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Abstract
Nowadays, fracture surgery represents a big part of the 
orthopedic surgeon workload, and usually has associ-
ated major clinical and social cost implications. These 
fractures have several complications. Some of these 
are medical, and other related to the surgical treatment 
itself. Medical complications may affect around 20% of 
patients with hip fracture. Cognitive and neurological 
alterations, cardiopulmonary affections (alone or com-
bined), venous thromboembolism, gastrointestinal tract 
bleeding, urinary tract complications, perioperative ane-
mia, electrolytic and metabolic disorders, and pressure 
scars are the most important medical complications af-
ter hip surgery in terms of frequency, increase of length 
of stay and perioperative mortality. Complications aris-
ing from hip fracture surgery are fairly common, and 
vary depending on whether the fracture is intracapsular 
or extracapsular. The main problems in intracapsular 
fractures are biological: vascularization of the femoral 
head, and lack of periosteum -a major contributor to 
fracture healing- in the femoral neck. In extracapsular 

fractures, by contrast, the problem is mechanical, and 
relates to load-bearing. Early surgical fixation, the role 
of anti-thromboembolic and anti-infective prophylaxis, 
good pain control at the perioperative, detection and 
management of delirium, correct urinary tract manage-
ment, avoidance of malnutrition, vitamin D supplemen-
tation, osteoporosis treatment and advancement of 
early mobilization to improve functional recovery and 
falls prevention are basic recommendations for an opti-
mal maintenance of hip fractured patients.
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Core tip: Over 90% of hip fracture patients are older 
than 65-year-old and have preexisting medical comor-
bidities. Both factors have an important influence in 
its prognosis and treatment. Even with optimal care, 
elderly trauma patients suffer a higher morbidity and 
mortality rate when compared with the general popula-
tion, and often demand for expensive hospital after-
care. Because of that, surgical treatment of hip fracture 
in these patients has exceptional clinical challenges, 
and needs strategies to optimize patient care. Acute 
orthogeriatric units, with medical co-management of 
these patients, offer the best chance for a successful 
outcome.
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of  the orthopedic surgeon activity, and normally has 
associated major clinical and social cost implications[1]. 
Though hip fracture incidence has declined in many 
countries during the last decade, it still represents around 
1/4 of  the geriatric fractures that require hospital admis-
sion, and in spite of  the enhancements in both surgical 
and medical services, its morbidity and mortality remains 
elevated[2]. Over 90% of  hip fracture patients are older 
than 65 years old and have preexisting medical comor-
bidities. Both factors have an important influence in its 
prognosis and treatment[3]. Even with optimal care, elder-
ly trauma patients suffer a higher morbidity and mortality 
rate when compared with the general population, and of-
ten demand for expensive hospital aftercare. Because of  
that, surgical treatment of  hip fracture in these patients 
has exceptional clinical challenges, and needs strategies to 
optimize patient care. Acute orthogeriatric units, with a 
medical co-management of  these patients, offer the best 
chance for a successful outcome[4-6], with some studies 
demonstrating a decrease in postoperative complications 
and mortality[7-9]. Early surgical fixation, the role of  anti-
thromboembolic and anti-infective prophylaxis, good 

pain control at the perioperative, detection and manage-
ment of  delirium, correct urinary tract management, 
avoidance of  malnutrition, vitamin D supplementation, 
osteoporosis treatment and promotion of  early mobiliza-
tion to improve functional recovery and falls prevention 
are basic recommendations for an optimal care of  hip 
fractured patients.

Medical complications of hip fractures
Though a retrospective cohort study has reported that 
most patients have no medical problems after hip fracture 
repair[10], postoperative complications of  this procedure 
are still relevant, and may affect around 20% of  patients 
with hip fracture[11]. Cognitive and neurological altera-
tions, cardiopulmonary affections (alone or combined), 
venous thromboembolism, gastrointestinal tract bleeding, 
urinary tract complications, perioperative anemia, electro-
lytic and metabolic disorders, and pressure scars are the 
most important medical complications after hip surgery 
in terms of  frequency, increase of  length of  stay and 
perioperative mortality[6,12] (Table 1).

The American Society of  Anesthesiologists (ASA) 
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  Medical complications Perioperative 
incidence

Intervention/recommendation1

  Cognitive and 
  neurological 

Cognitive alterations 10% Preventive interventions in high-risk patients
Postoperative delirium 13.5%-33% Preventive role of antipsychotics (haloperidol)

  Cardiac and vascular Arrhythmia Evaluation and care of patients with previous heart affectation
Heart failure/Myocardial ischemia 35%-42% Restoration of fluid status to euvolemic. Beta-blockers if necessary

DVT/PE 27%/1.4%-7.5% Thromboembolism prophylaxis
Early mobilization

  Pulmonary PPCs (exacerbation of chronic lung 
disease, atelectasis, respiratory failure, 

PE, ARDS)

4% Evaluation and care of patients with previous lung disease
Adequate postoperative fluid balance and pain control

Hospital-acquired pneumonia 7% Thromboembolism prophylaxis
Timely diagnosis, adequate antibiotic treatment and accurate monitoring

  Gastrointestinal PGICs (dyspepsia, abdominal 
distension, reflexes ileum and 

constipation)

5% Adequate postoperative fluid, diet, pain and medication management

Gastrointestinal postoperative stress 
ulcer/ gastrointestinal bleeding

1.9% Gastrointestinal bleeding prevention with pump inhibitors

  Urinary tract Urinary retention
Urinary tract infections

12%-61% Urinary catheters should be taken out as soon as possible, preferably 
within 24 h after insertion

Timely diagnosis and adequate antibiotic treatment
Preventive identification of pre, peri or postoperative medical or surgical 

risk factors 
AKI (prerenal, renal or postrenal) 11% Timely diagnosis, adequate treatment and accurate monitoring

  Hematologic Anemia 24%-44% Preventive identification of pre, peri or postoperative medical or surgical 
risk factors 

Correct hemoglobin level to ≥ 10 g/dL before surgery
In anticoagulated patients, correct international normalized ratio to ≤ 1.5 

preoperatively
Timely diagnosis, adequate treatment and accurate monitoring

  Endocrino-metabolic Protein-caloric malnutrition 20%-70% Nutritional supplements in peroperative period
Diabetes 17% Maintain glucose levels between 100 and 180 mg/dL

Vitamin D insufficiency-deficiency Vitamin D supplementation
  Other Pressure scars 7%-9% Early surgery fixation (within 24-48 h in stable patients)

Alternating pressure mattresses, pressure-relieving beds and equipment, 
aggressive skin care and proper nutrition, prevention-focused nursing

Table 1  Medical complications after hip fracture surgery

DVT/PE: Deep vein thrombosis/pulmonary embolism; PPCs: Postoperative pulmonary complications; PGICs: Postoperative gastrointestinal complica-
tions; AKI: Acute kidney injuries. 1Each patient needs a preoperative functional assessment, joint orthopedic-geriatric care is of benefit, reducing inpatient 
complications, length of stay and mortality.



classification can be a useful risk-stratification system for 
aged patients who have a hip fracture. In a retrospective 
study, medical complications were more usual in patients 
in ASA class 3 and 4 (P ≤ 0.001) than those in ASA class 
2, having respectively 3.78 and 7.39 times greater prob-
ability of  suffering complications of  this type[13]. With a 
similar clinical usefulness, a recent prospective study has 
demonstrated that advanced age (OR = 1.09), poor Bar-
thel index (OR = 2.21) and low hemoglobin at admission 
(OR = 0.76) are factors associated with the development 
of  medical inpatient complications[12].

Cognitive and neurological complications
Cognitive complications appear in approximately 10% of  
patients after hip fracture surgery, being more common 
in elderly (> 65 years) than younger patients. Most of  
them suffer mild problems after surgery (inability to con-
centrate, write, read a book, etc.) but are able to overcome 
activities of  daily living[14].

The physiopathology of  postoperative cognitive 
problems has not been yet clearly elucidated. Probably, 
its responsible mechanisms are heterogeneous and multi-
factorial, and may be related to preoperative health status, 
level of  cognition (cognitive reserve), the neurotoxic ef-
fects of  anesthetic agents and perioperative events related 
to the surgery itself[15]. In this sense, the use of  acrylic 
cement for prosthetic implantation can cause an inflam-
matory response that may possibly be associated with the 
occurrence of  postoperative cognitive complications[16]. 
Upcoming research must be focused on actions to pre-
vent and treat postoperative cognitive complications in 
patients at high-risk[14].

Postoperative delirium in patients with hip fracture 
appears normally after surgery, and affects 13.5% to 33% 
of  these patients[17]. It has a variable presentation, and pa-
tients may reveal hyperactive, hypoactive, or mixed cogni-
tive and motor statuses. While hyperactive patients pres-
ent augmented psychomotor activity (pressured speech, 
irritability and uneasiness), hypoactive ones normally 
exhibit quiet appearance, carelessness, reduced mobility 
and trouble to answer simple questions about themselves 
and/or special-temporal orientation[18]. Hypoactive de-
lirium may be misdiagnosed as depression or fatigue[14]. 
Causes of  postoperative delirium are multifactorial and 
include advanced age, history of  cognitive impairment, 
history of  alcohol abuse, preoperative medication (es-
pecial attention to unrecognized benzodiazepine use), 
type of  anesthetic used during surgery, infection, urinary 
retention and fluid or electrolyte disturbance[15,19]. Post-
operative delirium amplifies the risk of  poorer outcomes, 
medical complications, mortality and institutionalization 
in patients with hip fracture[6], being necessary to estab-
lish early prevention and treatment interventions to re-
duce its incidence in high-risk patients.

Regional anesthesia (especially spinal anesthetic with 
very light sedation) probably reduces the incidence of  delir-
ium early after surgery[20]. Supplemental oxygen (3-4 L/min) 
continually till day 2 post-surgery, or while patient’s oxygen 
saturation is not ≥ 95% without oxygen, have proven to 

reduce delirium risk[21]. Because pain can contribute to 
delirium, an adequate postoperative analgesia minimizing 
the use of  sedative drugs and anticholinergic medica-
tions seems to decrease its risk. It is necessary to take in 
count that narcotics also produce sedation and may con-
tribute to its appearance. Though the preventive role of  
certain medications (antipsychotics, sedatives and cholin-
esterase inhibitors) has not been yet clearly elucidated[6], 
some studies have proven that low doses of  haloperidol 
are effective in delirium prevention in this patient popu-
lation.

Cardiac and vascular complications
A report of  the American College of  Cardiology and the 
American Heart Association (ACC/AHA 2007 Guide-
lines on Perioperative Cardiovascular Evaluation and 
Care for Noncardiac Surgery) estimates at less than 5% 
the risk of  cardiac complication in postoperative after 
orthopedic major surgeries, but the 1-year recorded mor-
tality exceeds 20% in patients with hip fracture[22].

The main reasons of  in-hospital cardiac related mor-
tality after hip fracture are heart failure and myocardial 
ischemia, which normally come out quick after fracture 
in patients with previous heart affectation[23]. The general 
incidence of  perioperative myocardial ischemia in aged 
patients suffering hip fracture surgery has been informed 
to be 35% to 42%[24]. Deep venous thrombosis (DVT) 
is one of  the principal causes of  perioperative morbidity 
and mortality. In lack of  thromboembolism prophylaxis, 
the prevalence of  venography-detected proximal DVT 
ascend to 27% of  patients[25]. The incidence of  fatal pul-
monary embolism oscillates between 1.4% to 7.5% of  
patients within 3 mo of  hip fracture surgery[25]. Throm-
boembolism prophylaxis reduces the rate of  DVT by 
approximately 60%[26]. Regional anesthesia significantly 
reduces as well these complications, probably in relation 
with its capability to generate peripheral vasodilatation 
and to maintaining venous blood flow in the lower ex-
tremities, as well as to promote a local inhibition of  plate-
let aggregation and stabilization of  endothelial cells[27].

Pulmonary complications
Postoperative pulmonary complications (PPCs) were 
defined as anomalies of  the lung resulting in an identifi-
able disease with adverse impact in the clinical course of  
the patient[28]. They are quite common (4% of  patients) 
and suppose an increase length of  stay, morbidity and 
mortality, in patients who had undergone hip fracture 
surgery. For those reasons, PPCs occurrence may predict 
long-term survival, particularly among patients older than 
70-year-old[28]. Clinical important PPCs after hip fracture 
surgery comprise exacerbation of  chronic lung disease, 
atelectasis, respiratory failure, pneumonia, pulmonary 
thromboembolism and acute respiratory distress syn-
drome[28].

A high number of  PPCs risk factors have been 
identified, such as disorders of  central nervous system, 
medication reducing alertness, treatment with dopamine 
antagonists, etc. Adequate postoperative fluid balance 
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If  an AKI occurs after hip fracture surgery, timely 
treatment and accurate monitoring are required, in order 
to minimize the risk of  permanent kidney damage[33].

Hematologic complications
The prevalence of  perioperative anemia in hip fractured 
patients ranges from 24% to 44%, being even higher if  
consider only the postoperative one (51% to 87%)[34].

Oscillation of  hemoglobin during a hip fracture hos-
pital stay can be attributed to several causes. Preoperative 
ones are normally related to the fracture itself, because 
blood loss from a hip fracture can be up to 500 mL[35], 
while intraoperative ones comprise fluid shifting and sig-
nificant blood loss during surgery. Postoperative anemia 
can happen from repeated phlebotomy or hemodilutional 
anemia[34].

Perioperative anemia has been consistently connected 
to adverse events in patients undergoing hip fracture 
surgery. It is related to other medical complications and 
increased hospitalization duration, rate of  readmission 
and death. Risk factors linked up with this bigger rate 
of  complications include age, inadequate pre-fracture 
functional level, cardiovascular or pulmonary diseases, 
low hemoglobin, fracture type, anesthetic type (neuraxial 
anesthesia and associated sympathetic blockade reduces 
intraoperative bleeding even under normotensive condi-
tions), length of  surgery, and the degree of  intraoperative 
bleeding[15]. Values of  hemoglobin concentration ≤ 10 
g/dL at admission are an independent predictor of  in-
creased mortality at 30 d in patients with hip fractures[36].

Endocrine-metabolic complications
Malnutrition, which is in general prevalent among the 
elderly population, is even more frequent among patients 
hospitalized for hip fracture, with rates ranging from 20% 
to 70%[6]. Malnutrition affects many organs and corporal 
systems, causing sarcopenia and impairing mental, car-
diac and immune function. Consecutively, patients with 
a protein-caloric malnutrition have higher medical and 
surgical complication rates (including pressure scars and 
perioperative infectious complications), lower functional 
capability and a higher mortality[6,37].

Lower values of  Body Mass Index and/or triceps 
skinfold, albumin, retinol binding protein and cholesterol 
are related to malnutrition and increase in a dependent 
way the risk of  mortality in institutionalized elderly pa-
tients[38]. Men with hip fractures have normally inferior 
nutritional status than women, which may be one of  the 
factors that explain their increased mortality[38]. Several 
studies have found a lower acute mortality in patients 
with hip fracture whom a nutritional supplement is ad-
ministered in the perioperative period[6]. 

Diabetes, either type 1 or 2, is frequent in patients 
with hip fracture. In fact, type 2 diabetics are 70% more 
likely to suffer this type of  fracture. Diabetes decompen-
sation is a quite common preoperative complication of  
patients that undergo hip fracture surgery, and is associ-
ated with both increased risk of  asymptomatic coronary 
heart disease and perioperative infection.

and pain control may help to diminish PPCs by enabling 
earlier ambulation and improving the patient’s ability to 
take deep breaths. Hospital-acquired pneumonia has a 
high incidence and an important clinical relevance in-
between PPCs, being currently the second most frequent 
nosocomial infection[6]. In addition to other PPCs risk 
factors, this entity is associated to immunosenescence, a 
change in the immune response associated with increased 
age, which causes higher rates of  infection and impaired 
wound healing[29]. Moreover, age-related changes of  the 
lung epithelium contribute to the higher susceptibility to 
chest infections, since fibrillation frequency and clearance 
of  the respiratory epithelium decrease with higher age[28]. 
If  a chest infection occurs after hip fracture surgery, 
timely diagnosis, treatment and accurate monitoring are 
required[21].

Gastrointestinal complications
Common postoperative gastrointestinal complications 
after hip fracture surgery include dyspepsia, abdominal 
distention, reflexes ileum and constipation[6]. Gastroin-
testinal postoperative stress ulcer and secondary bleeding 
are well documented as a medical complication after hip 
surgery[6], especially in patients with a history of  previ-
ous gastroduodenal ulcers. Prevention of  gastrointestinal 
bleeding with pump inhibitors, antacids, etc. is extremely 
important in this clinical situation, in order to minimize 
the morbidity and mortality associated with it.

Urinary tract complications
The most common postoperative urinary tract complica-
tions after hip surgery are urinary retention, urinary infec-
tions and acute kidney injuries[6].

Controlled trials have found that patients who had 
scheduled intermittent catheterization immediately after 
surgery or their catheter removed the morning after sur-
gery, had lower rates of  urinary retention[30]. For those 
reasons, urinary catheters should be removed as soon as 
possible, though the evidence is already limited[6].

Urinary tract infections are the leading cause of  noso-
comial infection and affect 12% to 61% of  all patients 
with hip fractures[31]. Urinary tract infections are consid-
ered an important delirium factor risk, and are respon-
sible to prolong the hospital stay for another 2.5 d and 
even a higher mortality rate[21]. Urinary catheters are the 
single most important risk related to this type of  postop-
erative infection. Therefore, indwelling catheters should 
be preferably removed within 24 h after insertion[32].

The incidence of  acute kidney injuries (AKI) among 
aging patients undergoing arthroplasty for femoral neck 
fractures ranges from 16% to 24.4%[33]. Postoperative 
AKI (prerenal, renal or postrenal acute failure) is often 
multifactorial and may be related to pre, peri or postoper-
ative medical or surgical factors (age, emergency surgery 
or longer preparation time, dehydration, malnutrition, 
nephrotoxic drug use, including NSAID, type of  surgi-
cal procedure, chronic obstructive pulmonary disease, 
congestive heart disease, peripheral vascular occlusive 
disease, chronic kidney disease, etc.)[33].

Carpintero P et al . Complications of hip fractures
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Other complications
Pressure scars result from an imbalance between extrin-
sic mechanical forces acting on skin and soft tissue, and 
the intrinsic susceptibility to tissue to collapse. Acute hip 
fractures are their most frequent causes. Close to 35% of  
decubitus ulcers occur at the conclusion of  the first week 
of  hospitalization.

Risk factors of  pressure scars include age, malnutri-
tion, history of  smoking and systemic illnesses[34]. The 
use of  foam or alternating pressure mattresses, special 
beds and equipment to relieve pressure, aggressive skin 
care, nursing focused on prevention, and good nutrition 
help prevent the evolution to ulceration[34].

Per and postoperative mortality
Hip fracture has an overall 1 year mortality rate that var-
ies from 14% to 36% among patients aged 65 or above, 
being higher among men and women, especially after 5 to 
10 years after fracture[15,39], and in addition, the survivors 
have a shorter life expectancy[34]. Mortality is significantly 
influenced by preoperative cognitive state, medical co-
morbidities and mobility. Dementia, chronic obstructive 
pulmonary disease, chest infection, heart failure, anemia, 
abnormal sodium (low or raised), elevated urea, elevated 
creatinine and malignancy, have all been described as risk 
factors for increased mortality in the months following 
a hip fracture. Patients with an acute heart failure or a 
postoperative chest infection had a high 30-d mortality 
of  65% and 43%, respectively[6]. However, postoperative 
complications increase short and long-term mortality[3].

From the anesthetic and surgical point of  view, pa-
tients with a high ASA score and patients treated non-
operatively have a higher mortality rate[40]. Patients oper-
ated within 48 h appear to have a better outcome than 
those with a delayed surgical intervention. However, in 
medically unstable patients, a delay of  surgery does not 
result in a statistically significant difference in mortality 
compared to patients treated surgically[15].

The Nottingham Hip Fracture Score has been validat-
ed as a useful tool to predict hip fracture mortality at 30 d. 
Independent predictors of  mortality in patients with hip 
fracture included masculine sex, age > 86-year-old, two 
or more comorbidities, anemia, and a mini mental test 
score ≤ 6 of  10[36].

Clinical and surgical decision making may be person-
alized to each patient according to an accurate mortality 
risk assessment[13]. Complication and mortality scoring 
systems may allow a better informed discussion between 
doctors and patients.

Anesthetic complications of hip fractures
The incidence of  anesthetic complications during hip 
fracture surgery is influenced not only by the anesthetic 
technique used, but also by patient comorbidities, the 
delay between admission and operation, and the surgical 
technique employed.

A number of  meta-analyses report that an operative 
delay of  over 48 h leads to increased morbidity (e.g., pres-
sure scars, pneumonia, thromboembolic phenomena) and 

even to increased mortality[41-43].
The most frequently-encountered anesthetic compli-

cation is arterial hypotension, defined as a preoperative 
drop in mean arterial blood pressure of  more than 30%, 
or a presurgical pressure reading of  60-70 mmHg[44]. 
Arterial hypotension has been reported in 15%-33% of  
patients during the first 20 min after spinal anesthesia in-
duction. This form of  anesthesia prompts a sympathetic 
nervous system block, leading to decreased venous return 
and thus to impaired peripheral vascular resistance. But 
hypotension may arise independently of  the anesthetic 
technique used: patients are often hypovolemic due to a 
fracture-induced loss in blood volume, to the ingestion 
of  diuretics, or to inappropriate fluid intake resulting 
from immobility, dementia or other causes. All these fac-
tors can enhance the hypotensive effect of  anesthetics.

Around 25% of  hip fracture patients display at least 
one episode of  cognitive dysfunction during hospital-
ization[42]. A systematic review published by Cochrane 
in 2004 suggests that the use of  spinal anesthesia may 
reduce the incidence of  postoperative confusion. Since 
spinal anesthesia is also associated with a lower incidence 
of  deep venous thrombosis, recent meta-analyses recom-
mend this as the technique of  choice for hip fracture 
repair, as long as it is not contraindicated[42,43].

Another complication which, though much less com-
mon, may prove fatal, is the use of  bone cement, which 
can give rise to the so-called bone cement implantation 
syndrome (BCIS)[42,45]. Clinical features of  this poorly-un-
derstood syndrome include hypoxia, hypotension, cardiac 
arrhythmias, lung hypertension, and a decline in cardiac 
output. The cardiopulmonary complications of  BCIS can 
be reduced through modern cementing techniques, ap-
propriate anesthesia interventions, and adequate patient 
preparation, as well as by avoiding the use of  cement al-
together.

In short, it is impossible to apply a single protocol 
for hip fracture repair, valid for all patients. The protocol 
has to be adjusted to reflect patient comorbidities, with 
a view to minimizing complications. It would seem to be 
generally accepted, nonetheless, that hip fracture surgery 
should be performed within 48 h of  the patient’s admis-
sion to hospital, and that the patient should be provided 
with an appropriate analgesic, bearing in mind that in 
most cases the best analgesic is surgical treatment[42].

Surgical complications of hip fractures
Complications arising from hip fracture surgery are fairly 
common, and vary depending on whether the fracture is 
intracapsular or extracapsular. The main problems in in-
tracapsular fractures are biological: vascularization of  the 
femoral head, and lack of  periosteum -a major contribu-
tor to fracture healing- in the femoral neck. In extracap-
sular fractures, by contrast, the problem is mechanical, 
and relates to load-bearing.

Though age, comorbidities, ASA classification and 
delay in surgery are correlated with both medical and 
surgical postoperative complications and a significantly 
prolonged hospital stay, there is not a well-designed study 
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The results indicate significantly (P < 0.001) lower com-
plication and reoperation rates in patients undergoing 
arthroplasty[47,48]. A number of  authors therefore recom-
mend arthroplasty for the treatment of  all intra-articular 
fractures in elderly patients. However, arthroplasty to 
treat the femoral neck fracture is associated with a num-
ber of  complications. Dislocation (Figure 3) is most 
commonly seen in total hip arthroplasty. Acetabular ero-
sion often occurs in active patients undergoing hemiar-
throplasty (Figure 4); to avoid this complication, many 
experts recommend total arthroplasty in these patients[51]. 
Thigh pain is more frequently reported in uncemented 
arthroplasty[52]. Moreover, though uncemented arthro-
plasty may result in higher hip scores, it appears to carry 
an unacceptably high risk of  later femoral fractures[53] 
(Figure 5).

Extracapsular fractures
A number of  postoperative complications have been re-
ported following surgery for extracapsular fractures. The 
three most common are screw cut-out, femur fracture 
and implant failure.

Screw cut-out (Figure 6) occurs in between 1.1% and 
6.3% of  patients treated for an extracapsular fracture, 
and accounts for 85% of  fixation failures[54]. The main 
causes of  cut-out are fracture instability[55], and especially, 
the incorrect placement of  the lag screw. The greatest 
predictor for the appearance of  cut-out is the distance 

that demonstrates a relation between precisely medical 
complications with particularly surgical ones. Neverthe-
less malnutrition and diabetes seem to be clearly related 
to deep infections. Despite the fact that osteoporosis and 
poor bone quality are related to some surgical complica-
tions, the most frequent concomitant osteoporotic frac-
tures (radial and humeral fractures) seem not influence in 
length of  hospitalization, in-hospital mortality, complica-
tion rate, and function[46].

Intracapsular fractures
Two major complications may arise following treatment 
of  an intracapsular fracture by osteosynthesis: non-
unions and avascular necrosis.

Factors influencing the appearance of  non-unions 
include patient age, degree of  displacement, fracture line, 
degree of  comminution and quality of  reduction; non-
unions are reported in between 10% and 45% of  patients 
undergoing osteosynthesis[47] (Figure 1).

Avascular necrosis of  the femoral head occurs in 
9%-18% of  patients, between two and eight years post-
fracture; risk factors include the degree of  fracture dis-
placement, patient age and delay in surgical treatment[48-50] 

(Figure 2).
In view of  the high complication rates recorded 

among patients undergoing osteosynthesis, often leading 
to repeat surgery, several works have compared arthro-
plasty with osteosynthesis to treat intracapsular fractures. 

Figure 1  Intracapsular fracture. Non-union.

Figure 2  Femoral head necrosis.

Figure 3  Total hip arthroplasty. Dislocation.

Figure 4  Acetabular erosion.
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from the screw tip to the subchondral bone. Baumgaert-
ner et al[56], have demonstrated the importance of  screw 
placement and tip-apex distance (TAD) (Figure 7): when 
TAD was greater than 35 mm, the cut-out rate was 30%, 
while when TAD exceeded 45 mm, the cut-out rate rose 
to 60%. The best results have been reported with a TAD 
of  less than 5 mm[49]. Equally important is the positioning 
of  the lag screw in the femoral head, the ideal position 
being center-center; any other position of  the screw tip 
leads to a higher cut-out rate, which a reportedly rise to 
58%[49]. To avoid serious implant failure due to screw cut-
out is largerly conditioned by the ability of  the surgeon 

Figure 5  Uncemented hip arthroplasty. Femoral fracture.

Figure 6  Cut-out.
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Figure 7  Tip-apex distance.

Figure 8  Femoral fracture in intramedullary nail.

Figure 9  Different implant failures.
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patients at high-risk and to prevent unnecessary delays. 
Orthogeriatric units, with a medical co-management of  
these patients, offer the best chance for a successful out-
come, reducing length of  stay, in-patient problems and 
mortality, allowing the patient to recover his previous am-
bulatory state.

Further research is necessary to evaluate those inter-
ventions and recommendations that improve medical 
management of  aged patients with hip fractures, in order 
to achieve a reduction in morbidity and mortality in these 
at risk population.
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