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ABSTRACT:
Mandibular condylar fractures are among the most common facial fractures and some of the most difficult to manage. Opinions a bout the
management of mandibular condylar fractures differ among surgeons. Majority of surgeons seem to favour nonsurgical treatment of
condylar fracture because of its minor postoperative complications. However, nonsurgical treatment may still yield serious complications
like post-traumatic malocclusion. With the implementation of new technology, an increased understanding of fracture management, and
better functional and morphological outcomes reported in the literature, open reduction and internal fixation is becoming many surgeons’
preferred choice for the treatment of condylar fractures. Choosing the best treatment, such as surgery, inter maxillary fixation, physiotherapy
or their association is directly related to fractures type, patient age and functional impairment degree. Clinical findings are relevant for
proper diagnostic but image is fundamental for a precise treatment indication. The objective of this review was to evaluate the main
variables that determine the choice of an open or closed method for treatment of condylar fractures, identifying their indications, advantages,
and disadvantages, and to appraise the current evidence regarding the effectiveness of interventions that are used in the management of
fractures of the bilateral mandibular condyle.
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INTRODUCTION:
Mandibular fractures are common in facial trauma,
with 26-57% involving the condyle and with 24-33%
[1-5] of all condylar fractures presenting as bilateral
condylar fractures. Multivariate analysis reveals that
bilateral condylar fractures result from an extremely
strong impact and are more often the cause of physical
complaints than unilateral ones. They are also a
predictive factor for poor outcomes. [6-8]
Nevertheless; there is a paucity of information on the
optimal treatment of bilateral condylar fractures. In
bilateral subcondylar fractures the dilemma remains
whether to manage it conservatively, perform open

reduction and bone plating of one side only or
perform open reduction and bone plating of bilateral
condyles.[9-12] The management of adult condylar
injuries remains one of the most controversial topics
in facial trauma. While satisfactory outcomes can be
achieved in the majority of patients with closed
treatment, which fractures may benefit from open
treatment remains up for debate. [13 14] Multiple
factors should be considered in making the decision to
select open treatment; these include the level of
fracture, fracture displacement, condylar dislocation,
associated injuries to the mandible and midface, state
of the patient’s dentition, confidence of the surgeon to
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perform open treatment, and adaptability of the
masticatory system. Another frequently described
consideration is the presence of bilateral condylar
fractures, which was traditionally considered a
relative indication for open treatment. [15 16]
Shortening of bilateral rami frequently leads to an
anterior open bite, and compared with unilateral
injuries, a higher rate of malocclusion is associated
with bilateral condylar process fractures. [17]
Furthermore, bilateral condylar injuries lead to a
disruption of the normal morphology of both
temporomandibular joints (TMJ), and significant
neuromuscular adaptation would be required to
restore satisfactory masticatory function and dental
occlusion. [18, 19] Because of these factors, several
authors have advocated that open treatment of
bilateral condylar fractures may lead tomore
predictable outcomes.[ 20 22] In contrast, other
studies have shown that closed treatment can lead to
successful reestablishment of occlusion and
comparable maximal mouth opening (MMO) to open
treatment. [ 23 24]
BACKGROUND:
In early 1925, ORIF was first applied to a low
subcondylar fracture [25]. Several approaches have
since been developed. When dealing with condylar
fractures in children, many physicians prefer nonsurgical approaches. . Clinical observations revealed
that when a satisfactory anatomical occlusion was
introduced via a nonsurgical intervention, the
remodelling power and nearby muscles in young
children remodel the condyle into an ideal anatomical
and functional position [26 27 28]. The outcomes after
closed reduction may lead to chin deviation in
opening, occlusal disturbance and functional
deficiency [29 30 31]. The primary concern with
ORIF was damage to the complex anatomy and
compromised circulation of TMJ and postoperative
complications. [32]. CHOI reported no resorption,
erosion or sclerosis of fractured condyles after ORIF

and concluded that anatomically reducing fractured
condyles could avoid adverse postoperative joint
changes. His result is consistent with the authors’ use
of ORIF for bilateral condylar fractures. [33]
Classification of collum fractures according to Spiessl
and Schroll [34]
Type I: Collum fractures without considerable
displacement
Type II: Deep collum fractures with displacement
Type III: High collum fractures with displacement
Type IV: Deep collum fractures with dislocation
Type V: High collum fractures with dislocation
Type VI: Intracapsular/diacapitular fractures
Following the classification of [Spiessl and Schroll
35, Neff 36, Hlawitschka 37 and Loukota 38]
additionally classified the intraarticular or diacapitular
condylar fractures according to the fracture line. A
diacapitular fracture is defined by a fracture line
starting within the articulation surface
Type A (VI A): Displacement of medial condylar
pole with preservation of the vertical dimension. The
fracture is supported, stable and not shortened. The
joint supporting articulation surface is partially
affected at the medial condylar head fragments.
Type B (VI B): The lateral condylar pole is involved
with loss of the vertical dimension. The fracture is not
supported, unstable and shortened. The joint
supporting articulation surface is subtotally affected,
together with the lateral gauge and the lateral
ligament.
Type C (V): The joint supporting articulation surface
is entirely affected with a dislocation of the entire
condylar head.
In summary, Fig. 1 illustrates the relation between
commonly applied classifications and the surgical
approaches.
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While occlusion and inter incisal opening are two
important parameters to judge the success of a
procedure, the other parameters are deviation of
mandible on opening, left and right lateral movements
and protrusion of the mandible. When must a surgeon
resort to open reduction? This question is best
answered when one goes through the absolute
indications given by Zide et al [16]
TABLE 1: Indications for open reduction and rigid
internal fixation of mandibular condyle fractures
(HAUG and ASSAEL, 2001[19]; BRANDT and
HAUG, 2003 [30]).
Indications
Absolute Indications:
o
Patient preference (when no absolute or relative
contraindications co-exist)
o
When manipulation and closed treatment cannot
re-establish the pretraumatic occlusion;
o
When rigid internal fixation is being used to
address another facial fracture affecting the
occlusion;
o
When stability of the occlusion is limited (e.g.,
less than 3 teeth per quadrant, gross periodontal
disease, skeletal abnormality);
o
Displacement into the middle cranial fossa;
o
Lateral extracapsular deviation;
o
Open fracture with potential for fibrosis;
o
Invasion by foreign body.
Relative Indications:
o
Edentulous jaws;
o
Periodontal problems;
o
Bilateral condylar fractures in an edentulous
patient without a splint;
o
Unilateral or bilateral condylar fractures where
splinting cannot be accomplished for medical
reasons or because physiotherapy is impossible;
o
Bilateral condylar fractures with comminuted
midfacial fractures, prognathia or retrognathia;
o
Unilateral condylar fracture with unstable base;
o
Displaced condyle with edentulous or partially
edentulous mandible with posterior bite collapse;
o
Noncompliance;
o
Uncontrolled seizure disorders;
o
Status asthmaticus;
o
Obtunded neurologic status with documentation
of predicted improvement;
o
Psychologic
compromise
(e.g.,
mental
retardation,
organic
mental
syndrome,
psychosis);
o
Substance abuse.

Contraindications to open reduction and rigid internal
fixation of mandibular condyle fractures ( HAUG and
ASSAEL, 2001) [39]; (BRANDT and HAUG, 2003).
[40]
Contraindications
Absolute Contraindications:
o Condylar head fractures (at or above the
ligamentous
attachment—single
fragment,
comminuted, or medial pole);
o When medical illness or systemic injury add
undue risk to an extended general anesthetic;
o Good occlusion;
o Minimal pain;
o Acceptable mandibular movement.
Relative Contraindications:
o When a simpler method is as effective;
o Condylar neck fractures (the thin, constricted
region inferior to the condylar head);
o Obtunded neurologic status when there is no
documented hope for improvement.
Conservative management of bilateral condylar/
subcondylar fracture leaves behind a residual
deformity, especially when the condylar head is
displaced medially because of the action of lateral
pterygoid muscle. Even though the fracture is
bilateral, it is possible to achieve good functional
result by open reduction and bone plate fixation of
unilateral condyle. The advantages of open reduction
of one side only are that it reduces the degree of scar
on the face and decreased possibility of damage to the
branches of facial nerve and blood vessels with
reduction in operating time. However maintenance of
IMF for a period of 3-4 weeks is a big disadvantage.
The success of the method of treatment adopted is
greatly aided by the bone remodelling and functional
adaptation that takes place. No substantial functional
difference was found by Hidding et al [41], when they
compared 34 surgically and non surgically treated
patients. There was deviation in opening in 64% of
patients treated conservatively as against 10% in
surgically treated ones. Newman [42], evaluated 61
patients of bilateral condylar fractures of which only 9
(15%) were managed by ORIF. He found that the
most common complaint after treatment was
persistent limitation in mouth opening which was less
in the ORIF group mean (44 ± 2 mm) than in
conservatively managed group (28 ± 2 mm), p <0.01
He concluded that if either of the condyles is
displaced, ORIF is the most satisfactory method of
treatment. Though some authors claim that condylar
cartilage is a primary growth centre for the mandible
and others support the functional matrix theory of
Moss [43], it is universally accepted that the condyle
plays an important part in mandibular growth. Other
author reported patients had bilateral condylar
fracture, open reduction and bone plating of one side
only prevented reduction of ramal height and gave
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clinically satisfactory result.[44] Whereas the
transoral approach proved to be a reliable surgical
approach also for bilaterally displaced subcondylar or
condylar neck fractures with comminution. In the case
of a bilateral condyle fracture with mild displacement
on one side, fixation or inspection of both fractures is
recommended to avoid further displacement by
intraoperative manipulation. Miniplate osteosynthesis
using two miniplates is preferably used in this
mechanically demanding fracture site [46 ]. In the
treatment
of
mandibular
condyle
fracture,
conservative treatment using closed reduction and
surgical treatment using open reduction are used.
However, it is still controversial over indications.
Thus, treatment type should be selected considering
patient’s age, fracture type, patient’s systemic status,
other fracture, teeth, and possibility of occlusal
restoration by intermaxillary fixation, and existence of
foreign materials. In the final determination of
treatment plan, the advantage, disadvantage, and risk

of each treatment, and risk of complications should be
sufficiently discussed with patients and patient’s
guardians. In addition, the treatment plan of
mandibular condyle fracture should be established
considering the aforementioned various factors rather
than the criteria for absolute indications using the
treatment guideline suggested by the authors.
Different technology to improve transoral ORIF has
ensured that some of the adverse ORIF related
sequelae were avoided by a transfacial method, such
as facial damage of nerve. For example, using an
endoscope to aid visualisation and right-angle drills
and screw drivers has made transoral surgical
approaches a reality, reduces the risk of facial nerve
injury and eliminates the risk of facial injury. This
method has been used in the management of
mandibular condyle fractures but after a period of
progress, the method has not been usually established.
[47]

Treatment algorithm for the condylar fracture: [48]

References:
1. Marker, P., A. Nielsen, and H. Lehmann Bastian. "Fractures of the mandibular condyle. Part 1: patterns of distribution of
types and causes of fractures in 348 patients." British journal of oral and maxillofacial surgery 38, no. 5 (2000): 417-421.
2. Santler, Gert, Hans Kärcher, Christof Ruda, and Ernst Köle. "Fractures of the condylar process: surgical versus
nonsurgical treatment." Journal of oral and maxillofacial surgery 57, no. 4 (1999): 392-397..
3. De Riu, Giacomo, Ugo Gamba, Marilena Anghinoni, and Enrico Sesenna. "A comparison of open and closed treatment
of condylar fractures: a change in philosophy." International journal of oral and maxillofacial surgery 30, no. 5 (2001):
384-389.
4. Yang, Wen-Guei, Chien-Tzung Chen, Pei-Kwei Tsay, and Yu-Ray Chen. "Functional results of unilateral mandibular
condylar process fractures after open and closed treatment." Journal of Trauma and Acute Care Surgery 52, no. 3 (2002):
498-503.

29
Journal of Advanced Medical and Dental Sciences Research |Vol. 8|Issue 9| September 2020

Lohitha KK et al. Bilateral Condylar Fracture.

5. Villarreal, Pedro M., Florencio Monje, Luis M. Junquera, Jesús Mateo, Antonio J. Morillo, and Cristina González.
"Mandibular condyle fractures: determinants of treatment and outcome." Journal of oral and maxillofacial surgery 62,
no. 2 (2004): 155-163.
6. Ellis E III: Complications of mandibular condyle fractures. Int J Oral Maxillofac Surg 1998; 27:155–157.
7. Banks, Peter. "A pragmatic approach to the management of condylar fractures." International journal of oral and
maxillofacial surgery 27, no. 4 (1998): 244-246.
8. Baker, A. W., J. McMahon, and K. F. Moos. "Current consensus on the management of fractures of the mandibular
condyle: A method by questionnaire." International journal of oral and maxillofacial surgery 27, no. 4 (1998): 258-266
9. Dahlström, L., K-E. Kahnberg, and L. Lindahl. "15 years follow-up on condylar fractures." International journal of oral
and maxillofacial surgery 18, no. 1 (1989): 18-23.
10. Ellis III E, Simon P, Throckmorton GS. Occlusal results after open or closed treatment of fractures of the mandibular
condylar process. Int J Oral Maxillofac Surg 2000: 58: 260–268.
11. Ellis E, Thorckmorton GS. Treatment of mandibular condylar process fractures: biological considerations. J Oral
Maxillofac Surg 2005: 63: 115–134.
12. Schön, R., S. I. L. Roveda, and B. Carter. "Mandibular fractures in Townsville, Australia: incidence, aetiology
andtreatment using the 2.0 AO/ASIF miniplate system." British journal of oral and maxillofacial surgery 39, no. 2
(2001): 145-148.
13. Ellis E III, Kellman RM, Vural E. Subcondylar fractures. Facial Plast Surg Clin North Am 2012;20(03):365–382
14. Sharif, Mohammad O., Zbys Fedorowicz, Peter Drews, Mona Nasser, Mojtaba Dorri, Tim Newton, and Richard Oliver.
"Interventions for the treatment of fractures of the mandibular condyle." Cochrane Database of Systematic Reviews 4
(2010).
15. Zide, Michael F. "Open reduction of mandibular condyle fractures. Indications and technique." Clinics in plastic
surgery 16, no. 1 (1989): 69-76.
16. Zide, Michael F., and John N. Kent. "Indications for open reduction of mandibular condyle fractures." Journal of Oral
and Maxillofacial Surgery 41, no. 2 (1983): 89-98.
17. Ellis E III. Complications of mandibular condyle fractures. Int J Oral Maxillofac Surg 1998;27(04):255–257
18. Throckmorton, Gaylord S., Reena M. Talwar, and Edward Ellis III. "Changes in masticatory patterns after bilateral
fracture of the mandibular condylar process." Journal of oral and maxillofacial surgery 57, no. 5 (1999): 500-508.
19. Talwar, Reena M., Edward Ellis III, and Gaylord S. Throckmorton. "Adaptations of the masticatory system after bilateral
fractures of the mandibular condylar process." Journal of oral and maxillofacial surgery 56, no. 4 (1998): 430-439.
20. Wang, Howard D., Srinivas M. Susarla, Robin Yang, Gerhard S. Mundinger, Benjamin D. Schultz, Abhishake Banda,
Alexandra MacMillan, Paul N. Manson, Arthur J. Nam, and Amir H. Dorafshar. "Does Fracture Pattern Influence
Functional Outcomes in the Management of Bilateral Mandibular Condylar Injuries?." Craniomaxillofacial trauma &
reconstruction 12, no. 3 (2019): 211-220.
21. Singh, Virendra, Amrish Bhagol, and Rahul Dhingra. "A comparative clinical evaluation of the outcome of patients
treated for bilateral fracture of the mandibular condyles." Journal of cranio-maxillofacial surgery 40, no. 5 (2012): 464466.
22. Chen, C-T., C-H. Feng, P-K. Tsay, J-P. Lai, and Y-R. Chen. "Functional outcomes following surgical treatment of
bilateral mandibular condylar fractures." International journal of oral and maxillofacial surgery 40, no. 1 (2011): 38-44.
23. Choi, B. H., C. K. Yi, and J. H. Yoo. "MRI examination of the TMJ after surgical treatment of condylar
fractures." International journal of oral and maxillofacial surgery 30, no. 4 (2001): 296-299.
24. Forouzanfar, Tymour, Frank Lobbezoo, Maarten Overgaauw, Annemijn de Groot, Sofie Kommers, Maurits van Selms,
and Bart van den Bergh. "Long-term results and complications after treatment of bilateral fractures of the mandibular
condyle." British journal of oral and maxillofacial surgery 51, no. 7 (2013): 634-638.
25. Silverman, S. L. "A new operation for displaced fractures at the neck of the mandibular condyle." Dental Cosmos 67
(1925): 876-877.
26. Landes, C. A., and R. Lipphardt. "Prospective evaluation of a pragmatic treatment rationale: open reduction and internal
fixation of displaced and dislocated condyle and condylar head fractures and closed reduction of non-displaced, nondislocated fractures: Part I: condyle and subcondylar fractures." International journal of oral and maxillofacial
surgery 34, no. 8 (2005): 859-870.
27. Zide, Michael F., and John N. Kent. "Indications for open reduction of mandibular condyle fractures." Journal of Oral
and Maxillofacial Surgery 41, no. 2 (1983): 89-98.
28. Brandt, M. Todd, and Richard H. Haug. "Open versus closed reduction of adult mandibular condyle fractures: a review
of the literature regarding the evolution of current thoughts on management1." Journal of oral and maxillofacial
surgery 61, no. 11 (2003): 1324-1332.
29. Baker, A. W., J. McMahon, and K. F. Moos. "Current consensus on the management of fractures of the mandibular
condyle: A method by questionnaire." International journal of oral and maxillofacial surgery 27, no. 4 (1998): 258-266.
30. Landes, C. A., and R. Lipphardt. "Prospective evaluation of a pragmatic treatment rationale: open reduction and internal
fixation of displaced and dislocated condyle and condylar head fractures and closed reduction of non-displaced, nondislocated fractures: Part I: condyle and subcondylar fractures." International journal of oral and maxillofacial
surgery 34, no. 8 (2005): 859-870.
31. Silvennoinen, Urpo, Tateyuki Iizuka, Kyösti Oikarinen, and Christian Lindqvist. "Analysis of possible factors leading to
problems after nonsurgical treatment of condylar fractures." Journal of oral and maxillofacial surgery 52, no. 8 (1994):
793-799.
32. Yang, Wen-Guei, Chien-Tzung Chen, Pei-Kwei Tsay, and Yu-Ray Chen. "Functional results of unilateral mandibular
condylar process fractures after open and closed treatment." Journal of Trauma and Acute Care Surgery 52, no. 3 (2002):
498-503.

30
Journal of Advanced Medical and Dental Sciences Research |Vol. 8|Issue 9| September 2020

Lohitha KK et al. Bilateral Condylar Fracture.

33. Choi, B-H., J-Y. Huh, and J-H. Yoo. "Computed tomographic findings of the fractured mandibular condyle after open
reduction." International journal of oral and maxillofacial surgery 32, no. 5 (2003): 469-473.
34. Spiessl, Bernd. "Gesichtsschadel." Spezielle Frakturen-und Luxationslehre (1972).
35. Spiessl,
Bernd.
"Gesichtsschadel." Spezielle
Frakturen-und
Luxationslehre (1972).Spiessl,
Bernd.
"Gesichtsschadel." Spezielle Frakturen-und Luxationslehre (1972).
36. Neff, A., A. Kolk, H. Deppe, and H-H. Horch. "Neue Aspekte zur Indikation der operativen Versorgung intraartikulärer
und hoher Kiefergelenkluxationsfrakturen." Mund-, Kiefer-und Gesichtschirurgie 3, no. 1 (1999): 24-29.37)
37. Hlawitschka, M. Klinische, radiologische und funktionsdiagnostische Ergebnisse konservativ funktionell und operativ
behandelter Frakturen des Caput mandibulae. Dresden, Technische Universität Dresden, 2002.
38. Loukota, R. A., A. Neff, and M. Rasse. "Nomenclature/classification of fractures of the mandibular condylar
head." British Journal of Oral and Maxillofacial Surgery 48, no. 6 (2010): 477-478.39.
39. Haug, Richard H., and Leon A. Assael. "Outcomes of open versus closed treatment of mandibular subcondylar
fractures." Journal of oral and maxillofacial surgery 59, no. 4 (2001): 370-375..
40. Brandt, M. Todd, and Richard H. Haug. "Open versus closed reduction of adult mandibular condyle fractures: a review
of the literature regarding the evolution of current thoughts on management1." Journal of oral and maxillofacial
surgery 61, no. 11 (2003): 1324-1332.
41. Hidding, Johannes, Raphael Wolf, and Dieter Pingel. "Surgical versus non-surgical treatment of fractures of the articular
process of the mandible." Journal of Cranio-Maxillofacial Surgery 20, no. 8 (1992): 345-347.
42. Newman, L. "A clinical evaluation of the long-term outcome of patients treated for bilateral fracture of the mandibular
condyles." British journal of oral and maxillofacial surgery 36, no. 3 (1998): 176-179.
43. Moss, Melvin L. "The functional matrix hypothesis revisited. 1. The role of mechanotransduction." American journal of
orthodontics and dentofacial orthopedics 112, no. 1 (1997): 8-11.
44. Chakraborty, S. K. "Management of bilateral condylar fractures: case review." Medical journal, Armed Forces India 63,
no. 1 (2007): 85.
45. Hammer, B., P. Schier, and J. Prein. "Osteosynthesis of condylar neck fractures: a review of 30 patients." British journal
of oral and maxillofacial surgery 35, no. 4 (1997): 288-291.
46. Haug, Richard H., Gilman P. Peterson, and Michele Goltz. "A biomechanical evaluation of mandibular condyle fracture
plating techniques." Journal of oral and maxillofacial surgery 60, no. 1 (2002): 73-80.
47. Al-Moraissi, Essam Ahmed, and Edward Ellis III. "Surgical treatment of adult mandibular condylar fractures provides
better outcomes than closed treatment: a systematic review and meta-analysis." Journal of Oral and Maxillofacial
Surgery 73, no. 3 (2015): 482-493.
48. Reddy, N. Viveka V., P. Bhaskar Reddy, Ritesh Rajan, Srinivas Ganti, D. K. Jhawar, and Abhinand Potturi. "Analysis of
patterns and treatment strategies for mandibular condyle fractures: review of 175 condyle fractures with review of
literature." Journal of maxillofacial and oral surgery 12, no. 3 (2013): 315-320.

31
Journal of Advanced Medical and Dental Sciences Research |Vol. 8|Issue 9| September 2020

