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Outcomes for proximal femur 
fractures
Sebastiano Cudoni, Pietro Zedde
UOC Ortopedia e Traumatologia, Ospedale Giovanni Paolo II, ASSL Olbia, Italy

Summary

Fractures of the proximal femur are among the most frequent lesions seen today on account 
of the increasing mean age of the population. Mortality related to these fractures in elderly 
patients is around 10% at one month, and 20-30% a year from the fracture. Failures after 
treatment for medial and lateral fractures of the neck of the femur may be attributed to 
failed osteosynthesis, failure of the prosthetic implant, or minor complications. To prevent 
complications, multidisciplinary assessment of the patient is essential, with correct pre-
operative planning, appropriate selection of the osteosynthesis material or prosthesis, and 
precise, prompt surgery respecting all tissues. 

Key words: proximal femur fractures, outcomes

Introduction

Interest in fractures of the proximal femur is growing today not only on account of 
their important clinical and economic impact, but also their steadily rising incidence. 
This mainly reflects the growth of the elderly population and in recent decades has led 
to exponential increases in the numbers of elderly patients admitted to hospital, with 
far-reaching socio-economic consequences. It is estimated that by 2050 the number 
of femoral fractures in the world will reach 63 million, and 60% of them will be in 
individuals older than 80 1. Current figures for mortality of elderly patients with femoral 
fractures are around 10% at one month 2 and 20-30% one year from the fracture 3.
Fractures of the proximal femur can be classified under two main headings, according 
to the anatomical region involved: medial or intracapsular, and lateral or extracapsular, 
with differences in their treatment, prognosis and complications. The classification as 
intra- or extracapsular is based not only on the site of the lesion, but also its important 
vascular and biomechanical implications.
Treatment of medial and lateral fractures of the neck of the femur may be needed 
because of: 
• failure of osteosynthesis (aseptic necrosis, pseudoarthrosis, mobilisation of the 

synthesis material, post-treatment fractures); 
• failure of the prosthetic implant (acetabular wear, dislocation, aseptic 

detachment, infection);
• minor complications (nerve deficit, infection of the surgical wound, deep 

venous thrombosis, bed sores, leg length discrepancy, post-surgical hematoma).

Outcomes of medial fractures of the neck of the femur

Failure of osteosynthesis with cannulated screws
Osteosynthesis of fractures of the proximal femur with cannulated screws is indicated 
for types  I and II fractures according to Garden’s classification. This is a relatively 
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simple mini-invasive procedure that shortens surgical times and 
preserves the joint, ensuring torsional stability to stress shielding 
and bending 4. For correct synthesis, the screws must be positioned 
parallel, at the periphery of the neck, in order to permit the fracture 
to slide and engage secondarily. The threads of the screws must go 
right down into the fragment of the head, beyond the edge of the 
fracture. The literature does not agree on how many screws are 
needed for osteosynthesis, but most authors opt for three, placed 
parallel, 1 cm from the joint cartilage of the femoral head.
Compared to other synthesis materials, cannulated screws 
require the patient to wait longer before putting weight on the 
hip, even only partially, and they can alter the biomechanics of 
the abductor muscles of the hip (horizontal shortening).
The proximal femoral vascularisation, and particularly at 
the head, consists of a terminal circle depending mostly on 
perforating arterial branches, tributaries of the lateral and medial 
circumflex femoral arteries. Treatment of medial fractures with 
cannulated screws may therefore lead to avascular necrosis, 
delayed consolidation and/or pseudoarthrosis.
Avascular necrosis interruption of the arteries, closely 
depending on the degree of displacement of the fracture, and the 
increase in intracapsular pressure; both can cause progressive 
resorption of subchondral bone with loss of the physiological 
sphericity of the femoral head (Fig. 1).
Pseudoarthrosis is a consequence of poor mechanical stability 
of the synthesis, and inadequate vascular supply. Clinically, it 
manifests as increasing pain in the hip and serial X-rays show initial 
lack of consolidation of the fracture, displacement, mobilization 
of the synthesis material and in some cases its breakage 5. 
Mobilization of the screws is related to poor quality of the 
bone and/or technical error in placement (Fig. 2); it calls for 

re-operation for total hip replacement. Screws coated with 
hydroxyapatite are now available, that ensure greater stability 
of the synthesis even in patients with poor-quality bone 6.
The incidence of complications is related to the use of cannulated 
screws, depending on the patient’s age. Fractures in young/adult 
subjects are generally due to high-energy trauma, and present 
displacement. Slobogean et al., in a meta-analysis in 2015, 
reported that in these age brackets, after osteosynthesis avascular 
necrosis was recorded in 14.3%, failure of synthesis in 9.7% 
and pseudoarthrosis in 9.3% 7. Medial fractures in the elderly 
– generally compound (Garden I or II) – may present 10-30% 
of avascular necrosis, 10-15% failure of synthesis, and 3-10% 
pseudoarthrosis 1,4. 

Failure of the prosthesis 
Various classification systems are available to define medial 
fractures of the femoral neck: AO, Garden, Pauwels. Garden’s 

Figure 1. Avascular necrosis after treatment with can-
nulated screws.

Figure 2. Abnormal synthesis with cannulated screws.
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classification permits the application of a functional diagnostic-
therapeutic algorithm associated with a good clinical outcome.
Selecting the treatment for medial fractures must, however, 
take account not only of the classification of the lesion, but 
also the patient’s age and any co-morbidities.
Total hip replacement is the preferred strategy for Garden 
grades III and IV medial fractures
The choice of hemiarthroplasty or total hip replacement must 
be based on analysis of various factors: the patient’s age, 
symptomatic coxarthrosis or rheumatoid arthritis, the patient’s 
level of activity and neurological status before the fracture. 
High functional demand should orient the decision towards 
total replacement..
Hemiarthroplasty involves shorter operating times, rapid 
functional recovery, and a low rate of dislocation 8. The rate of 
revision for complications related to this type of implant ranges 
from 4-14% 9. 
Acetabular wear or cotyloiditis is a complication of 
hemiarthroplasty arising with approximately 0-25% of hip 
implants. The patient complains of pain on walking, and X-rays 
show a narrowing of the articular interline, reaching erosion and 
protrusion of the acetabular fundus. Cotyloiditis generally calls 
for revision and total replacement, and some cases require bone 
grafts. In recent years much attention has focused on ‘double-
jointed’ implants, designed to reduce acetabular erosion and 
facilitate joint movement. However, these advantages are not 
borne out by the findings of various studies 10.
The incidence of periprosthetic hip fractures is constantly 
rising, with the growing numbers of hip replacements and the 
mean age of the population. The current figure is from 0.1-3.0% 
for first implants, and 6-10% for revisions 11. Risk factors are 
old age, female sex, osteoporosis, displacement of the implant, 
thinning of the femoral cortices, implantation of an anatomic 
stem, a cylindrical femur, and instability of the implant (Fig. 3). 
Joint instability is one complication of hemiarthroplasty and 
total replacement, and can depend on the patient or the surgical 
technique. Patient-related risk factors are cognitive decline, 
neurological dysfunction (spasticity, contraction), muscle 
disorders, skeletal deformity, and lack of movement on the 
patient’s part 4. Surgery-related risk factors include failure to 
restore the offset following erroneous osteotomy or the use of a 
short-necked prosthesis; reduction of the angle between the center 
of the cup and edge of the acetabulum, using too small cups, 
altering the orientation of the stem (antiversion, retroversion). 
Zhao et al., in a 2014 meta-analysis, reported a higher rate 
of revision and fewer dislocations for partial than total 
hip replacement 12. The incidence of dislocation arfter 
hemiarthroplasty ranges between 1.5 and 11% 13 with 
displacement of the implant in 0-9-1.5%. Dislocation of a 
prosthesis is not traumatic in about 80% of cases 13 and occurs 
mostly in the first three to five months after surgery. For total 
replacements the orientation of the cotyloid is important, as it 
is the factor most closely related to instability of the implant.

Periprosthetic infection is one of the most serious 
complications, and one of the hardest to treat in modern 
orthopedic practice. Its incidence is steadily rising, to between 
0.5-3.0% for first replacements, and 20-30% for revisions. 
Diagnosing hip replacement infections is complicated because 
presentation may be aspecific and vary widely, so it is hard to 
differentiate it from an inflammatory pathology.
The main microrganisms are Staphylococcus aureus and 
Staphylococcus epidermidis, which cause about 60% of the 
infections. These microorganisms form a biofilm on the surface 
of the prosthesis to boost resistance to the host defences and 
to antibiotics. Important risk factors include long surgical 
times, inadequate antibiotic prophylaxis, prolonged surgical 
drainage or bladder catheter, too many people in the operating 
room, current or long treatments with cortisone or immune 
suppressants, obesity, and long hospital stays.
Several algorithms are available to diagnose periprosthetic 
infection. One of the most widely used currently is that of 
the Musculoskeletal Infection Society, dated 2011 14. Their 
algorithm is based on minor and major criteria, and indicates a 
diagnosis of infection when one of the major criteria is met (two 
periprosthetic cultures positive for the same microoorganism, or 
a fistula communicating with the joint), and three of the minor 
ones (high ESR and CRP, increase in leukocytes in synovial 

Figure 3. Periprosthetic femur fracture.
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Figure 6. Screws coming out of the femoral head.

fluid, positive leukocyte esterase strip, high percentage of 
neutrophils in synovial fluid, only one positive periprosthetic 
culture, positive histology for periprosthetic tissue).
 The main changes introduced by the Consensus are abolition of 
the presence of purulent fluid in the joint, and the introduction 
of the leukocyte esterase strip. Recently there has been 
considerable interest in alpha-defensin, a highly sensitive and 
specific biomarker in synovial fluid 15.
The increasing presence of low-grade infection, not correctly 
diagnosed, suggests an explanation for the growing numbers of 
painful protheses that are are often hard to diagnose properly.

Outcomes of lateral fractures of the femoral 
neck

Failure of osteosynthesis with an intramedullary nail 
The treatment of lateral fractures of the proximal femur has 
undergone considerable changes in the last few decades. 
From the 1960s, the screw-plate approach was considered the 
gold standard 16-18 but more recently, however, in view of the 
doubtful outcomes of the synthesis material in cases of unstable 
fractures, intramedullary implants are becoming increasingly 
widespread 19-21. Treatments with plate and nail have lost ground. 
Some recent studies report statistics indicating about 90% use 
of nails for intertrochanteric fractures 22,23. Intramedullary nails 
offer a low-invasive treatment that ensures stable synthesis and 
permits immediate weight-bearing and speedy recovery. 
With the patient supine the fracture is usually reduced closed, on 
a traction bed. The good outcome of treatment of lateral fractures 
depends on mechanically stable osteosynthesis, based on careful 
planning and the correct use of implants and instruments.
Cut-out is the most common cause of failed osteosynthesis 
of proximal femoral fractures treated with nails 24; there 
is progressive osteolysis of the cancellous, and then of the 
cortical bone, causing the cephalic synthesis medium to slide 
at the joint rim (Fig.  4). Cut-out appears to involve various 
factors, particularly the length of the cephalic screw (Tip-
Apex Distance, TAD theory), the parallelism of the screws at 
the two corticals of the neck in the antero-posterior projection, 
the instability of the fracture and its non-anatomic reduction. 
Baumgartner 25 found TAD was the most reliable factor for 
predicting cut-out. The TAD is the sum of the distance from 
the tip of the screw to the center of the femoral head, in both 
radiographic projections. TAD greater than 25  mm seems 
associated with a high incidence of cut-out. 
]The Z-effect, caused by the cervico-cephalic screws sliding 
inversely on each other, is seen with the combination screw 
and nail  because of wrong load distribution on the proximal 
blocking system (Figs. 5-6).
Pseudoarthrosis of the proximal femur is the cause of 7-20% 
of failures after intramedullary nailing; it is generally the result 
of lack or incomplete reduction of the fracture, with diastasis 
of fragments or comminution of the medial cortical wall. 

Conclusions

The growing practice in hospitals to treat fractures of the neck of 

the femur within 48 hours in patients over 65 has reduced mortality 

rates in recent years and achieved worthwhile social and economic 

Figure 4. Migration of a cephalic screw.
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gains. The prevention of pre- and post-operative complications 
of the fracture calls for a multidisciplinary approach involving 
orthopedic, geriatric and anesthesia specialists, to take account of 
the patient’s numerous general problems and the type of fracture.
A fundamental step is to draw up promptly an overall picture 
of the patient, correcting any nutritional deficits or electrolyte 
imbalance to ensure the individuali is stable before surgery. The 
fracture can then be treated within 48 hours, selecting the most 
appropriate synthesis material and prosthesis, and employing 
a speedy, scrupulous surgical technique, respecting all tissues.
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