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Research Paper: Surgical Treatment Outcome in 
Young Adults With Femoral Neck Fractures

Background: Femoral Neck Fracture (FNF) is prevalent in young people. It is mostly due 
to high-energy trauma and creates many challenges in surgical repair. A few patients with hip 
fractures can fully recover from the injury and act independently in their daily activities. In this 
study, we evaluated the results of FNF operation in patients younger than 60 years. 

Objectives: This study was conducted to evaluate the outcome of femoral neck surgery in 
young patients and comparison the complications according to types of surgery ,age,delay 
and type of FNF fracture. 

Methods: This study was a retrospective-prospective descriptive and analytical study on 
patients 15 to 60 years old with FNF from 2013 to 2017. The surgical efficacy and its results 
were evaluated using the Harris Hip Scale (HHS). The obtained data were analyzed in SPSS 
version V. 24. 

Results: The Mean±SD age of 53 study patients was 42.07±12.5 years. The Mean±SD femoral 
neck shortening was 7.05±5.42 mm, and the HHS score was 82.7±6.9. Avascular Necrosis 
(AVN) was seen in 10 (18.9%), malunion in 11 (20.8%), nonunion in 1 (1.9%)  and failure in 3 
(5.7%) patients. Eight patients had reoperation procedures. The type of fracture, delay in surgery, 
type of operation, and the shortening of the femoral neck were predictive factors of postoperative 
complications (P<0.05). 

Conclusion: According to this study, reducing the delay for surgery, increasing anatomic 
reduction, and preventing the shortening of the femoral neck can improve the quality of life, 
reduce complications, and decrease the economic burden. 
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1. Introduction

emoral Neck Fracture (FNF) is one of the 
most common injuries among the elderly 
population and has a high economic bur-
den [1]. Recent studies have shown that 
the prevalence of hip fractures in Iran and 

its financial burden is lower compared with the devel-
oped countries. The cost of hip fracture fixation in Iran 
is 0.85% and 12.4% of the costs in the world and Middle 
Eastern countries, respectively [2].

FNF in patients younger than 60 years is usually due 
to high-energy trauma and creates many challenges in 
surgical repair. A few patients can return to the activity 
level before the injury [3]. Based on the femoral head 
and neck specific circulatory system, as well as the ana-
tomic and functional structure, FNF treatment is very 
challenging. A safe and appropriate treatment method 
is necessary to reduce postoperative complications. The 
goal of FNF treatment is different in elderly and young 
people. Several studies have been conducted to examine 
the proposed therapeutic choices for FNF with inconclu-
sive results regarding the selection of proper treatment 
methods [4, 5]. 

FNF is prevalent in young people. Because of high 
physical activity in these patients, the treatment choic-
es are limited to FNF fixation. On the other hand, the 
secondary side effects of surgical treatment can have 
adverse and irreversible effects on patients’ life. Conse-
quently, this study was conducted to evaluate the out-
come of femoral neck surgery in young patients.

2. Methods

The present study was a retrospective-prospective 
descriptive-analytical study on the treatment of patients 
aged 15 to 60 years with FNF from 2013 to 2017. The 
study population was the patients with FNF referred to 
the orthopedic surgery center of Firoozgar Hospital of 
Iran University of Medical Sciences, Tehran, Iran.

All enrolled patients were in the age group of 15 to 60 
years, which could visit at the specified times and to fol-
low the treatment at least for 6 months. The exclusion 
criteria were mental or physical disability, malignancy, 
pathologic fracture, and follow up less than 6 months.

In the retrospective phase, the patients were evaluated 
through clinical records for demographic data, type of 
fracture based on Garden classification, the exact surgi-
cal date, number of postoperative visits, time from the 

last operation, radiography, or magnetic resonance imag-
ing for the presence of malunion, nonunion, or avascular 
necrosis.

Patients evaluated at 2 weeks, 6 weeks, 3 months, 6 
months, and one year after surgery and were asked to be 
visited annually until the end of the study. In the prospec-
tive phase, the candidate patients who discharged from 
the hospital were asked to join the research and after 
receiving postoperative recommendations, requested to 
be visited 2 weeks, 6 weeks, 3 months, 6 months, and 
one year after the operation, then the annual visits for 
examination. The clinical outcomes were evaluated by 
recording the Hip Harris Score (HHS), which included 
an estimation of the pain, function, range of hip motion, 
and other abnormalities.

The Chi-square non-parametric test and Fisher exact 
test were used to compare qualitative variables, and the 
Independent t test was used for quantitative variables. 
The obtained data were analyzed in SPSS V. 24. The sig-
nificance level was considered 0.05.

3. Results

In our study, 53 patients were enrolled after taking into 
consideration the inclusion and exclusion criteria. The 
Mean±SD age of the patients was 42.07±12.5 years, and 
their age range was 20-59 years. The number of male and 
female patients were 11 and 42, respectively. The most 
frequent FNF based on Garden classification was type 
III, with 56.6% of all patients (Figure 1). The Mean±SD 
delay in operation was 31.9±25.7 hours.

Eighteen (34%) patients had anatomic fixation and 35 
(66%) non-anatomical fixation. The treatment types in 
the study patients were as follows:  44 patients (83%) 
with cannulated screw in parallel; 8 (15.1%) with the 
triangular configuration; and in 1(1.9%) Dynamic Hip 
Screw (DHS). Three methods were used in reopera-
tion procedures: screw removal, Total Hip Arthroplasty 
(THA), and bipolar hemiarthroplasty. The Mean±SD du-
rations from the first operation to the reoperation were 
154 ± 80.75 days (range: 5-450 days), 320±340.25 days 
(range: 11-630 days), and 12 days, respectively. The 
Mean±SD follow-up for patients was 9.5±6.9 months, 
with a range of 2-24 months. The Mean±SD length 
of the femoral neck shortening was 7.05±5.42 mm. 
Twenty-eight (52.8%) patients had no complication, but 
10 (18.9%) developed Avascular Necrosis (AVN), 11 
(20.8%) malunion, 1 (1.9%) nonunion and 3 (5.7%) pa-
tients had treatment failure (Figure 2).

F
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The number of patients undergoing reoperation was 8 
(15.1%). Of them, 7 (13.2%) had with screw removal 
re-operation, 4 (3.5%) cases had THA, 1 (1.9%) bi-
polar, 2(3.8%) cases with femoral shaft fracture. The 
Mean±SD HHS score was 82.7±6.9.

No significant difference was found between age and 
sex with reoperation and the ensuing complications 
(P>0.05); age and sex were not contributing factors in 
the increased frequency of reoperation and complica-
tions. There was no significant difference between the 
mean score of HHS in the groups with and without re-
operation procedure (P=0.6). As a result, the HHS score 
is not a predictor in the frequency of reoperation. There 
was a significant difference between the frequency of the 
type of fixation and the rate of postoperative complica-
tions (P<0.05).

The mean age of patients with AVN was significantly 
lower than those without AVN (P<0.001) but was con-
siderably higher in patients with malunion (P<0.001). 
However, there was no significant difference in the 

mean age of patients with nonunion and treatment failure 
(P=0.21 and P=0.46, respectively). There was no signifi-
cant difference between the mean HHS and complica-
tions (P=0.45). As a result, the HHS average was not the 
determining factor in postoperative complications. There 
was a significant difference between the mean length of 
femoral neck shortening and postoperative complica-
tions; therefore, the postoperative complications were 
determinant. The more femoral neck length decreases, 
the higher the frequency of postoperative complications 
(P=0.004). However, it was not an effective factor in the 
rate of reoperation (P=0.99) (Table 1).

The frequency of surgical complications in patients 
whose operation had been delayed for more than 6 hours 
was significantly higher than in patients with less than 6 
hours of delay in operation (P<0.05).

There was a significant difference between the type of 
fracture and the postoperative complications (P=0.05). 
The frequency of AVN (51.33, 95% CI: 13.42-103.77, 
P<0.001), malunion (OR: 34.53, 95% CI: 12.88-54.33, 
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Figure 1. Frequency of type of FNF based on Garden classification
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Figure 2. Frequency of complications after the femoral neck operation
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P<0.001) and failure (OR: 20.87, 95% CI: 11.25-23.07, 
P=0.003) in patients with type 3 and 4 fractures is sig-
nificantly higher. As a result, patients with type 3 and 
type 4 fractures will be more likely to develop AVN 
and Malunion and nonunion in one case was reported 
as a type III.

4. Discussion 

This study evaluated the results of FNF operation in pa-
tients under 60 years old, as well as their complete treat-
ment, complications, and reoperation. No significant dif-
ference was noticed between the age, sex, HHS, type of 
screw, and the frequency of postoperative complications 
(P<0.05). Delay in surgery increases postoperative com-
plications. There was a significant difference between 
the type of fracture and the quality of reduction in the 
frequency of postoperative complications (P<0.05). As a 
result, these four factors determine the treatment result.

Sprague et al., by reviewing 42 articles, evaluated the 
results of FNF surgery in patients under the age of 60 
years. This study reported that malreduction was as-
sociated with fracture healing complications, and out-
comes in the young FNF studies are similar to elderly 
populations [6].

Wang et al. published (2018) the therapeutic effect of 
internal fixation on displaced FNF in middle-aged pa-
tients and reported the predictors of successful internal 
fixation of 117 patients. The patients were 50-60 years 
old that underwent closed reduction and internal fixation 
with a cannulated screw. The results of this study showed 
that the frequency of postoperative complications is high 
(84.1%), and 22% of patients with favorable reduction 
had acceptable therapeutic outcomes. While patients 
with undesirable reduction had complications. The satis-
factory therapeutic result was positively correlated with 
Pauwels’ type II fracture (OR: 8.67, P=0.025) and nega-
tively associated with high alcohol intake (P=0.045).

The overall findings of this study showed that compli-
cations are high for displaced FNF in young patients. In 
the case of internal fixation, patient selection is crucial. 
For example, patients with high alcohol intake should 
not be selected for this treatment, as well as internal fixa-
tion, have more successful outcomes in patients with 
Pauls’ type II than type III [7].

In our study, 83% of cases with type III and IV fracture 
had complications. However, the complications were 
significantly higher in the undesired reduction group 
(P=0.05). In our study, the optimal therapeutic outcome 
had a positive correlation with type I-II fracture (OR: 
1.33, 95% CI: 0.75-2.34, P=0.023) and the effect of high 
alcohol intake on the outcome of treatment was not in-
vestigated. 

A retrospective study reported 21 war-injured patients 
with FNF (from 2001 to 2013). In 56.9% of patients, the 
reduction and initial fixation were done within 24 hours, 
in 57.1% fixation performed by multiple screws, and 
23.8% were treated by DHS. They reported one case of 
nonunion, one delayed union, and three AVN cases. No 
relationship was found between the time of fixation and 
the type of reduction and or the presence of displacement 
in a fracture as the predictor for AVN. In this study, many 
patients had displaced fractures. The prevalence of AVN 
was 16.7% [8]. In contrast to this study, we found a sig-
nificant relationship between fracture displacement, type 
of reduction, and the frequency of postoperative compli-
cations. In our research, the most important determinants 
of postoperative complications were the delay of surgery 
more than 6 hours, type of fracture, type of reduction, 
and mean femoral neck shortening.

Study limitations

Given the retrospective nature of the study, as well as 
the low frequency of reoperations, the clinical variation 
of patients cannot be evaluated. The main problem of 
this study was the frequent follow-up and persuasion of 

Table 1. The Mean±SD values of quantitative variables based on reoperation and postoperative complications 

Variables
Reoperation Postoperative Complications

Yes No No Complication  AVN Malunion Nonunion Failure

Age (y) 41.16±13.6 42.34±12.3 39.06±12.34 42.8±12.56 48.8±9.3 55 41(19.9)

Delay time in surgical onset (hr) 16.6±5.1 28.3±35.8 29.9±37.56 14.5±5.52 13.8±12.2 90 36(37.26)

HHS 83.5±7.7 82.5±6.8 81.6±6.78 84.6±8.81 85±6.69 75 83

Shortening of femoral neck (mm) 6.8±6.2 7.09±5.39 5.2±4.4 5±7.07 10±4.7 20 -
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the patient to be responsive while adhering to the princi-
ples of research ethics. Finally, the surgeons in this study 
were different, which is another limitation of this study.

5. Conclusion

In this study, the frequency of complications was lower 
in patients with anatomic reduction. As a result, the ana-
tomic reduction has a significant effect on improving the 
health of patients and reducing postoperative complica-
tions. More than 6 hours’ delay in operation significantly 
increases the postoperative complications. As a result, 
reducing the delay in surgery in patients with FNF can 
reduce the occurrence of postoperative complications 
significantly. The type of fracture as an independent fac-
tor (that only the mechanism of trauma is involved in its 
development) is not modifiable and affects the frequency 
of complications. As a result, complications were signifi-
cantly higher in type III and IV fractures.

Study suggestions

Considering the lack of descriptive studies, we propose 
the relevant studies with larger sample sizes. A study to 
examine the relationship between the types of FNF treat-
ments, their effects, and the duration of patients’ recov-
ery with respect to the level of physical activity before 
the injury is recommended to identify the benefits and 
therapeutic potential of each treatment. In all procedures, 
using internal fixation, selection, and prioritizing patients 
for this treatment is essential. It is better the risk factors 
that improve or weaken the prognosis of patients’ treat-
ment to be comprehensively evaluated for selecting pa-
tients who receive the best outcome from this treatment.
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