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Background 

A 19-year-old woman came to our clinic with a femoral 
neck fracture (Figure 1). What is your stepwise approach to 
choose the appropriate treatment, i.e., internal fixation or 
arthroplasty?  

 

 
Figure 1. A 19-year-old woman with right femoral neck fracture; pelvic 
anteroposterior (AP) x-ray (A), computed tomography (CT) scan (B) 

 
Hip fracture is considered a global public health issue, 

as nearly 1.5 million hip fractures occur worldwide 
annually. It is anticipated that 3.9 million hip fractures 
will occur worldwide in 2050 per year, more than 700,000 
of which will be in the United States (US). Hip fractures in 
the elderly are associated with diminished mobility, 
conspicuous loss of independence, increased morbidity, 
and mortality (1). Therefore, hip fractures are a public 
health concern, particularly with the aging population, 
and must be surveyed and treated accurately. 

Due to its unique retrograde blood supply, the rates of 
nonunion and necrosis of femoral head following femoral 
neck fracture are higher than the general population 
(approximately 4.2% and 33.0%, respectively) (2).  

Since 1930, when Smith Petersen et al. invented their 
method for the fixation of femoral neck fractures, the 
surgical treatment method has improved remarkably, and 
the rates of nonunion and femoral head necrosis have 
declined (3). However, no consensus has been reached 

regarding the ideal treatment (1). Currently, the choice of 
treatment for femoral neck fractures is as follows: in a 
non-displaced fracture, internal fixation is recommended. 
In a displaced fracture, if the patient is younger than 65 
years old with good bone quality, internal fixation is 
recommended. In patients older than 65 years, the 
recommended treatment is total hip arthroplasty (THA) 
and hemiarthroplasty (HA) in active and inactive patients, 
respectively (4).  

Two problems might occur with this treatment 
concept. First, it is too generalized, with no 
standardization as a reference. The clinical decision on 
choosing surgical methods should be based on patient- 
and surgeon-related factors (5).  

Second, it struggles to meet with clinical practice in 
some conditions. HA is more applicable than internal 
fixation for a large proportion of inactive patients with 
non-displaced femoral neck fractures due to the low bone 
density and serious medical conditions. Over the last few 
years, it has been understood that the type and 
displacement of the fracture, the patient’s age, mobility, 
medical comorbidities, cognition, and many other factors 
must be taken into account when choosing surgical 
methods for femoral neck fractures (5). 

In this study, we briefly describe the best criteria in 
choosing the best surgical method for a femoral neck 
fracture and discuss their advantages and disadvantages.  
When Should the Orthopedic Surgeons Choose Internal 
Fixation? 

The main goal of internal fixation is to decrease the 
risk of displacement for non-displaced fractures and to 
maintain fracture reduction for displaced fractures that 
have been reduced operatively (6).  

The reduction can be gained either by closed (under 
fluoroscopy) or open maneuver. Several devices and more 
than a hundred types of fixation exist (7). The most 
common complications after internal fixation are as 
follows: nonunion (10%), avascular necrosis (AVN) (14%), 
femoral neck shortening (10-32 percent), and reoperation 
(20%). Nonunion is due to the displacement secondary to 
implant failure or, less frequently, failure of the fracture to 
consolidate with an intact implant (8).  

Moreover, one of the most important reasons for 
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nonunion is suboptimal reduction of the femoral neck 
fracture (9).  

AVN occurs when the vascular supply of the femoral 
head is destroyed by a displaced bone fragment or by the 
implant itself. Various implants have been used for 
internal fixation of the fracture (10).  

The most used implants include cancellous screw and 
sliding hip screw (SHS), both of which allow for sliding of 
the fracture fragments along the femoral neck axis. 
Consistent with the “strain theory”, the sliding must lead to 
a biologic motion of fracture for healing. A fixed-angle blade 
and valgus osteotomy are other options that must be used 
in special conditions such as a highly vertical fracture with 
Pauwels type III. Pauwels classification is based on the 
verticality of shear angle of femoral neck fractures, that is, 
an angle up to 30° is defined as type I, between 30° and 50° 
as type II, and 50° and more as type III (11).  

The choice of internal fixation to treat a femoral neck 
fracture depends on many factors, such as the patient’s 
age, the angle of the fracture line with the horizontal line, 
bone quality, and the surgeon’s experience (12).  

Bhandari et al. showed that closed reduction and 
internal fixation (CRIF) was preferable to arthroplasty in 
patients with displaced femoral neck fractures who were 
under 60 years old. In another study in 2003, they showed 
that arthroplasty in patients older than 60 years had 
better outcomes than CRIF in terms of the postoperative 
function and revision rate (10).  

Other studies demonstrated that CRIF in ages over 70 
years had the worst outcomes regarding the complication 
and reoperation rates, compared with arthroplasty. 
Keating et al. showed that internal fixation was not 
preferred to arthroplasty in patients over 70 years old (13). 
Leonard et al. found that internal fixation had more 
complications than arthroplasty in patients over 70 years 
old (14). They showed that patients older than 70 years had 
more pain and reoperation rate after internal fixation 
compared to arthroplasty (12). 
Authors’ Preferred Approach to the Treatment of Femoral 
Neck Fractures 

In our institute, we choose internal fixation as below: 
1. Internal fixation for non-displaced femoral neck 

fractures 
2. Internal fixation for displaced femoral neck fractures 

in: 
a. Patients under 40 years old 
b. Patients between 40-60 years old with a good bone 

quality and no comorbidities 
According to above criteria, we can decide which 

treatment to choose in most of the femoral neck fractures, 
but in some conditions such as rheumatoid arthritis (RA), 
end-stage renal disease (ESRD), menopause, or 
neuromuscular diseases, decision-making is controversial 
due to low bone quality and other comorbidities. To solve 
this problem, we recommend the below criteria to choose 
between internal fixation and arthroplasty in these 
circumstances. Based on the study by Liu et al., five major 
factors, including patient’s age, fracture type, bone 
mineral density, activities of daily living, and medical 
comorbidities were selected as the quantitative score 
system (QSS) table (Table 1).  

Each component has many subtypes, and each subtype 
has its unique score. If the score is 11 or less, CRIF should be 
chosen, and if the score is 12 or higher, arthroplasty is 
indicated. The use of this table may solve the controversies 
over the treatment of femoral neck fractures (15). 

 

Table 1. Quantitative score system (QSS) for the surgical decision on adult 
femoral neck fractures 

Component score  
Age (year)  

20-60 0 
61-65 1 
66-70 2 
71-75 3 
76-80 4 
> 80 5 

Fracture type  
Non-displaced (Garden I, II) 0 
Displaced (Garden III, IV) 5 

Activities of daily living  
Outdoor  

Completely normal; can participate in vigorous activities such 
as swimming 

0 

Able to participate in physical activity in general; can be up and 
down 6 floors independently 

1 

Mild imitation of general physical activity; can be up and down 
3 floors independently 

2 

Indoor  
Able to perform usual self-care 3 
Able to perform little usual self-care; confined to a wheelchair 4 
Bedridden and limited in ability to perform usual self-care 5 
Bone mineral density (Singh index)  

Normal  
All trabecular groups are visible on the radiographic image 0 
Principal tensile trabecule or trabeculae are accentuated 1 
Principal tensile trabecule or trabeculae are reduced (markedly) 
but can still be traced 

2 

Osteoporosis  
There is a break in the continuity of the bone tensile 3 
Principal compressive trabeculae are seen prominently 4 
Principal compressive trabeculae are reduced in number 5 

Medical comorbidities (modified ASA score)  
Normally healthy patient 0 
Patient with mild systemic disease 1 
Patient with severe systemic disease that limits activity but is 
not incapacitating 

3 

Patient with an incapacitating systemic disease that is a 
constant threat to life 

5 

ASA: American Society of Anesthesiologists 

 
According to this protocol, the recommended 

treatment for a patient would be internal fixation if it is a 
displaced fracture in a patient under 40 years old without 
comorbidities. The postoperative radiograph is seen in 
figure 2. 
 

 
Figure 2. The postoperative radiograph of our patient showing closed reduction 
and internal fixation (CRIF) by three cannulated screws 

 
When Should the Orthopedic Surgeons Choose 
Arthroplasty? 

When the patient is not appropriate for internal 
fixation, the surgeon must select one of the possible 
arthroplasty methods to avoid the complications: 
1. THA 
2. HA [bipolar HA (BH) or unipolar HA (UH)] 
We choose arthroplasty in these conditions: 
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1. Displaced femoral neck fracture in patients older 
than 60 years 

2. Displaced femoral neck fracture in patients 
between 40-60 years if there are osteoporosis or 
other comorbidity conditions 

3. Non-displaced or displaced femoral neck fracture if 
they have a QSS score of more than 11 

Which Patients Are Candidates for HA? 
Treatment of femoral neck fracture can be successfully 

achieved through a HA that leaves the acetabular side 
intact. It is used in the following circumstances: elderly 
patients over 80 years, life expectancy less than four years, 
low mobility capacity, compromised cognition, need for 
more support, hemiplegia, being underweight, and being 
on hemodialysis. It is because the large diameter of the 
head, which is used in these conditions, protects the 
patient from further dislocation, and the operation time is 
shorter than internal fixation (16, 17). It is noticeable that 
choosing HA for the treatment of femoral neck fracture is 
a last resort. In other words, the treatment of choice in a 
patient, who is not a candidate for internal fixation, is THA 
unless they have the criteria mentioned above (6, 18). 
What Are the Common Complications Following HA? 
1. Major complications include periprosthetic fracture 

(2%), aseptic loosening, dislocation (4%), nine-year 
mortality (78%), unexplained pain, deep infection, 
protrusion, and acetabular wear (7). It should be noted 
that acetabular wear progresses 0.7 mm per year, and 
15% to 67% of the HAs ultimately fall into this 
complication (18). 

2. Minor complications include persistent hip pain and 
poor mobility (18). 
The most important factor contributing to the 

complications after HA is the American Society of 
Anesthesiologists (ASA) score. It is a subjective grading 
system (I-V) of the preoperative physical health of the 
patients from a completely healthy fit (I) to a moribund 
patient not expected to survive without surgery (V) (19). 
Thus, in patients with a high ASA score, more 
complications are to be waited (7, 18). The risk of 
complications can be reduced potentially by improving 
postoperative care and the rehabilitation of patients. More 
systematic training of the surgeons in HA could further 
reduce the complication rate. The hospital stay duration 
showed no difference between THA and HA (6). The below 
algorithm provides a simplified approach to the use of HA 
in treating femoral neck fractures (Figure 3).  

 

 
Figure 3. A simplified algorithm on when to choose hemiarthroplasty 
(HA) in the treatment of femoral neck fractures 

If the patient has diminished cognition, HA is 
indicated. Otherwise, we consider the life expectancy and 
ambulation of the patient. If he is ambulatory and has a 
life expectancy more than four years (20), THA is indicated. 
Otherwise, HA will be our choice. 

Figure 4 shows a case of femoral neck fracture in a 65-
year-old man with severe osteoporosis and ESRD who 
came to our clinic. As the fracture was displaced and the 
patient was over 60 years old, the treatment of choice 
would be arthroplasty according to the criteria mentioned 
above. Due to the presence of comorbidities, we 
performed cemented HA. 
 

 
Figure 4. Preoperative (A) and postoperative (B) radiographs of a 65-year-old  
patient with right femoral neck fracture who had end-stage renal disease 
(ESRD) and severe osteoporosis 

 
Which Prosthesis is Better in HA, BH or UH? 

There are three recent meta-analyses and one cohort 
study that compare these two types of prosthesis. A 
unipolar prosthesis consists of a single endoprosthetic 
head, whereas a bipolar prosthesis has both a bipolar 
endoprosthetic head and an internal metal bearing. The 
most important disadvantage of UH is the enhanced rate 
of acetabular wear associated with it in the short-term 
follow-up (less than one year). Theoretically, BH has three 
advantages due to a mobile bearing concept: 1) lower rate 
of acetabular wear, 2) increased hip range of motion 
(ROM) and improved Harris Hip score (HHS), and 3) lower 
rate of dislocation (21, 22). It is essential to know that the 
function of a bipolar prosthesis changes to unipolar 
function after approximately one year (12).  

However, despite the enhanced rate of acetabular wear 
following UH, no significant difference was found between 
these two prostheses in terms of the surgical and 
functional outcomes, complications, and acetabular wear 
in the long-term (up to four years) (23). Furthermore, the 
bipolar prosthesis is more expensive (7). Thus, these two 
types of prostheses are equal according to recent data and 
more studies with longer follow-up durations are perhaps 
needed for better decision-making. 
Cemented or Cementless HA, Which One is Better? 

Supporting literature can be found in favor of both 
methods. Each method has unique advantages and 
disadvantages. In theory, cementing is associated with a 
better fixation, less postoperative thigh pain, and lower 
revision rate, but the most important issues associated 
with its use are cardiopulmonary fat embolism, cement 
hypersensitivity reaction, and difficult revision procedure. 
The uncemented technique has the advantages of shorter 
operative time, less pressurization, less fat embolism, and 
cheaper and easier revision procedure (7). 

Cognitively intact 

No Yes 

Ambulator and high 
life expectancy 

No Yes 

Total hip arthroplasty 
(THA) 

Hemiarthroplasty (HA) 
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According to three large meta-analysis studies and 
National Institute for Health and Care Excellence (NICE) 
guidelines, we can conclude that cemented HA would 
appear to be superior in general (24-27). It is because 
although the uncemented technique confers a shorter 
operative time, cementing has the advantages of a lower 
rate of femoral fracture, less postoperative thigh pain, and 
better mobility. Moreover, there is no difference between 
the two methods in terms of blood loss, complications, 
and mortality rates (7). However, we noted that all of the 
studies suffer from lack of standardization in stems, small 
group of patients, and selection bias (4). In our institute, 
we choose cemented technique in case of a(n): 
1. Dorr type C classification  
2. Mismatch between the proximal and distal segments 
3. Osteoporosis fracture 
Which Approach Is Preferred for HA? 

There are three possible surgical approaches for HA: 
4. Lateral approach (LA) 
5. Direct anterior approach (DAA) 
6. Posterior approach (PA) 

Each approach has a unique technique, advantages, 
and disadvantages. Two large meta-analytic studies 
compared the outcomes of HA between different 
approaches. According to their results, PA is associated 
with a higher rate of dislocation and reoperation than LA 
and anterior approach (AA). Nevertheless, there is no 
difference between AA and LA concerning the rate of 
dislocation and reoperation (28, 29). Based on available 
data, none of these approaches could be recommended as 
a preferred approach and more comparative studies are 
required for better decision-making. 
Which Patients Should Undergo THA? 

Numerous studies have shown that functional 
outcomes, walking distance, and pain scores are better in 
patients treated by THA. THA is more cost-effective than HA 
in the long term, thanks to its low revision rate. However, 
it has some disadvantages, such as longer operative time, 
more blood loss, and is more technically demanding.  

THA is a better choice than HA in many respects (7). 
THA is associated with a lower rate of acetabular erosion 
and reoperation after four years. It is preferred in cases of a 
neglected femoral neck fracture. HHS has also been found 
to be higher in those undergoing THA compared to those 
undergoing HA (6, 7, 18). 

Regarding the complications, there is a higher 
dislocation risk following THA compared to HA, but there 
is no difference between both techniques in terms of 
postoperative infection and other complications. This 
higher risk for dislocation must be well noted in the 
selection of the appropriate technique in patients who 
might be at high risk for dislocation. Although HA is a 
rapid and greatly standardized technique that permits for 
early weight-bearing and recovery, it is linked to a higher 
risk of reoperation and lower HHS compared with THA. 
Moreover, a trend for higher risk of mortality at one year 
exists in patients treated by HA. Hence, HA is inferior to 
THA in treating femoral neck fractures, and THA has a 
more significant role in the treatment of this group of 
patients than it had in the past (4). 
Ultimate Protocol 

In patients with a femoral neck fracture, if the patient has 
the criteria for internal fixation according to the QSS score 
and the criteria mentioned above, internal fixation is 
recommended. Otherwise, arthroplasty is the favored 
treatment. The preferred technique in arthroplasty is THA 
unless the patient has the aforementioned criteria for HA (4). 
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