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4. STRESZCZENIE 

Wersja polska 

-ortopedycznych,  na 

chirurgów 

chirurgiczne metody leczenia. 

-

. 

chirurgicznych. W Klinice Chirurgii Czaszkowo- -Twarzowej, Chirurgii Jamy 

Ustnej i Implantologii Warszawskiego Uniwersytetu Medycznego w zdecydowanej 

, 

arzowego. Mimo wielu 

, 

 zastosowania 

 

manipulacji 

 

 

, 
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a 

  

 

 D. 

Otrzymane dane w zestawieniu z danymi z tomografii 

, 

a 

operacyjnym zeska

operacji, 

prototypowania wyprodukowano po je

pu. W czasie 

i 

dwuramiennej 

Tak 
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ymi na rynku. 

 

w zie tu Medycznego podczas 

Wykorzystano 

. 

 

Tau ( ) 

, 

sprawniejsze. 

 

.  

 

W badaniach po

N

N

  

 

, ytka autorska charakteryzuje 

, 

, ki, co w 

 

 

Badania 

ki Tau. 
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Wersja angielska 

Mandible condyle fractures are one of the most common consequences of traumas 

to the visceral portion of cranium. For a long time treatment of aforementioned fractures 

was based on closed treatment which consists of maxillo-mandibular fixation for a period 

of from 7 days to 6 weeks, depending on patients age and type of fracture. During the last 

years, due to development in fixation materials, surgical technique, growing surgical 

experience and hence better results, numer of surgeons preferring open reduction is 

increasing. Main symptoms of mandibular condylar fracture are: pain, malocclusion, 

swelling of the parotid masseter area and limited mandibular abduction. Surgeon who 

decides on the surgical treatment of a mandibular condylar fracture has the option of 

choosing various fixation plates and a numerous surgical approaches. In The Department 

of Maxillo-Facial Surgery Medical University of Warsaw in the vast majority of 

mandibular fracture fixation procedures, intraoral approach with the assistance of an 

endoscope is used. It is a method that allows to avoid visible scars and minimizes the risk 

of damaging facial nerve branches. Despite its many advantages, endoscope-assisted 

intraoral approach is not widely used, it is a method that requires additional instruments 

and considerable proficiency to achieve predictable results. Due to the significant benefits 

resulting from the use of this approach, research aimed at improving this method is justified. 

A new plate dedicated for use in the method of endoscopic mandibular condyle fracture 

fixation should increase the surgeon's ability to manipulate the fixation material in a small 

operating field, ensuring better fixation stability and decreasing the operation time. At the 

same time, the properties of the new plate should make it easier for many surgeons to master 

the osteosynthesis of manibular condyle fracture using the intraoral, endoscope-assisted 

approach. 

 

The aim of the study was to design a plate dedicated for use in intraoral, endoscope 

assisted fixation of mandibular condyle fracture, which will facilitate the procedure and 
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improve stability of osteosynthesis. Moreover a comparison of the authors plate with others 

available on the market using the finite element method in terms of stability of the fixation 

and stress distribution.  

 

In the first stage, the field supported by the instruments introduced by the trocar 

during intraoral, endoscope-assisted approach to the mandibular condyle was assessed. For 

this purpose, a simulation of operations at the Department of Forensic Medicine was carried 

out, during which special indicators with optical markers for a 3d scanner were used. 

 

Aquired data, combined with the data from computed tomography, allowed for the 

creation of a model of the mandible on which the field operated by the tools introduced by 

the trocar during intraoral approach to the mandibular condyle and their positions relative 

to the outer surface of the Ramus of the mandible in various places of this field were 

marked. Then, on specially prepared sheets, six two-dimensional designs of plates were 

prepared, taking into account the diagram of stress distribution in the mandible available in 

the literature and the previously obtained diagram of the operating field for intraoral 

endoscope assisted mandibular condyle osteosynthesis. Preliminary designs were scanned 

and 3D models of the plates were made on their basis. In order to ensure better manipulation 

of the plate in the operating field, the transbuccal trocar used during surgery was scanned 

and measured. Then matching collars were made in the plate models around the holes for 

fixing screws. In the next stage, using the rapid prototyping method, one copy of each of 

the designed plates was produced. In the Department of Forensic Medicine of the Medical 

University of Warsaw, aforementioned plates were used during simulation of intraoral 

endoscope assisted condylar fractore osteosynthesis. During these procedures, the plates 

were evaluated in terms of ease of manipulation, visibility of the surgical field and the 

expected degree of stability of the osteosynthesis. Based on the simulations, a model of a 

two-arm plate with three holes for screws in the mesial fragment and three in the distal 

fragment was selected for further work. Then, the shape of the outer surface of the Ramus 

of the mandible was analyzed on the basis of 64 models obtained from available CT 

examinations. In the course of the above analysis, the averaged shape of the mandibular 

branch was obtained in the area occupied by the plate which allowed to give the selected 

plate a universal anatomical shape. The plate prepared in this way was subjected to a 
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comparative analysis with the plates available on the market using the finite element 

method. 

 

The assessment of the ability to manipulate the plate and the visibility of the 

operating field were assessed in the conditions of the Department of Forensic Medicine of 

the Medical University of Warsaw during the simulation of the intraoral endoscope assisted 

osteosynthesis if the mandibular condyle fracture. The simulation used models of 

previously designed plates made using rapid prototyping and a set of instruments typical 

for endoscopic mandibular condyle fracture fixation. The simulations showed that the 

authors plate (tau ) provides very good visibility of the operating field and, thanks to the 

collars around the screw holes, its manipulation in the operating field is much more 

efficient. It is the only plate that has gone to further design stages and has undergone 

comparative tests using the finite element method with plates available on the market. 

 

In comparative studies conducted with the finite element method, fracture mobility 

was assessed by measuring the distance between pairs of points on the fracture surface of 

both bone fragments. The smallest mobility of the fragments during the operation of the 

masticatory muscles was found in the case of fixation with the author's plate. On the other 

hand, the biggest mobility was observed after fixation by means of single 4-hole plate. 

 

By analyzing the distribution of stresses in the tested plates and the accompanying 

stresses in the screws and the adjacent bone, it was found that the authors plate has the best 

mechanical properties that minimize the risk of adverse events such as loosening of the 

screws or fracture of the plate, which, combined with very good stability of the fixation, 

ensures proper healing. 

 

The finite element analysis confirmed the favorable distribution of stresses in the 

bone and plate and the proper stability of fracture fixation after the use of the authors Tau 

plate. 
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For the authors Tau plate, in comparison with the other tested plates, in the FEM 

study, the most favorable stress distribution was obtained in the fixation material, screws 

and bone fragments, as well as the best fixation stability. 

  


