characteristics. The primary objective of treatment should

be to restore mandibular function and occlusion while

minimizing the risk of neurological complications (Man et

al., 2011; Yoshida, 2023).

Multiple treatment modalities are described in the

literature for managing mandibular condyle dislocation into

the middle cranial fossa. Broadly, two main approaches

are recognized: closed reduction and open surgical

reduction, the latter often combined with glenoid fossa

reconstruction. Closed reduction is generally indicated

within the first four weeks post-trauma and is particularly

suitable for pediatric patients (Harstall et al., 2005; Liu et

al., 2017). This approach can be subdivided into reduction

with or without manipulation. Closed reduction without

manipulation may be achieved using two techniques: the

"handle method" with a bite device, and the "traction

method," employing instruments such as hooks or wires.

This procedure must be performed under general

anesthesia due to the risk of secondary injury to the middle

meningeal artery and should be carried out in collaboration

with a neurosurgeon (Aho et al., 1986; Man et al., 2011;

Mannion et al., 2013).

When closed reduction is unsuccessful, several

surgical strategies are available. Open surgical reduction

can be performed using either a preauricular or a

temporocranial approach, and typically includes one of three

techniques: direct open manipulation, condylotomy, or

intracranial condylectomy. Following dislocation, in the

absence of the condyle, the glenoid fossa often becomes

occupied by fibrous tissue. If a condylotomy or intracranial

condylectomy is performed, glenoid fossa reconstruction

is usually required, using a bone graft, titanium mesh, or a

combination of both. The preauricular approach provides

a more direct and extensive surgical field, facilitating both

TMJ reconstruction and condylotomy more effectively than

other approaches (Tornes & Lind, 1995; Ohura et al., 2006;

Mannion et al., 2013).

The use of post-operatory CT is a mandatory

requirement to show the condyle position and to make sure

that there are no iatrogenic injuries (Menon & Sinha, 2008).

Postoperative follow-up should be maintained for up to two

years. Most patients reported in the scientific literature

presented deviation of the oral opening toward the affected

joint side. Physiotherapy including the use of

maxillomandibular elastics and guided mouth-opening

exercises is recommended to improve function and

reestablish proper occlusal mechanics (Murad et al., 2018).

Various postoperative treatment protocols have

been described in the literature. Several reports recommend

maxillomandibular fixation for a period of 7 to 28 days to

maintain occlusion and prevent recurrence of condylar

displacement, followed by physiotherapy (Jiao et al., 2013;

Kanno et al., 2016; Monteiro et al., 2019). Jiao et al. (2013)
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proposed the use of maxillomandibular elastics for traction

in three patients over a one-month period, with follow-up

extending to one year. Stable postoperative occlusion was

achieved, and the patients presented oral opening ranges

between 35 and 38 mm. However, all three cases exhibited

varying degrees of mandibular deviation during mouth

opening. The aim of physiotherapy is to reduce deviation

during mouth opening and closing. It is typically initiated

during the first postoperative week, with monthly follow-

ups for up to one year to evaluate functional outcomes (van

der Linden, 2003; Hayashi et al., 2011). In patients with

temporomandibular joint prostheses, physiotherapy is

generally recommended 48 hours after surgery. During the

first two postoperative weeks, exercises consist of maximal

sustained opening and closing. Starting in the third week,

forced mouth-opening exercises are introduced using wooden

spatulas placed bilaterally between the posterior teeth,

performed either alternately or simultaneously for 2–3

minutes. This therapeutic protocol includes weekly supervised

sessions for a period of two months, with the patient

continuing the exercise routine at home 3–5 times per day

for 12 weeks (Moher et al., 2009; Lee & Green, 2013).

 

CONCLUSION

 

Treatment decisions depend on patient age, clinical

presentation, and neurological involvement. In cases with

neurological symptoms, open reduction with craniotomy may

be required. When there is severe bone loss, reconstruction

with a custom temporomandibular joint prosthesis is

recommended.

Postoperative physiotherapy includes monthly

monitoring, elastic guidance, and exercises to achieve at least

30?mm of oral opening. The main goals are to restore

mandibular function, recover pre-injury occlusion, and ensure

long-term stability.
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RESUMEN: La penetración de la cabeza condilar
mandibular en la fosa craneal media es un evento poco
frecuente, pero puede provocar complicaciones graves,
principalmente debido a la creación de un defecto en la
base del cráneo que representa un riesgo significativo de
hemorragia por la arteria meníngea media. El objetivo de
esta revisión sistemática fue identificar el enfoque tera-
péutico óptimo para la impactación o luxación del cóndilo
mandibular en la fosa craneal media. Realizamos una re-
visión sistemática de la literatura siguiendo las directri-
ces PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses). Se llevó a cabo una bús-
queda exhaustiva en PubMed, Embase, ScienceDirect,
Cochrane Library y Google Scholar para encontrar artí-
culos relevantes publicados entre 1960 y 2023. Se apli-
caron estadísticas descriptivas para analizar los datos.
Finalmente, se incluyeron 43 estudios, que abarcaron 48
casos reportados. Los hallazgos revelaron una notable
predominancia del sexo femenino y los siguientes resul-
tados.
 
PALABRAS CLAVE: Articulación temporomandibular,
ATM, cóndilo, fractura, fosa, algoritmos.

MILLAN-GOLINDANO C, GUEVARA-GARCÍA H, PALMA-SUAREZ R, GARCÍA J, REQUEJO S, JENSEN MD, HOCHULI-VIEIRA E, BORIM-PULINO BF, CAPELLI-GUERRA R.
Treatment of mandibular condyle impactation/dislocation into middle cranio fossa: A systematic review. Craniofac Res. 2025; 41(1):46-53.



53

Hayashi G, Chiappetta E, Botelho M, Paredes L, Levid P. Fracture
of the middle cranial fossa due to impaction of the mandibular
condyle treated with customized tmj prostheses: A Case Report.
Int J Oral Maxillofac Surg. 2011; 40(10):1111. https://dx.doi.org/
10.1016/j.ijom.2011.07.283

Jiao J, Guo Y, Jin S, Zhang X, Yao G, Chen H, Guo C. A Method of
conservative treatment of dislocated mandibular condyle in the
middle cranial fossa: A Case Report. J Oral Maxillofac Surg
Med Pathol. 2013; 25(1):35-8. https://dx.doi.org/10.1016/
j.ajoms.2011.10.004

Kanno C, Hasegawa H, Kaneko T, Endo M, Yamazaki M, Akimoto
T, Sakuma T, Yamada M, Saito K. Traumatic dislocation of the
mandibular condyle into the middle cranial fossa: A case of
cranial base reconstruction and review of the literatura. J Oral
Maxillofac Surg Med Pathol. 2016; 28(6):541-45. https://
dx.doi.org/10.1016/j.ajoms.2016.07.003

Lee T, Green R, Hsu J. Central condylar displacement with brain
abscess from chronic mandibular osteomyelitis. Laryngoscope.
2013; 123(6):1369-73. https://dx.doi.org/10.1002/lary.23868

Liu P, Li F, Peng L. Case report treating of old dislocation of
mandibular condyle into the middle cranial fossa by gap
arthoroplasty combined with temporalis myofascial flap
implanting: A case report. Int J Clin Exp Med 2017; 10(9):13850-
5. Available from: https://e-century.us/files/ijcem/10/9/
ijcem0061926.pdf

Long X, Hu C, Zhao J, Li J, Zhang G. Superior Dislocation of the
mandibular condyle in the middle cranial fossa. Case report.
Int J Oral Maxillofac Surg. 1997; 26(1):29-30. https://dx.doi.org/
10.1016/S0901-5027(97)80842-9

Man C, Zhu SS, Chen S, Jiang L, Hu J. Dislocation of the intact
mandibular condyle into the middle cranial fossa: a case report.
Int J Oral Maxillofac Surg. 2011; 40(1):118-20. https://dx.doi.org/
10.1016/j.ijom.2010.02.028

Mannion C, Teemul T, Clarkson R. Small but real possibility. Br
Dent J. 2013; 214:605. https://dx.doi.org/10.1038/
sj.bdj.2013.585

Menon S, Sinha R. Gap arthroplasty for mandibular condyle
dislocation and impaction into the middle cranial fossa. J Oral
Maxillofac Surg. 2008; 66(11):2390-3. https://dx.doi.org/
10.1016/j.joms.2008.01.064. PMID: 18940513.

Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA Group.
Preferred reporting items for systematic reviews and meta-
analyses: the PRISMA statement. PLoS Med. 2009;
6(7):e1000097. https://dx.doi.org/10.1371/journal.pmed.1000097

Monteiro JLGC, de Arruda JAA, de Melo ARS, Barbosa RJV, Carneiro
SCAS, Vasconcelos BCDE. Updated review of traumatic
dislocation of the mandibular condyle into the middle cranial
fossa. J Oral Maxillofac Surg. 2019; 77(1):132.-148. https://
dx.doi.org/10.1016/j.joms.2018.09.011.

Murad MH, Sultan S, Haffar S, Bazerbachi F. Methodological quality
and synthesis of case series and case reports. BMJ Evid Based
Med. 2018; 23(2):60-63. https://dx.doi.org/10.1136/bmjebm-
2017-110853

Oberman B, Setabutr D, Goldenberg D. Traumatic dislocation of
intact mandibular condyle into middle cranial fossa. Am J
Otolaryngol. 2014; 35(2):251-3. https://dx.doi.org/10.1016/
j.amjoto.2013.11.004

Ohura N, Ichioka S, Sudo T, Nakagawa M, Kumaido K, Nakatsuka
T. Dislocation of the bilateral mandibular condyle into the middle
cranial fossa: review of the literature and clinical experience. J
Oral Maxillofac Surg. 2006; 64(7):1165-72. https://dx.doi.org/
10.1016/j.joms.2006.03.043

Ribeiro EC, Sanches ML, Alonso LG, Smith RL. Shape and symmetry
of human condyle and mandibular fossa. Int. J. Odontostomat.
2015; 9(1):65-72. http://dx.doi.org/10.4067/S0718-
381X2015000100010

Romero FJ, García SJM, Dávila TJ, Pacheco RG. Reconstrucción
de cavidad glenoidea y manejo de intrusión de cóndilo mandibular
en fosa craneal media secundario a proyectil de arma de fuego.
Rev Mex Cir Bucal Maxilofac. 2015; 11(2):53-9. Available from:
h t t p s : / / w w w . m e d i g r a p h i c . c o m / c g i - b i n / n e w /
contenido.cgi?IDPUBLICACION=6061

Tornes K, Lind O. Cranial dislocation of the mandibular condyle. A
case report with an unusual hearing loss. J Craniomaxillofac Surg.
1995; 23(5):302-4. http://dx.doi.org/10.1016/s1010-
5182(05)80160-x

van der Linden WJ. Dislocation of the mandibular condyle into the
middle cranial fossa: report of a case with 5 year CT follow-up.
Int J Oral Maxillofac Surg. 2003; 32(2):215-8. http://dx.doi.org/
10.1054/ijom.2002.0319

Yoshida K. Superior Dislocation of the Mandibular Condyle into the
Middle Cranial Fossa: A Comprehensive Review of the Literature.
J Clin Med. 2023; 12(11):3781. http://dx.doi.org/10.3390/
jcm12113781

 

MILLAN-GOLINDANO C, GUEVARA-GARCÍA H, PALMA-SUAREZ R, GARCÍA J, REQUEJO S, JENSEN MD, HOCHULI-VIEIRA E, BORIM-PULINO BF, CAPELLI-GUERRA R.
Treatment of mandibular condyle impactation/dislocation into middle cranio fossa: A systematic review. Craniofac Res. 2025; 41(1):46-53.


