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Objectives

Femoral neck fractures (FNFx) commonly present in older adults and typically require
surgical intervention. Different surgical techniques may be used to treat FNFx, including
hip fracture repair with pinning, hemi-hip arthroplasty (HHA), and total hip arthroplasty
(THA). Traditionally, hemiarthroplasty has been the most common treatment for
displaced FNFx. However, there has been a trend toward treating displaced FNFx with
THA. This study was undertaken to identify trends in the treatments for FNFx. The study
hypothesis was that THA use for the treatment of FNFx increased over time.

Methods

The TriNetX US Collaborative Network database was queried for patients treated with
surgical management of FNFx from 2017 to 2022. Cohorts were defined using
International Classification Of Diseases, Tenth Revision (ICD-10) and Current Procedural
Terminology (CPT) codes to include patients aged>65 years with FNFx and one of the
three operations. Patients were divided into groups: HHA, THA, and pinning. Cohorts
were compared, and bivariate analyses were performed to identify significant differences
between groups.

Results

Over the study period, the gender distribution remained stable overall. When patients
were broken down by operative technique, 15% underwent pinning, 16% underwent THA,
and 69% underwent HHA. However, the THA rate showed a small but statistically
significant increase over the study period (P<0.001), from 14% in 2017 to 17% by 2022.

Conclusion

HHA remains the most common treatment modality for FNFx. The study hypothesis was
upheld with the utilization of THA for FNFx increasing over time.

INTRODUCTION generally requiring hospitalization, surgical management,

and a potentially protracted recovery. Estimates of perma-
Hip fractures are relatively common injuries with an esti- nent disability with loss of ambulatory function or level
mated 260,000 to 300,000 cases in the United States (US) range from 30-50%, and mortality one year following a hip
annually.! These injuries often present after low-energy fracture is reported to range from 2-34%.%¢ In addition to
falls in the elderly, and to a lesser extent, high-energy disrupting quality of life, these injuries impose substan-
trauma in younger patients.2-4 Hip fractures contribute to tial costs on both patients and health care system. A hip
considerable morbidity and mortality in the population, fracture injury is estimated to cost between $48,000 and
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$60,000 within the first year after surgery.”"2 This equates
to tens of millions of dollars spent on treating these in-
juries each year, placing a meaningful strain on the US
health care system.

Treatment for femoral neck fractures (FNFx) includes
open reduction-internal fixation (ORIF) via pinning, hemi-
arthroplasty (HHA), total hip arthroplasty (THA), and oc-
casionally, non-operative palliative care.10 Treatment se-
lection is based on fracture and patient characteristics.
Traditionally, ORIF fixation utilizing partially threaded
cannulated screws, often referred to as “hip pinning,” has
been indicated for non- or minimally displaced FNFx,
where the vessels perfusing the femoral head are more
likely to be preserved. In contrast, arthroplasty is generally
used in cases with a displaced FNFx, where perfusion of
the head is likely compromised, reducing its ability to heal
with fixation. Specifically, HHA has been most commonly
used for the management of displaced FNFx, eliminating
the potentially devascularized femoral head and restoring
hip mechanics without altering the acetabulum. Recently,
there has been an increasing trend toward using THA over
HHA for displaced FNFx, with theoretical advantages of
improved longevity and a lower reoperation rate.ll How-
ever, the use of THA versus HHA may entail longer surgery,
higher implant costs, and greater risk of instability and
prosthetic revision.1213

Given the high prevalence of FNFx and its associated
high costs and morbidity, there is value in further char-
acterizing trends in management. The study hypothesis is
that THA operations are increasing over time relative to
HHA for displaced FNFx.

METHODS

A retrospective study was performed utilizing the TriNetX
US Collaborative Network. The TriNetX database does not
contain patient-identifiable information and is therefore
exempt from Institutional Review Board review and ap-
proval. TriNetX is a global research network encompassing
data from over 170 healthcare organizations and more than
400 million patients. It contains de-identified, aggregated
patient information on procedures, diagnoses, medications,
vitals, genomics, and demographics. Healthcare Organiza-
tions (HCOs) involved in the TriNetX network contribute
healthcare data in de-identified, pseudo-anonymized, or
limited-data-set formats, in accordance with local privacy
regulations. These HCOs authorize the usage of this data
for research purposes on the TriNetX platform. In return
for providing data, HCOs incur no financial expenses and
gain access to data query tools, analytics, visualization ca-
pabilities, and the necessary hardware for software exe-
cution. The de-identification process conforms to Health
Insurance Portability and Accountability Act (HIPAA) Pri-
vacy Rule standards, as verified by a qualified expert, meet-
ing the requirements of Section §164.514(b)(1), ensuring
HIPAA compliance.

Subjects were identified as having a femoral neck frac-
ture with International Classification of Diseases, Tenth
Revision (ICD-10) code S72.0 in addition to one of the op-

Table 1. Operative CPT codes used.

CPT

code CPT description

Surgery

Arthroplasty,
acetabular and
proximal femoral
prosthetic replacement
(total hip arthroplasty),
with or without
autograft or allograft

Total Hip
Arthroplasty
(THA)

27130

Percutaneous skeletal
fixation of femoral
fracture, proximal end,
neck

27235 Pinning (ORIF)

Open treatment of
femoral fracture,
proximal end, neck,
internal fixation, or
prosthetic replacement

27236

Hemiarthroplasty
(HHA)

Hemiarthroplasty, hip
(femoral stem
prosthesis)

27125

erative Current Procedural Terminology (CPT) codes within
one month of injury [Table 1]. Patients included were aged
65 to 90 years and from 2017 to 2022. Cohorts were further
defined by having received pinning (ORIF), hemiarthro-
plasty (HHA), or total hip arthroplasty (THA). An additional
cohort was created by combining HHA and THA for an
arthroplasty-only group. Cohorts were compared over time
and stratified by age and gender. Additionally, arthroplasty
was compared to pinning, and THA was compared to HHA.
Native Hawaiian/Pacific Islander and American Indian/
Alaska Native racial groups were excluded due to low sam-
ple sizes, as well as unknown sex, ethnicity, and race.

RESULTS

A total of 30,906 patients were identified as having one of
the operations of interest after a femoral neck fracture dur-
ing the study period [Table 2]. Of patients with their gen-
der reported in the operative group, 67% were females com-
pared to 33% males. Yearly rates for males and females did
not change over time. Overall, females outnumbered males
by almost double.

Arthroplasty was used far more frequently than ORIF in
the surgical management of all FNFx (P<0.001) over the
study period, with 85% versus 15%, respectively [Figure
1]. Moreover, annual utilization trends changed over time.
Over the study period, yearly incidence demonstrated small
but significantly increased utilization of THA (P<0.001)
[Table 3] and significantly decreased utilization of arthro-
plasty in general for all FNFx (P<0.001) [Table 4]. These
trends were found to be consistent relative to gender as
well.
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Table 2. Incidence and demographics for all operations (P-value comparing change study period, 2017 vs 2022).

P-Value:
2017 2018 2019 2020 2021 2022 2017-2022 2017 vs 2022
Female 2,378 2,926 3,318 3,562 4,019 4,524 20,727 0.7980
(67.5%) (66.6%) (66.9%) (67.1%) (67.1%) (67.2%) (67%) ’
Male 1,147 1,467 1,640 1,744 1,974 2,207 10,179 0.7980
(32.5%) (33.4%) (33.1%) (32.9%) (32.9%) (32.8%) (33%) ’

FNFx Operations by Type

m Hemi (21,235)
N THA (4,945)
B Pinn (4,636)

Figure 1. FNFx Operations by Type

DISCUSSION

This study aimed to assess changes in the utilization of
FNFx operations. The study hypothesis was upheld, with
statistically significant increased utilization of THA for dis-
placed FNFx relative to HHA. Moreover, while THA inci-
dence increased, the use of both HHA and ORIF decreased
over the study period.

From 1990 to 2001, Jain et al. examined surgical utiliza-
tion trends for FNFx in the US and found that HHA was
the most common operation performed and increased in
prevalence during this period, while THA and ORIF were
less commonly performed.14 Since then, however, THA has
become increasingly utilized for FNFx.!15-17 This increase
in THA usage is supported by several studies that find im-

proved quality of life with similar infection and reoperation
risks when comparing THA to HHA.1516,18,19 This study’s
findings underscore changes in the utilization of these op-
erations. Current analysis demonstrates a higher utilization
rate of THA than those examining earlier time periods. It
is speculated that this may be due to possible advances in
surgical technology and changes in surgeon preferences.

It should be noted that while the increase in THA utiliza-
tion is statistically significant, the absolute change is mod-
est. This likely reflects incremental rather than transfor-
mative change in national practice patterns. However, even
small shifts on a large scale may signify growing comfort
with THA for FNFx. And as evidence evolves, it may be par-
ticularly favored for use in select patient populations.

In addition, HHA can be indicated for non-displaced or
minimally displaced FNFx injuries. This study confirms in-
creased utilization of HHA and THA over ORIF over the
study period. This is consistent with previous studies
demonstrating primary HHA has better outcomes than sec-
ondary HHA following prior ORIF.20.21 As many as 10% of
pinning operations have been shown to need conversion to
HHA within 5 years in a Swedish registry for patients over
60 years of age with a non-displaced FNFx.22 As the body
of evidence continues to favor arthroplasty, an increased
trend for arthroplasty, including THA, can be anticipated
for displaced FNFx.

Despite several novel findings in this study, it is not
without limitations. Foremost, the present study aimed to
identify trends in the utilization of surgical procedures for
FNFx. However, did not attempt to elucidate how these
utilization trends affect outcomes across different groups.
Functional and quality-of-life outcomes are not reported

Table 3. Total Hip Arthroplasty (THA) incidence change over time.

THA 2017 2022 Delta P-value w/ 95% Confidence Interval
Total 14.8% 17.0% 2.2% 0.0043(0.7% - 3.7%)
Female 63.7% 65.2% 1.5% 0.5492 (-5.0% - 5.0%)
Male 36.3% 34.8% -1.5% 0.5492 (-5.0% - 5.0%)

Table 4. All arthroplasty (HHA/THA) incidences change over time.

Arthroplasty 2017 2022 Delta P-value w/ 95% Confidence Interval
Total 83.2% 85.9% 2.7% 0.0003 (0.0% - 2.5%)
Female 67.3% 66.7% -0.6% 0.5437 (-2.1% - 2.1%)
Male 32.7% 33.3% 0.6% 0.5437 (-2.1% - 2.1%)
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using these methods, so it is not possible to compare pa-
tients’ outcomes based on the surgery performed. Further-
more, patient presentation and mechanism of injury are
not reported, preventing analysis of the indications for the
surgeries performed. Another limitation of this study is the
nature of the TriNetX database, which does not uniformly
or reliably capture detailed clinical data to assess pre-op
functional or socioeconomic status. The database is also
updated live and may produce differing results if repeated.
However, this database is a major strength of the study, as
it allows large-scale analysis across several health centers,
highlighting trends that may not have been elucidated at a
smaller scale.

CONCLUSION

The hypothesis was upheld. Operative treatment for FNFx
is approximately 85% arthroplasty and 15% ORIF. Specif-
ically, THA utilization is increasing over time relative to
HHA, suggesting a shift in surgeon preferences. Future
studies should investigate the specific factors contributing
to these dynamic trends in the utilization of these surg-
eries, as well as a closer scrutiny of surgical outcomes for
THA versus HHA in displaced FNFx.
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