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Circulation based classification of femoral neck fracture - New discoveries of intraosseous blood supply of 
proximal femur
Dewei Zhao, Zihua Wang and Benjie Wang
Affiliated Zhongshan Hospital of Dalian University, China

Purposes: To explore the characteristics and interconnections of the intraosseous vessel system between different areas of the femoral 
head and the possible blood supply compensatory mechanism after femoral neck fracture (FNF).

Methods: The 3-D structures of the extra- and intraosseous arteries in 30 uninjured normal human femoral heads were reconstructed 
and quantified using angiography methods and micro CT scans, AMIRA and MIMICS. We also evaluated the residual blood supply 
of femoral heads in 27 patients with FNF before surgery by analyzing digital subtraction angiography (DSA) data. The number of 
affected and unaffected groups of retinacular arteries with different Garden types of fractures were recorded and analyzed to reflect 
the affected degrees of these three groups of retinacular arteries in patients after FNF.

Results: Epiphyseal arterial network is the most widely distributed and the primary network structure in the femoral head; the main 
stems of the epiphyseal arteries which were located on the periphery of the intraosseous vascular system have fewer anastomoses 
than the central region. The DSA of the 27 patients with hip fractures indicated that the inferior retinacular arterial system had a high 
likelihood of being unaffected after FNF. 

Conclusions: The epiphyseal arterial network and inferior retinacular arterial system appear to be two important structures for 
maintaining the femoral head blood supply after FNF. Increased efforts to protect these key structures during surgery, such as drilling 
and placing internal implants closer to the central region of the femoral head, might be helpful to reduce the effect of iatrogenic injury 
of the intraosseous vascular system.
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