FIGURE LEGENDS

Figure 1. Rare case of a painful nonunion of the anterior pelvic ring. Patient presented 1 year post injury after multiple consultations with medical specialists. A. AP view of the pelvis demonstrating normal alignment with a nonunion of the superior and inferior rami. B. Magnified view of the nonunion. C. Coronal CT scan image illustrating nonunion of the superior rami. D. Axial CT scan image illustrating nonunion of the inferior rami. E. Intra-operative photo demonstrating positioning of the patient. F. Intra-operative photo demonstrating location of the inferior rami. G.  Post-operative AP view of the pelvis.  Patient stopped using narcotics 1 week post op after being on narcotics for over 1 year.  Patient continues to be pain free >2yrs postop.

Figure 2. Patient with H-type fracture  pattern of the sacrum. She presented 6 months post-injury with pain and inability to walk.  A. Axial CT scan image. B. Coronal CT scan image. C. Sagittal CT scan image. D, E. AP and LAT intra-operative fluoroscopy images demonstrating use of lumbro-pelvic fixation for reduction.  The vertical translation is reduced from a posterior approach using pedicle screws and fixation into the PSIS.  After adequate decompression of the spinal canal and nerve roots, often a Cobb is placed posterior to anterior through the canal to “shoe horn” reduce the displaced kyphotic sacral body.  F. Post-operative AP x-ray. Lumbro-pelvic fixation is removed after insertion of sacroiliac screws. G. Sagittal CT scan image on another patient with a U-type sacral fracture. H. Post-operative sagittal CT scan image illustrating reduction of the sacral fracture.  Patient now > 1 yr from the surgery walking with minimal posterior pain (No narcotic or NSAIA  use).

Figure 3. Patient initially presented 6 month post-injury with groin pain and impotence.  A. AP x-ray of the pelvis from the time of injury. B. AP x-ray at 6 months post-injury demonstrating malunion of the ischium and a painful inferior rami nonunion. A rotational deformity of the hemipelvis is also apparent. C. Axial CT-scan image demonstrating ischial nonunion. D. Post-operative x-ray demonstrates a healed nonunion but persistent malunion of the iliac bone with >15˚ of internal rotation. Groin pain resolved and impotence improved but posterior sacroiliac pain and abnormal gait with intoeing . E. Axial CT scan image demonstrating 15 degree internal rotation deformity of the left hemipelvis. F. AP x-ray status post sacral osteotomy and correction of deformity. G, H.  Pre and post-operative pelvic inlet x-rays illustrating correction of rotational malalignment.  Pain diminished and  patient returned to work as a train conductor.

Figure 4. Patient presented 1 year post injury with pain, deformity, and feeling as if they were “walking crooked”. A, B, C. AP, inlet, and outlet x-rays of pelvis from the time of injury. D. Axial CT-scan image demonstrating blilateral sacral injuries. E. Axial CT-scan image demonstrating initial rotational deformity. F, G, H. AP, inlet, and outlet x-rays of pelvis following initial fixation with sacroiliac screws that did not address the deformity. I. Intra-operative photos illustrates the application of femoral distractors to creates the necessary force vectors for correction of the deformity. This was the second part of a 2 stage procedure. The first stage involved removal of the SI screws. In the second stage bilateral sacral osteotomies were performed in conjunction with anterior and posterior pelvic fixation. A wedge of bone was removed from the osteotomy site on the right side and used to graft the opposite left side. J, K, L. AP, inlet, and outlet x-rays of pelvis 18 months post-operative.  The patient was back to work walking normal without  pain.

Figure 5. Young child with an open book injury of the pelvis, and herniation of the bladder through the symphysis pubis. A. AP x-ray of the pelvis. B. Axial CT-scan image showing the bladder herniating through the symphysis..

Figure 6. Illustration of the three ordinate axis for assessment of rotational and translational displacements.

Figure 7. Axial CT scan images contrasting the normal alignment of the pelvis (A) with an internal rotation deformity (B).

Figure 8. Drawing of an axial CT scan cut through the quadrilateral surface, illustrating the technique for measurement of rotational malalignment. 

Figure 9. Intra-operative photo demonstrating fixation of the intact hemipelvis to the operating table. Half pins are placed into the PSIS and trochanter.

Figure 10. Patient with combined left pelvic ring disruption and right acetabular fracture. Treatment was delayed 3 months secondary to a fungal infected Morel-Lavallee lesion. A. Clinical photograph of fungal infection at surgical site. B, C, D, E, F. AP, inlet, outlet, obturator oblique, and iliac oblique x-rays of the pelvis at the time of injury. G. Axial CT scan image demonstrating left SI joint injury. H. Axial CT scan image demonstrating a right T-type with posterior wall acetabular fracture. I.  Post-operative AP x-ray of the  pelvis following anterior release of both the anterior SI joint and the anterior column of the T-type acetabulum fracture(Stage 1) and posterior release with reduction and fixation of the SI joint (Stage 2). J, K, L. AP, obturator oblique, and iliac oblique  x-rays of the pelvis after posterior release of the posterior wall and column of the T-type and ORIF of the acetabulum using an extended iliofemoral approach (Stage 3) and ORIF of the anterior pelvic ring (Stage 4).

Figure 11.  College football player with a vertically unstable pelvic ring injury initially treated at another hospital. A, B, C. AP, inlet, and outlet x-rays of the pelvis >3months post initial surgery.  Fixation is insufficient and pelvis remains malreduced. D. Axial CT scan image demonstrating dislocation of SI joint with some sacral impaction. E, F. Images illustrating positioning of clamps for reduction of the SI joint from the posterior approach (Stage 2). G, H, I. AP, inlet, and outlet x-rays of the pelvis following 3 Stage (anterior/posterior/anterior) revision ORIF of pelvic ring.  Patient returned to play football and is without pain >10years postop.

Figure 12. Patient presented 1 year post pelvic fracture after being referred to multiple medical specialists before x-rays were taken.  Patient was unable to ambulate for the previous 9 months.   A, B, C. AP, iliac oblique, and inlet x-rays of pelvis demonstrating the pelvic ring malunion/nonunion with translation, flexion, and internal rotation. D. 3 dimensional CT reconstruction of the pelvis. E, F. Post-operative AP and iliac oblique x-rays of the pelvis following single stage reconstruction through an ilioinguinal approach.  Patient is ambulating without pain 5 years postop.

Figure 13. Patient presented 2 months status post open anterior column acetabular fracture. Surgery was delayed until 3 months post-injury due to the condition of the soft tissues. A.  AP x-ray of the pelvis demonstrates significant lateral displacement of the femoral head. B, C. Axial CT scan images demonstrating displacement of iliac wing and dislocation of femoral head. D. AP x-ray of the pelvis 3 months post-injury. E, F, G. Axial CT scan images demonstrate extensive callous around the fracture site. H. AP x-ray of the pelvis following single stage ORIF through an ilioinguinal approach.  Patient ambulating without pain with no joint narrowing one year postop.  

Figure 14.  Patient with an associated both column acetabular fracture who presented > 3months post injury. Initially treated at another institution. A, B, C. AP, iliac oblique, and obturator oblique x-rays of the pelvis on presentation showing a malunion of both the anterior and posterior column. D, E, F. Post-operative AP, iliac oblique, and obturator oblique x-rays of the pelvis following a 2 Stage reconstruction. Hardware and callous were removed through an ilioinguinal approach with an osteotomy of the anterior column (Stage 1) followed by ORIF of the acetabulum and pelvis through and extended iliofemoral approach (Stage 2). G, H, I. AP, iliac oblique, and obturator oblique x-rays of the pelvis at 3 years post-operative.  Patient ambulating without pain.
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