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Background
Radiologists, especially those working at medical facilities with 

trauma surgery and maxillofacial surgery units, frequently encounter 
complex fractures of the viscerocranium and neurocranium. Among 
the many challenges these entail is providing the surgeon with a 
detailed and comprehensive description of the extent of the fracture 
of the variously dislocated bone fragments in conjunction with 
the surgical correction and/or preoperative planning. To do so, an 
interdisciplinary image presentation is often helpful. This case report 
on a sinus frontalis frontal bone fracture demonstrates that Cinematic 
Rendering of multi-detector computed tomography (MDCT) data to 
produce photorealistic preoperative images provides a better visual 
overview than 2D reconstructions.

Case report
We report here on a 21-year-old patient who suffered a traumatic 

injury to his forehead. Clinical examination of the patient revealed a 
bilateral orbita hematoma; the result of palpation was overwhelming 
suspicion of a fracture. Due to these findings, the patient was sent for 
computed tomography imaging. A non-contrast enhanced MDCT 
with axial data acquisition and subsequent multiplanar reformation in 
coronal and sagittal orientation (Figure 1) was performed according to 
a standardized trauma protocol.

In the subsequent post-processing, the CT data set was visualized 
with 3D Cinematic Rendering, whereby both overview images of the 
entire skull from the front and various oblique and lateral views (Figure 
2) as well as a coronal view and adequate sagittal section of the right 
half of the skull were produced (Figure 3).

The depressed fracture of the sinus frontalis frontal bone was 
repositioned and plated via bicoronal access. The subsequent 
postoperative conventional x-rays taken for control purposes revealed 
a good repositioning result as well as unobtrusive placement of the 
osteosynthesis material (Figure 4).

Discussion
Fractures of the sinus walls can entail complex fragmentations, 

in some cases due to bone thickness being only minimal in places. 
Frequently, the result is an opening of the sinus; occasionally, this is 
also closely associated with sensitive soft tissues, so that a concerted 
effort is made to plan surgery individually in order to achieve an 
optimal outcome [1,2]. From the radiological perspective, computed 
tomography imaging is usually performed to arrive at an exact diagnostic 

Figure 1. MDCT: Depressed fracture (arrow) of the Os frontale paramedian with opening of 
the frontal sinus cavity in an axial section (a) and a sagittal (b) multiplanar reconstruction.

clarification of osseous injuries. Multiplanar reformed CT data sets allow 
for very precise analysis and understanding of fractures; nevertheless, 
in numerous cases, obtaining a detailed and comprehensive picture 
of complex fracture lines or dislocated fragments is possible only by 
simultaneously viewing images from several orientations as an overall 
picture. Producing 3D images via Cinematic Rendering of MDCT data 
sets yields a photorealistic depiction of facts and circumstances that 
are often very unclear and hard to grasp [3,4]. Therefore, in situations 
such as interdisciplinary demonstrations of findings or in conjunction 
with preoperative planning, this can be a very helpful tool to effectively 
convey information about a complex fracture situation.

Conclusion
The photorealistic, three-dimensional depiction of complex sinus 

fractures by means of Cinematic Rendering of MDCT data sets can be 
a useful preoperative imaging tool.
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Figure 2. Various 3D Cinematic Rendering reconstructions of the depressed frontal fracture 
from the front and side.

Figure 3. 3D Cinematic Rendering visualization of the right half of the skull in coronal 
(left) and sagittal (right) views for additional depiction of the depressed fracture (arrow).

Figure 4. Postoperative x-rays taken anterior-posterior (a) and laterally (b) show a good 
repositioning result and correct situation of the osteosynthesis material.
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