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Pelvic Fracture

Medical Clinical Cases

A 19-year-old man was involved in a motor vehicle collision. He complained of pain over his hip and was transported to the emergency room where he was examined by the emergency room physician. The examination revealed palpable instability of the pelvis and visible blood at the urethral meatus, and a high-riding prostate gland and a sacral fracture were noted on digital rectal examination. Radiographic studies confirmed a zone 2 fracture of the sacrum, a fracture of the right ilium proximate to the sacro-iliac joint, complete disruption of the left sacro-iliac joint, and a bilateral fracture of the anterior pelvic inlet and outlet (i.e. pubic rami). 

What are the bony structures that form the pelvic ring?

The bilateral fracture of the anterior pelvic inlet and outlet involved the paired superior and paired inferior pubic rami. The pelvic inlet is formed by the paired bones of the hip (i.e. ilium, ischium, and pubis) and the sacrum. The pelvis outlet is bounded anteriorly by the pubic symphysis.  Extending laterally and posteriorly is the pubic body, inferior pubic ramus, ramus of ilium, and ischial tuberosity.  The rest of the pelvic outlet is predominately ligamentous as the sacrotuberous ligament extends medially and posteriorly from the ischial tuberosity to its partial attachment to the coccyx in the posterior midline (Figure 57).
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Figure 57

Which ligaments are disrupted with complete disruption of the sacro-iliac joint?

Each sacro-iliac joint is strengthened by three ligaments: the anterior sacro-iliac ligament, the posterior sacro-iliac ligament, and the strongest of the three, the interosseous sacro-iliac ligament (Figure 58). Other ligaments that are ruptured include the sacrotuberous, sacrospinous, iliolumbar, and lumbosacral ligaments (Figures 59 and 60).
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Figure 58A
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Figure 58B
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Figure 58C
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Figure 59B
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Figure 60A

Which structures are related to the sacro-iliac joint?

Important structures that are anteriorly related to the sacro-iliac joints are the internal and external iliac veins, common iliac veins, bifurcations of the common iliac arteries, ureters, lumbosacral trunks, obturator nerves, and piriformis muscle. (see Figures 61-63).
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Figure 61A

file_14.jpg

file_15.wmf



Figure 61B
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Figure 62
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Figure 63A

Which areas are involved in sacral fractures?

Sacral fractures are classified into three zones based on which region of the sacrum is involved (Figure 64). A zone 1 fracture is the lateralmost of the three, involves the ala of the sacrum, and may be injurious to the L5 root. A zone 2 sacral fracture occurs along a vertical line that connects the sacral foramina and may lesion nerve roots L5, S1, and S2. A zone 3 fracture occurs in the midline, involves the sacral canal, and may lesion the nerve roots that innervate the distal colon, urinary bladder, and genitalia.

file_20.jpg

file_21.wmf



Figure 64

What is the applied anatomy of a high-riding prostate gland?

The prostate gland is anchored to the pubic bone by puboprostatic ligaments (Figure 65), which may contain smooth muscle fibers. Vertical displacement of the pubic bone following a bilateral fracture of its rami pulls the prostate with it because of the puboprostatic ligaments. This vertical displacement of the prostate gland places traction on the membranous urethra, which is injurious. Damage to the urethra is responsible for the bloody discharge at its meatus.
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Figure 65B

