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Background/Purpose: Type 3 posterior ring injuries are complete injuries and typically treated with reduction 
and internal fixation. While open treatment through a posterior approach allows for direct fracture reduction 
and is the gold standard, many surgeons are employing more percutaneous approaches. We compared 
closed reduction and percutaneous fixation (CRPP) versus open reduction and internal fixation (ORIF) of type 
3 posterior ring injuries with the hypothesis that CRPP would be equivalent to ORIF in quality of reduction.

Methods: We reviewed 113 consecutive cases of unilateral unstable posterior ring injuries treated by two 
physicians in two different centers with iliosacral (IS) screws. Only true type 3 injuries were included. One 
surgeon routinely performed ORIF (n = 60); and the other, CRPP (n = 53). These two groups were compared. 
For all cases, demographic information, time to surgery, type of injury, and type of fixation was documented. 
Displacements were measured on the initial presentation and postoperative AP, inlet, and outlet views. 
These included the differences in the affected side from the normal side for: iliac wing height (AP, outlet), 
sacral height (AP), posterior superior iliac spine (PSIS) displacement (inlet), ischial height (AP, outlet), ring 
width (AP, inlet), and sacral width (inlet). These were compared with two-tailed t test assuming 0.05 for 
significance. CRPP Technique: A special traction setup was used that has not been previously described. 
The patient is positioned supine with a bump under the affected thorax and all the way to the edge of the table 
to allow easy placement of IS screws. The normal side foot is placed in a boot and the heel elevated to keep 
the knee in extension and locked there. Skeletal traction with ~20° to 30° of flexion is used on the affected 
side. A specially adapted hip positioning pad is locked to the table and abuts the affected thorax to prevent 
lateral displacement of the thorax when traction is applied. Under fluoroscopy, the posterior reduction can 
be titrated using traction as the unaffected leg acts as a post and the thorax pad prevents angulation of the 
body as the traction is applied to the affected side. Once the reduction is obtained, IS screws are placed. 
ORIF Technique: The patient is positioned prone on pads to allow free manipulation of the pelvis. A gluteus 
maximus–sparing approach was used in all cases. Clamps are used to directly reduce the posterior ring, 
augmented by fluoroscopy, and IS screws are placed.

Results: There were 53 patients treated with CRPP and 60 with ORIF during the study period. The ages 
(average, 36.9 years; range, 13-71), gender (62 female, 51 male), and ISS scores (average, 22.4; range, 
4-59) did not differ between the groups. Initial displacements were also not different for the two groups (see 
table). The time to surgery was 4 days (range, 0-16) for the CRPP group and 5 (range, 0-36) for the ORIF 
group. Overall reduction quality was slightly better for the CRPP method for most parameters tested.
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Conclusion: We compared the radiographs of two senior surgeons’ series of type 3 posterior pelvic 
injuries. One treated patients with standard ORIF and the other with CRPP. We found no differences 
in the initial displacements or demographics. The final reduction was statistically better with CRPP 
for most parameters; however, these differences likely have no clinical significance as the largest 
average difference was <5 mm. We conclude that CRPP done as described is as effective as the gold 
standard of prone ORIF in obtaining an accurate reduction of type 3 posterior pelvic ring injuries.

TABLE 1

Preoperative Postoperative
ORIF CRPP P Value ORIF CRPP P Value

Iliac Wing Height (AP)
Avg ± SD, mm 9.0 ± 8.9 8.2 ± 5.8 0.57 6.3 ± 5.0 1.9 ± 1.2 <0.001

Iliac Wing Height (Outlet
Avg ± SD, mm 9.1 ± 8.2 10.6 ± 6.6 0.27 4.1 ± 5.5 2.6 ± 1.6 0.03

PSIS Displacement (Inlet)
Avg ± SD, mm 7.4 ± 7.0 8.9 ± 6.6 0.23 3.9 ± 4.3 2.4 ± 1. 0.02

Ischial Height (Outlet)
Avg ± SD, mm 9.0 ± 5.4 9.2 ± 5.3 0.89 4.1 ± 5.5 2.8 ± 1.8 0.010

Wing Height (Inlet)
Avg ± SD, mm 8.1 ± 5.7 6.9 ± 6.4 0.87 6.0 ± 4.4 4.1 ± 3.6 0.01


