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Epidemiology & Etiology
• Common, increasing incidence due to aging population 

• Overall mortality rate 25% at 1yr and loss of independence in 50% 

• Risk factors include: 

• Female gender 

• Increasing age 

• Low estrogen levels 

• Prior/frequent falls 

• Prior fractures 

• Tobacco and alcohol use 

• Bimodal distribution 

• Majority low-energy falls in elderly 

• Minority high-energy mechansm in youth 

• 6-9% of femoral shaft fractures assoc/w femoral neck fractures, neck treated before shaft



Histology
• Periosteum surrounds all bone cortex except at sites (known 
as entheses) of ligament and tendon attachment, and for 
portions which are intra-articular, the latter instead covered 
by cartiliage or synovial membrane. Periosteum will thus 
overlie metaphysis + diaphysis, but not epiphysis. 

• Periosteum consists of two layers: 

• Outer fibrous membrane, subdivided into superficial 
vascular and deep fibro-elastic layers 

• Inner cellular (or inner cambium) layer, osteogenic and 
richly vascular  

• Femoral head + neck are intracapsular structures, thus lack 
periosteal layer 

• Thus, callus formation sp femoral neck fracture is limited, 
relying solely on endosteal bone formation, affecting healing 



Sesamoid bones
Aside

• Periosteum is a medium for attachment of muscles, 
tendons and ligaments to bone 

• Mature periosteum is present in long and flat bones, 
although absent in vertebrae, carpal and tarsal bones, 
including sesamoid bones. The patella is the largest 
sesamoid. 

• Sesamoid bones are small focal areas of ossification 
commonly found embedded within muscle or tendon near 
joint surfaces functioning as a pulley to alleviate stress on 
the respective muscle or tendon 

• Largely they do not articulate with other bones 

• Sesamoiditis or sesamoid fractures have lengthy recovery 
times, with multiple weeks or months of wearing a cast + 
NWB on the affected foot



Anatomy
• Normal neck-shaft angle 130 +/- 7 degrees 

• Normal neck anteversion relative to shaft 10 +/- 7 degrees 

• Blood supply to femoral head: 

• Major contribution from (lateral epiphyseal branch of) medial femoral circumflex 
artery + (ascending branch of) lateral femoral circumflex artery 

• Common iliac —> external iliac —> femoral —> profunda femoris (or deep 
femoral) 

• Capsular vessels, penetrate capsule and supply femoral head as retinacular 
arteries 

• Circumflex arteries anastomose at base of femoral neck 

• Tenuous vasculature, vulnerable to AVN + intracapsular hematoma 

• Minor contribution from inferior gluteal arteries 

• Negligible contribution from foveal artery through ligamentum teres, commonly 
disrupted w/dislocations, main blood supply to femoral head in children







Classification
• Robert Garden, Scottish orthopaedic surgeon (1961) 

• Garden classification describes fracture completeness and displacement, and relationship to bony trabeculae in femoral head and neck 

• Utility in low-energy fragility-type fractures, cf Pauwel classification in high-energy fractures



Garden type I

Garden type II

Garden type III

Garden type IV



Presentation
• Impacted and stress fractures (ie non-displaced, 

Garden type I + II) 

• Pain in groin or referred along medial side of thigh/
knee 

• No obvious clinical deformity 

• Minimal bruising (fracture is intracapsular) 

• Displaced, Garden type III + IV 

• Pain in entire hip region 

• Lower extremity in external rotation, abduction and 
flexion, with shortening 

• Minimal bruising


