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Abstract

Background: Non-operative management of valgus impacted femoral neck fracture leads to prolonged bed rest which may lead to
deep vein thrombosis. The preferred method is the internal fixation because of pain control, enhanced mobilization, and better
fracture healing but fails in older patients and individuals with medical comorbidities. The present study aims to assess the
functional outcomes after the internal fixation or the non-operative management.

Methods: A retrospective cohort study was conducted at a Level I trauma center from January 2013 to December 2019 on all patients with
valgus-impacted femoral neck fractures [Arbeitsgemeinschaft fiir Osteosynthesefragen/Orthopedic Trauma Association Classification
(AOJOTA 31-B1)]. Overall, 81 patients were managed operatively with three partially threaded, cannulated screws in a parallel configuration
and 21 patients were managed non operatively with instant mobilization, physical therapy, and partial weight-bearing protocol.

Results: 6 (28.0%) patients in the non-operative group and 3 (4.0%) cases in the operative group experienced fracture displacement
(P < 0.001). 48 (59.2%) patients of the operative treatment group returned to baseline ambulatory function at 3 months, while this
figure was 43.0% in the non-operative treatment group, not significantly different (P = 0.100). There was no significant difference in
the mortality rates at one month and three months between the two groups (2 patients in each group, P = 0.140).

Conclusion: The ideal treatment of valgus-impacted femoral neck fractures is still controversial. The main purpose in the treatment
of hip fractures is to return the patient to functional level equal to the level he or she was before the fracture. Surgically treated
patients had lower failure rates in comparison with the other group.
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Background

The number of femoral neck fractures is growing
considerably as the mean age of the populations increase all
over the world (1). The incidence of hip fractures in the United
States has increased to more than 300,000 per year, while
related healthcare costs have been reported to be about $10
billion (2). By 2050, it is believed that the incidence of these
fractures will approach 650,000, with nearly half of them
being femoral neck fractures (1). Based on a meta-analysis,
displaced femoral neck fractures are a major cause of
widespread morbidity and/or mortality (3). The optimal
treatment of valgus-impacted femoral neck fractures remains
uncertain. Internal fixation may have considerable rates of re-
operation as 822 percent (4-15). Multiple risk factors are
related to fixation failure including medical comorbidities (7)
and advanced age (16). On the other hand, non-operative
approach can lead to prolonged bed rest and its related
morbidities like fracture displacement and deep vein
thrombosis (17). The probable advantages of surgical
treatment compared to non-operative approach consist of
pain control, enhanced mobilization (18), and better fracture
healing (19). Revision surgery is necessary during the first two
years in 20-36 percent of patients following internal fixation
and in 6 to 18% of patients following joint arthroplasty (3).

A major question exists about the efficacy and cost-
effectiveness of the operative management of displaced
femoral neck fractures. Widespread outcome studies that

have merged different types of hip fractures would be
unsuccessful to present comprehensible guidelines for the
management of particular hip fractures (20-22). While
internal fixation is the main approach in our center for
these fractures, we found that some patients with valgus-
impacted femoral neck fractures experienced acceptable
outcomes after a non-operative approach. The current
study prospectively followed up patients with non-
displaced or impacted femoral neck fractures in order to
assess the functional outcomes after either internal
fixation or non-operative management.

Methods

In a retrospective cohort study from January 2013 to
December 2019 at a single Level I trauma center, all
patients with a valgus-impacted femoral neck fracture
[Arbeitsgemeinschaft fiir Osteosynthesefragen/Orthopedic
Trauma Association Classification (AO/OTA 31-B1)] (23) were
included. The study exclusion criteria were displaced
fractures, age younger than 18 years old, stress fractures,
and less than three months of follow-up. 30 patients were
managed non operatively, among who 9 patients were
excluded (for inadequate follow-up and/ or
documentation), yielding 21 patients. 124 patients were
managed operatively with cancellous screws; though, 43
patients were excluded because of inadequate follow-up (<3
months) or documentation. Operative fixation has been
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performed by various surgeons with different degrees of
experience. All patients who underwent non-operative
treatment were instantly mobilized with physical therapy
and partial weight-bearing protocol (Figure 1).

Figure 1. A. Valgus impacted femoral neck fracture,
B.It’s union after three months

The fixation protocol included percutaneous fixation
with three partially threaded, cannulated screws in a parallel
configuration and the patients were mobilized instantly after
surgery with partial weight-bearing (Figure 2). The fractures
were classified using the AOJOTA Classification for femoral
neck fractures (23). For categorical variables, Fisher’s exact
test was conducted. For survival analysis, Kaplan-Meier
survival analysis and a log rank test using the Mantel-Cox
method were performed. Binominal logistic regression
analysis was performed in R studio software (version
1.2.1335 for Mac OS). All other calculations were performed
in Prism software (version 8.0.2 for macOS, GraphPad
Software, La Jolla, CA, USA).

Figure 2. A. Valgus impacted femoral neck fracture,
B.It's union via surgical fixation after three months
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Results

No significant difference existed between the 2 groups
of patients regarding baseline characteristics except sex
dominancy. Age, body mass index (BMI, kg/m?), smoking,
and preoperative ambulatory status were all similar
between the groups (Table 1).

Table 1. Baseline characteristics of operative and non-operative groups

Variable Operative Non-operative Pvalue
group (n=81) group (n=21)
Age (mean + SD) 75.4+6.4 772£3.8 0.220
Sex (female/male ratio) 53/38 12/9 <0.050
BMIL 21.7+2.6 209+19 0.100
Follow up (months) 16.8 £11.6 12.418.2 0.100
Smoking 20 (24.6%) 7(33.3%) 0.400
Prior ambulatory wjo assist 66 (81%) 16 (76%) 0.500

SD: Standard deviation; BMI: Body mass index

The median follow-up time was 12.4 months in the non-
surgical treated group (range 4.1-21.7 months), which was
roughly the same as the follow-up period in the operatively
managed group (median 16.8 months, range 4.7-28.3 months,
P = 0.100). At the follow up of the non-operative group,
6 (28.0%) patients experienced fracture displacement, which
led to bipolar hemi arthroplasty (Figure 3).

A
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Figure 3. A. Valgus impacted femoral neck fracture
managed non-operatively, B. It’s secondary displacement
after two months, C. Final bipolar hemiarthroplasty as a
salvage procedure
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The rate of fixation failure in the operative group was 3
(4.0%) cases, who were managed by bipolar hemi
arthroplasty (P < 0.001). There was no significant
difference in the mortality rates at 1 month and 3 months
in the non-operative compared to the operative groups
(2 patients in each group, P = 0.140). 1 (4.7%) case and 2
(2.4%) cases of deep vein thrombosis (DVT) were found in
the non-operative group and in the fixation group,
respectively (P = 0.500). Urinary tract infection was
recorded in 4 (19.0%) cases of the non-operative group,
while only 2 (2.4%) cases of the operative group recorded
this pathology (P < 0.050). There were no significant
differences in the proportion of patients ambulating
without assistive device three months after injury
between the two groups (57% in the non-operative group
versus 64% in the fixation group, P = 0.500). 48 (59.2%)
patients of the operative treatment patients returned to
baseline ambulatory function at 3 months, while in the
non-operative treatment group it was 43%, but this was not
statistically significant (P = 0.100).

Discussion

The optimal management of the valgus-impacted femoral
neck fractures remains uncertain. The main purpose of
management of hip fractures is to return the patient to
functional level as he or she was before fracture. We designed
a retrospective cohort study in order to compare non-
operative treatment with percutaneous cancellous screw
fixation approach. We found that our overall failure rate was
higher than most previous reports in the literature.
Conventionally, non-operative management including bed
rest reported failure rates ranging from 14 to 46% (24-26).
Based on the first study comparing brief bed rest with
operative treatment for non-displaced femoral neck fractures,
the rate of operation in non-operatively managed patients
was 20% versus 0% in the patients of the surgical fixation
group (18). Given a systematic review, the rate of operation
after non-operative treatment (22.6%) was higher than that of
re-operation (10.6%) after surgical fixation group (19).
Alternatively, surgical fixation can lead to notable rates of re-
operation ranging from 8 to 22%; for instance in a recent large
multicenter study, the rate of later arthroplasty among the
patients with slightly displaced femoral neck fracture (age >
50 years) who were managed with surgery was 13.2% (4-11).
While, the rate of treatment failure in patients who
underwent non-operative treatment with immediate partial
weight-bearing was low. However in the present study, non-
operative treatment with immediate partial weight-bearing
treatment did not result in diminished patient functional
status and was not associated with an increase in patient
mortality and complications except urinary tract infections.
Although failure rates were high in non-operatively managed
femoral neck fracture patient group rather than those
surgically treated with cancellous screw fixation, the salvage
for failed non-operative treatment was arthroplasty. Even
though we did not evaluate outcomes after arthroplasty, this
treatment approach had superior functional outcomes and
few reoperation rates compared to screw fixation in a
randomized trial (27).

Arthroplasty after failed non-operative treatment may
lead to outcomes similar to those of the primary surgical
screw fixation, particularly given the previous re-
operation rates for cancellous screw fixation (4, 16, 27).
This treatment strategy may be particularly reasonable if
and when a patient would like to avoid surgery and takes
the risk of subsequent arthroplasty. Further research is
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necessary to assess outcomes after arthroplasty for failed
screw fixation versus failed non-operative treatment.
Gordon (28) showed the need for good cooperation
between primary care physicians, internists, and
orthopedic surgeons to ensure return to a high level of
function. He emphasized the need for special precautions
during the postoperative period. A large prospective study
measured functional outcome during two years after
fracture and also included all types of hip fractures and
reported that at 1-year follow-up, the ambulatory
condition of the patients was recovered to pre-injury levels
in 67% of patients (20). Koval et al, who did not
discriminate various hip fracture types, found that 73% of
patients returned to their basic pre-injury at 1year (29)

In the current study, an overall 3-month mortality of 4%
was reported. This is in contrast to one-year mortality rates
ranging from 10 to 20% of patients with different hip fractures
(29-31). The majority of patients in the current study in the
non-operative group stated a significant loss of function after
non-displaced hip fractures. In the surgically treated group,
about two thirds of the patients recovered to acceptable
functional status regarding the pre-injury level. There was
inadequate data on postoperative discharge complications in
the current study groups. As a limitation of our study,
admission to a hospital other than our institute was not
recorded and complications could be missed. The inability to
evaluate the impact of physical therapy is a fundamental
variable not assessed in our study (32). A randomized trial of
two programs of postoperative physical therapy showed no
significant difference in the recovery as measured by
activities of daily living (33).

However, the most advantageous form and quantity of
physical therapy sessions after hip fracture are uncertain.
The current authors centralized on non-displaced femoral
neck fractures discretely from other types of hip fractures,
which verify that the health of geriatrics deteriorates after
hip fracture. Outcome studies of patients with hip fractures
are critical to a better insight of quality of care for these
patients, and will modify healthcare facilities in order to
reduce the mortality, morbidity, and incidence of hip
fractures. Our study had the limitations of a retrospective
design and is mainly susceptible to selection bias in which
the best candidates for fixation were treated in this manner.
However, it was not as good as surgical candidates were
managed non-operatively. Besides, 43 out of 124 patients in
the operative management group were excluded due to
inadequate follow-up and/or documentation, either of
which could be a source of selection bias. The study was also
conducted at a single academic trauma center, restraining
generalizability. A single fixation technique of three
partially threaded cancellous screws was assessed, and
operative fixation via a sliding hip screw or other device
may bring about different outcomes.

Conclusion

In conclusion, the optimal management for valgus-
impacted femoral neck fracture remains controversial.
Although non-operative approach was not an
independent risk factor for treatment failure, the
surgically treated patients had lower failure rates. The
fairly high failure rates among the groups suggest that
future research into alternative treatment methods as well
as primary arthroplasty may be acceptable.
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