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ABSTRACT:  To determine the role of computed tomography and 3D Reconstructions in classification 

of pelvic rim and acetabular fractures and assessing possible changes in fracture classification. We 

collected retrospective information in a period of 18 months in our institution, of patients with pelvic 

injuries considering---demographic data, radiological examination performed and the moment when 

it was performed, fracture classification and management. In 12 cases (54%) there were isolated 

pelvic rim fractures and 7 cases of isolated acetabular fractures (32%) and 3 cases (14%) involving 

both. After the CT scan was obtained, the initial classification was changed in five cases (22.7%).  

Tridimensional CT based modeling is very helpful in the classification of pelvic fractures and is a 

complement of the plain X-ray.  

KEYWORDS: Computed tomography, 3d reconstructions, pelvic rim, acetabular fractures.  
 

INTRODUCTION:  

 Since long, fractures of the pelvis have been posing problems in terms of diagnosis, treatment, 

and prognosis. According to recently published series nearly 15% of multi trauma patients 

have pelvic fractures. There will be need for urgent intervention regarding hemodynamic 

stability in these persons with pelvic fractures, so the physicians approach must be clear and 

quick in following the diagnostic protocol.1,2 For all of this, emphasis should be made on an 

accurate diagnosis of the pelvic injury and its extent.  

 With the new technological advances, both in helical Computed Tomography and 3D multi-slice 

devices like volumetric processing software for images, we are able to guarantee better 

evaluation of injuries.  

 Conventional axial tomography is a very useful modality in the evaluation of posterior 

elements, mainly the sacroiliac joint. In fact, axial views are still the ones that define sacral 

fractures better,3 as has happened in some cases picked up in this work.  

 When it comes to the 3D reconstruction of the osteo-muscular system, the pelvis turns out to 

be one of the most complex modeling elements. The volumetric representation of the pelvic 

cavity, as well as the individualized subtraction of elements, allows for a thorough study of 

injuries in this region.4  

 Visualization of 3D models allows for a global view of the entire pelvic rim, as well as a detailed 

view of each element damaged.5  
 

MATERIAL AND METHODS:  

 We collected retrospective information in a period of 18 months in our institution, of patients 

with pelvic injuries considering---demographic data, type of accident, radiological examination 

performed and the moment when it was performed, fracture classification and management.  

 In terms of the radiological examination, the following variables were collected: simple X-ray 

taken in the ER, X-ray in three views, inlet and outlet x rays and CT scan in the ER.  
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 Before surgery, all patients underwent a 3D reconstruction performed with a 3D (helical 

volumetric) 16 channel multi-slice CT scanner (Philips).  

 The classification of the fracture was performed first after the simple X-ray, being reviewed on 

two occasions: once with CT scan and then with 3D reconstruction.  

 Tiles classification was used to classify pelvic rim fractures and the AO classification was used 

for socket fractures.  

 22 patients were studied without any significant medical-surgical background. The sample was 

made up of 14 men and 8 women with an average age of 46. 4 years (20-73).  

 When patients were seen in the ER a CT scan examination was performed in 59% of them and 

remaining did not undergo an emergency radiological examination because the patient’s 

clinical condition was unstable. All patients had an emergency simple AP X-ray of the pelvis and 

17% had 3 view X-rays. But after hemodynamic stability and before planning surgical 

management all the patients were seen to undergo CT scan and 3D reconstructions.  
 

Tile classification of Pelvic fractures6 
 

 
AO CLASSIFICATION OF ACETABULAR FRACTURES7: 

 

Type A Partial articular, involving only one of the two columns: 

A1: Posterior wall fracture. 

A2: Posterior column fracture. 

A3: Anterior wall or column fracture. 

Type B Partial articular, involving a transverse component: 

B1: Pure transverse fractures. 

B2: T-Shaped fractures. 

B3: Anterior column and posterior hemi transverse. 

Type C Complete articular fractures, both columns: 

C1: High variety, extending to the iliac crest. 

C2: Low variety, extending to the anterior border of the ileum. 

C3: Extension into the sacroiliac joint. 
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OBSERVATIONS AND DISCUSSION:  

 In 12 cases (54%) there were isolated pelvic rim fractures and 7 cases of isolated acetabular 

fractures (32%) and 3 cases (14%) involving both. In the cases of type A3 and B1 pelvic 

fractures the classification did not change when performing the tomography or the 3D 

reconstruction. Difficulty emerged when evaluating posterior elements and when 

differentiating types B and C.  
 

TOTAL NUM OF 
CASES 

ISOLATED PELVIC 
RIM FRACTURES 

ISOLATED 
ACETABULAR 
FRACTURES 

BOTH 

22 12 7 3 

 

 There are two cases (9%) where initially A2 (Tile classification) given on x rays as iliopubic and 

ischiopubic rami are fractured but with CT and 3D images involvement of sacrum noted and 

thus classification changed to B2.  

 

PELVIC RIM FRACTURES PLAIN XRAY CT, 3D RECON NO. OF CASES 

GRADING A3 B2 2 

CASE 1 

 

     
 

 

      

 

Fig. 1 Fig. 2 

Fig. 3 Fig. 4 
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CASE 1: X-ray frontal view shows fracture involving right inferior pubic ramus. CT axial sections and 

3d reconstruction imaging show fractures involving iliac wing, anterior acetabular wall and inferior 

pubic ramus on the right side.  

 With regards to acetabular fractures, in two cases (9%) there were fractures involving anterior 

column and posterior hemi transverse region of acetabulum on CT and 3D reconstructions of 

which only anterior column fracture was identified on X-ray pelvis, by which the classification 

changed from A1 to B1 (AO Classification) and thus altered the management. And in another 

case (4%) classification was changed from A3 (A3: Anterior wall or column fracture) to B2 (B2: 

T-Shaped fractures). Thus accounting for alteration of classification of acetabular fractures in 

13. 6% of cases in this study (4 cases out of 22). Fractures of the acetabulum mostly caused the 

pelvis to shatter into a wide array of complex configurations which were difficult to fully 

delineate with plain radiography8 as evidenced in this study.  

 
 

ACETABULAR FRACTURES PLAIN XRAY CT, 3D RECON NO OF CASES 

GRADING A3 B3 2 
 A3 B2 1 

CASE 2 
 

 

 

 

 

 

 

 

 

 

 

Fig. 5 Fig. 6 
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Fig. 7 Fig. 8 

Fig. 9 Fig. 10 

Fig. 11 Fig. 12 
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CASE 2: X-ray frontal view shows fracture involving right pubic bone and left ischiopubic ramus and 

fracture involving left iliac wing extending into the left acetabulum.  

CT axial sections and 3d reconstruction show fractures involving right pubic bone and left 

ischiopubic ramus and fracture involving left iliac wing extending into left acetabulum. Additionally 

fracture involving left posterior acetabular wall noted.  

 

                   
 

 

        
 

 

Fig. 13 

Fig. 14 Fig. 15 

Fig. 16 Fig. 17 
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CASE 3: X-ray frontal view shows posterior dislocation of right femoral head and pubic diastasis and 

displacement noted at right sacroiliac joint CT axial views and 3d reconstruction show fractures 

involving right ischiopubic ramus, right actabulum and left ischiopubic ramus with displacement of 

right sacroiliac joint and posterior dislocation of right femoral head.  

 In few cases though fracture classifications were not altered, the 3D CT images have shown 

clear advantages in saving time and in understanding the fractures from a mechanical and 

anatomical perspective.9 

 The 3D model reproduces the findings that the surgeon will find intra-operatively. However, 

care should be taken in usage of proper technique and avoiding the errors made by the 

software when interpreting attenuation coefficients.  

 3D reconstruction images are a very good addition to the investigation list and help a lot in the 

presurgical planning of pelvic fractures. Spiral CT datasets coupled with real time 3D-VR allows 

visualization of the entire pelvis through almost any plane or perspective.10 

 

 

 

 

Fig. 18 Fig. 19 

Fig. 20 
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