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Abstract 
Orbital fractures – pathogenesis of symptoms, treatment results and novel developments in surgical treatment
Orbital floor fractures result from facial trauma. Their symptoms include diplopia, enophtalmia and infraorbital nerve paresis. Surgical treatment involves the reconstruction of the floor of the orbit with an appropriate material. The exact pathomechanism of the fracture remains controversial. Stereolitography may be used in preoperative planning.
The aim of the presented studies was: 1) To investigate the relationship between parameters gathered by means of computed tomography (CT), the clinical presentation, and treatment outcomes, in patients suffering from orbital floor fractures. 2) To compare the treatment results in patients in which a resorbable and a non-resorbable material was used for the reconstruction of the orbital floor. 3) To present the possibilities and advantages of stereolithography in preoperative planning of orbital floor reconstructions based on a case study.
In the first part forty patients with orbital floor fractures were included in this study. Information regarding diplopia, impaired ocular mobility, asymmetric eyeball placement, and infraorbital paresis was gathered from the medical records. Nine CT-based parameters were assessed. Two additional parameters were calculated, based on the previous ones. The follow-up data of 30 patients were analysed. The results were statistically evaluated. The significance level was p < 0.05. Statistical evaluation revealed multiple correlations between CT-based findings, symptoms, and treatment results. Among others, the hernia into the maxillary sinus was significantly larger in patients without improvement in infraorbital paresis (p = 0.0031) and without improvement in asymmetric eyeball placement (p = 0.0037). There was no correlation between the entrapment of the rectus inferior muscle and impaired ocular mobility (p = 0.664431; p = 0.420289) and between the direct fracture of the infraorbital canal and infraorbital paresis (p = 0.371102).
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The second part of the study was conducted retrospectively, as well. It included 53 patients. The presence of typical orbital floor fracture symptoms, as diplopia, impaired eyeball mobility, asymmetric eyeball placement and infraorbital paresis, has been assessed before and after surgical treatment with . In 39 patients for whom a CT scan was available, additionally the largest diameters of the fracture in the sagittal and coronal planes have been measured and the approximate surface of the fracture was calculated. The results have been statistically evaluated. The statistical evaluation has failed to prove any significant differences in the outcome of treatment in patients treated using resorbable materials and those treated using a titanium mesh. This result stays in line with available literature.
The case report has been presented as a last part of the study. A 43-year-old female patient presented to the hospital with diplopia, which first occurred after a fall from own height. Examinations, including a computed tomography (CT) confirmed the diagnosis of an orbital floor fracture. 3D printing was used to plan the surgical treatment of the patient. Based on preoperative CT, a 1:1 scale model was prepared by means of 3D printing to demonstrate the fractured orbital area. It was later used to pre-cut a Codubix prosthesis, which was subsequently used to reconstruct the fractured bone. The patient’s postoperative course was uneventful. Instant improvement in diplopia was noted. A CT scan was performed on the 3rd day after surgery. No herniation into the maxillary sinus was observed.
To conclude, the widely assumed thesis that impaired ocular mobility in orbital fractures is caused by entrapment of the rectus inferior muscle is disproved by CT-based data. CT-based findings, symptoms, and treatment results in patients with orbital floor fractures were significantly correlated. A large hernia may be a negative prognostic factor.
The material used for reconstruction in orbital floor fractures should be based on individual assessment of the patient and the experience of the surgeon.
Stereolithography seems to be a useful method that allows more precise preparation for subsequent surgery.
