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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 

Hip fractures are relatively common injuries with an esti
mated 260,000 to 300,000 cases in the United States (US) 
annually.1 These injuries often present after low-energy 
falls in the elderly, and to a lesser extent, high-energy 
trauma in younger patients.2‑4 Hip fractures contribute to 
considerable morbidity and mortality in the population, 

generally requiring hospitalization, surgical management, 
and a potentially protracted recovery. Estimates of perma
nent disability with loss of ambulatory function or level 
range from 30-50%, and mortality one year following a hip 
fracture is reported to range from 2-34%.5,6 In addition to 
disrupting quality of life, these injuries impose substan
tial costs on both patients and health care system. A hip 
fracture injury is estimated to cost between $48,000 and 
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$60,000 within the first year after surgery.7‑9 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.2,10 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.11 How
ever, the use of THA versus HHA may entail longer surgery, 
higher implant costs, and greater risk of instability and 
prosthetic revision.12,13 

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 

27130 

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

Total Hip 
Arthroplasty 
(THA) 

27235 

Percutaneous skeletal 
fixation of femoral 
fracture, proximal end, 
neck 

Pinning (ORIF) 

27236 

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

Hemiarthroplasty 
(HHA) 

27125 
Hemiarthroplasty, hip 
(femoral stem 
prosthesis) 

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).               

2017 2018 2019 2020 2021 2022 2017-2022 
P-Value: 

2017 vs 2022 

Female 
2,378 

(67.5%) 
2,926 

(66.6%) 
3,318 

(66.9%) 
3,562 

(67.1%) 
4,019 

(67.1%) 
4,524 

(67.2%) 
20,727 
(67%) 

0.7980 

Male 
1,147 

(32.5%) 
1,467 

(33.4%) 
1,640 

(33.1%) 
1,744 

(32.9%) 
1,974 

(32.9%) 
2,207 

(32.8%) 
10,179 
(33%) 

0.7980 

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

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%) 

proved quality of life with similar infection and reoperation 
risks when comparing THA to HHA.15,16,18,19 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 
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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. 

DECLARATION OF CONFLICT OF INTEREST 

The authors do NOT have any potential conflicts of interest 
for this manuscript. 

DECLARATION OF FUNDING 

The authors received NO financial support for the prepa
ration, research, authorship, and publication of this manu
script. 

DECLARATION OF ETHICAL APPROVAL FOR STUDY 

No ethical approvals required for this work. 

DECLARATION OF INFORMED CONSENT 

There is no information (names, initials, hospital identifi
cation numbers, or photographs) in the submitted manu
script that can be used to identify patients. 

© All rights to the material are retained by the authors. 

Submitted: August 20, 2025 EDT. Accepted: November 27, 2025 
EDT. Published: December 22, 2025 EDT. 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License 

(CCBY-4.0). View this license's legal deed at http://creativecommons.org/licenses/by/4.0 and legal code at http://creativecom

mons.org/licenses/by/4.0/legalcode for more information. 

Total Hip Arthroplasty is Increasing in Utilization for Femoral Neck Fractures

SurgiColl 4

http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0/legalcode
http://creativecommons.org/licenses/by/4.0/legalcode


REFERENCES 

1. Swenning T, Leighton J, Nentwig M, Dart B. Hip 
fracture care and national systems: The United States 
and Canada. OTA Int. 2020;3(1):e073. doi:10.1097/
OI9.0000000000000073 

2. Kazley J, Bagchi K. Femoral Neck Fractures. In: 
StatPearls. Treasure Island (FL): StatPearls 
Publishing; 2025. 

3. Lutnick E, Kang J, Freccero DM. Surgical Treatment 
of Femoral Neck Fractures: A Brief Review. Geriatrics. 
2020;5(2):22. doi:10.3390/geriatrics5020022. 
PMID:32244621 

4. Bernstein EM, Kelsey TJ, Cochran GK, Deafenbaugh 
BK, Kuhn KM. Femoral Neck Stress Fractures: An 
Updated Review. J Am Acad Orthop Surg. 
2022;30(7):302-311. doi:10.5435/JAAOS-D-21-00398 

5. Downey C, Kelly M, Quinlan JF. Changing trends in 
the mortality rate at 1-year post hip fracture - a 
systematic review. World J Orthop. 
2019;10(3):166-175. doi:10.5312/wjo.v10.i3.166 

6. Konda SR, Dedhia N, Ranson RA, Tong Y, Ganta A, 
Egol KA. Loss of Ambulatory Level and Activities of 
Daily Living at 1 Year Following Hip Fracture: Can We 
Identify Patients at Risk? Geriatr Orthop Surg Rehabil. 
2021;12:21514593211002158. doi:10.1177/
21514593211002158 

7. Adeyemi A, Delhougne G. Incidence and Economic 
Burden of Intertrochanteric Fracture: A Medicare 
Claims Database Analysis. JB JS Open Access. 
2019;4(1):e0045. doi:10.2106/JBJS.OA.18.00045 

8. Rosinsky PJ, Go CC, Bheem R, et al. The cost-
effectiveness of outpatient surgery for primary total 
hip arthroplasty in the United States: a computer-
based cost-utility study. Hip Int. 2021;31(5):572-581. 
doi:10.1177/1120700020952776 

9. Tran O, Silverman S, Xu X, et al. Long-term direct 
and indirect economic burden associated with 
osteoporotic fracture in US postmenopausal women. 
Osteoporos Int. 2021;32(6):1195-1205. doi:10.1007/
s00198-020-05769-3 

10. Bhandari M, Devereaux PJ, Swiontkowski MF, et 
al. Internal fixation compared with arthroplasty for 
displaced fractures of the femoral neck. A meta-
analysis. J Bone Joint Surg Am. 2003;85(9):1673-1681. 
doi:10.2106/00004623-200309000-00004 

11. Rogmark C, Leonardsson O. Hip arthroplasty for 
the treatment of displaced fractures of the femoral 
neck in elderly patients. Bone Joint J. 
2016;98-B(3):291-297. doi:10.1302/
0301-620X.98B3.36515 

12. Abella M, Thorne T, Hayashi J, Finlay AK, Frick S, 
Amanatullah DF. An Inclusive Analysis of Racial and 
Ethnic Disparities in Orthopedic Surgery Outcomes. 
Orthopedics. 2024;47(3):e131-e138. doi:10.3928/
01477447-20240122-01 

13. Zelle BA, Morton-Gonzaba NA, Adcock CF, Lacci 
JV, Dang KH, Seifi A. Healthcare disparities among 
orthopedic trauma patients in the USA: socio-
demographic factors influence the management of 
calcaneus fractures. J Orthop Surg Res. 
2019;14(1):359. doi:10.1186/s13018-019-1402-8 

14. Jain NB, Losina E, Ward DM, Harris MB, Katz JN. 
Trends in surgical management of femoral neck 
fractures in the United States. Clin Orthop Relat Res. 
2008;466(12):3116-3122. doi:10.1007/
s11999-008-0392-3 

15. Bishop J, Yang A, Githens M, Sox AH. Evaluation 
of Contemporary Trends in Femoral Neck Fracture 
Management Reveals Discrepancies in Treatment. 
Geriatr Orthop Surg Rehabil. 2016;7(3):135-141. 
doi:10.1177/2151458516658328 

16. Burgers PT, Van Geene AR, Van den Bekerom MP, 
et al. Total hip arthroplasty versus hemiarthroplasty 
for displaced femoral neck fractures in the healthy 
elderly: a meta-analysis and systematic review of 
randomized trials. Int Orthop. 2012;36(8):1549-1560. 
doi:10.1007/s00264-012-1569-7 

17. Stronach BM, Bergin PF, Perez JL, et al. The rising 
use of total hip arthroplasty for femoral neck 
fractures in the United States. Hip Int. 
2020;30(1):107-113. doi:10.1177/1120700019832989 

18. Lewis DP, Wæver D, Thorninger R, Donnelly WJ. 
Hemiarthroplasty vs Total Hip Arthroplasty for the 
Management of Displaced Neck of Femur Fractures: 
A Systematic Review and Meta-Analysis. The Journal 
of Arthroplasty. 2019;34(8):1837-1843.e2. 
doi:10.1016/j.arth.2019.03.070 

19. Miller BJ, Lu X, Cram P. The trends in treatment 
of femoral neck fractures in the Medicare population 
from 1991 to 2008. J Bone Joint Surg Am. 
2013;95(18):e132. doi:10.2106/JBJS.L.01163 

Total Hip Arthroplasty is Increasing in Utilization for Femoral Neck Fractures

SurgiColl 5

https://doi.org/10.1097/OI9.0000000000000073
https://doi.org/10.1097/OI9.0000000000000073
https://doi.org/10.3390/geriatrics5020022
https://doi.org/10.5435/JAAOS-D-21-00398
https://doi.org/10.5312/wjo.v10.i3.166
https://doi.org/10.1177/21514593211002158
https://doi.org/10.1177/21514593211002158
https://doi.org/10.2106/JBJS.OA.18.00045
https://doi.org/10.1177/1120700020952776
https://doi.org/10.1007/s00198-020-05769-3
https://doi.org/10.1007/s00198-020-05769-3
https://doi.org/10.2106/00004623-200309000-00004
https://doi.org/10.1302/0301-620X.98B3.36515
https://doi.org/10.1302/0301-620X.98B3.36515
https://doi.org/10.3928/01477447-20240122-01
https://doi.org/10.3928/01477447-20240122-01
https://doi.org/10.1186/s13018-019-1402-8
https://doi.org/10.1007/s11999-008-0392-3
https://doi.org/10.1007/s11999-008-0392-3
https://doi.org/10.1177/2151458516658328
https://doi.org/10.1007/s00264-012-1569-7
https://doi.org/10.1177/1120700019832989
https://doi.org/10.1016/j.arth.2019.03.070
https://doi.org/10.2106/JBJS.L.01163


20. Okike K, Hasegawa IG. Current Trends in the 
Evaluation and Management of Nondisplaced 
Femoral Neck Fractures in the Elderly. J Am Acad 
Orthop Surg. 2021;29(4):e154-e164. doi:10.5435/
JAAOS-D-20-00349 

21. Richards JT, Overmann AL, O’Hara NN, 
D’Alleyrand JC, Slobogean GP. Internal Fixation 
Versus Arthroplasty for the Treatment of 
Nondisplaced Femoral Neck Fractures in the Elderly: 
A Systematic Review and Meta-Analysis. J Orthop 
Trauma. 2020;34(1):42-48. doi:10.1097/
BOT.0000000000001656 

22. Lagergren J, Mukka S, Wolf O, Naucler E, Moller 
M, Rogmark C. Conversion to Arthroplasty After 
Internal Fixation of Nondisplaced Femoral Neck 
Fractures: Results from a Swedish Register Cohort of 
5,428 Individuals 60 Years of Age or Older. J Bone 
Joint Surg Am. 2023;105(5):389-396. doi:10.2106/
JBJS.22.01035 

Total Hip Arthroplasty is Increasing in Utilization for Femoral Neck Fractures

SurgiColl 6

https://doi.org/10.5435/JAAOS-D-20-00349
https://doi.org/10.5435/JAAOS-D-20-00349
https://doi.org/10.1097/BOT.0000000000001656
https://doi.org/10.1097/BOT.0000000000001656
https://doi.org/10.2106/JBJS.22.01035
https://doi.org/10.2106/JBJS.22.01035

	Total Hip Arthroplasty is Increasing in Utilization for Femoral Neck Fractures
	Objectives
	Methods
	Results
	Conclusion
	INTRODUCTION
	METHODS
	RESULTS
	DISCUSSION
	CONCLUSION
	Declaration of conflict of interest
	Declaration of funding
	Declaration of ethical approval for study
	Declaration of informed consent

	References


