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Colin Y. L. Woon, MD, Vincent M. Moretti, MD, Brian E. Schwartz, MD, and Benjamin A. Goldberg, MD

F emoral neck fractures (FNFs) are a common 
source of morbidity and mortality worldwide. 
The increasing number of FNFs in the United 

States is attributed to increases in number of US 
residents >65 years old, the average life span, 
and the incidence of osteoporosis.1 Three hundred 
forty thousand hip fractures occurred in the United 
States in 1996, and the number is expected to 
double by 2050.2 By that year, an estimated 6.3 
million hip fractures will occur worldwide.3 Given 
the 1-year mortality rate of 14% to 36%, optimizing 
the management of these fractures is an important 
public health issue that must be addressed.4

Treatment is based on preoperative ambulatory 
status, cognitive function, comorbidities, fracture 
type and displacement, and other factors. In physi-
ologically elderly patients with displaced fractures, 
surgical treatment usually involves either hemi-
arthroplasty (HA) or total hip arthroplasty (THA). 
There is controversy regarding which modality is 
the preferred treatment.

Proponents of HA point to a higher rate of 
dislocation for FNFs treated with THAs,5,6 attributed 
to increased range of motion.7 Proponents of THA 
point to superior short-term clinical results and 
fewer complications, especially in mobile, indepen-
dent patients.8

We conducted a study to assess recent US 
national trends in performing THA and HA for FNFs 
and to evaluate perioperative outcomes for each 
treatment group. 

Materials and Methods
Data for this study were obtained from the Na-
tional Center for Health Statistics (NCHS) National 
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Take-Home Points

◾◾ An increasing number of THAs and HAs 
were performed over time for FNF.

◾◾ HA patients tended to be older.

◾◾ Hospitalization and blood transfusion rates 
were higher for THA.

◾◾ Hospital size affected the rate of HAs, 
while hospital location affected the rate of 
THAs.

◾◾ A larger proportion of THA patients had 
private insurance.
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Hospital Discharge Survey (NHDS) and were 
imported into Microsoft Office Excel 2010.9 The 
NHDS examines patient discharges from various 
hospitals across the US, including federal, military, 
and Veterans Administration hospitals.9 Only short-
stay hospitals (mean stay, <30 days) and hospitals 
with a general specialty are included in the survey. 
Each year, about 1% of all hospital admissions 
from across the US are abstracted and weighted 
to provide nationwide estimates. The informa-
tion collected from each hospital record includes 
age, sex, race, marital status, discharge month, 
discharge status, days of care, hospital location, 
hospital size (number of beds), hospital type (pro-
prietary or for-profit, government, nonprofit/church), 
and up to 15 discharge diagnoses and 8 procedures 
performed during admission.9

International Classification of Diseases, Ninth 
Revision (ICD-9) procedure codes were used to 
search the NHDS for patients admitted after FNF 
for each year from 2001 through 2010. These 
codes were then used to identify patients within 
this group who underwent THA or HA. We also 
collected data on patient demographics, hospital-
ization duration, discharge disposition, in-hospital 
adverse events (deep vein thrombosis [DVT], 
pulmonary embolism [PE], blood transfusion, mor-
tality), form of primary medical insurance, number 
of hospital beds (0-99, 100-199, 200-299, 300-499, 
≥500), hospital type (proprietary, government, 
nonprofit/church), and hospital region (Northeast, 
Midwest, South, West). 

Trends were evaluated by linear regression with 
the Pearson correlation coefficient (r). Statistical 
comparisons were made using the Student t test 
for continuous data, and both the Fisher exact test 
and the χ2 test for categorical variables. Signifi-
cance level was set at P < .05. All analyses were 
performed with IBM SPSS Statistics 22. 

Results
Of the 12,757 patients identified as having FNFs 
(Figure 1), 582 (4.6%) underwent THA, 6697 
(52.5%) underwent HA, 3453 (27.1%) received 
internal fixation, and 1809 (14.2%) did not have 
their surgery documented. There were 164 men 
(28.2%) in the THA group and 1744 (26.0%) in the 
HA group (P = .27). Mean age was significantly (P 
< .01) higher for HA patients (81.1 years; range, 18-
99 years) than for THA patients (76.9 years; range, 
19-99 years), and there were significantly (P < .01) 
more medical comorbidities for HA patients (6.4 
diagnoses; range, 1-7+ diagnoses) than for THA 
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Figure 1. Distribution of surgical procedures performed for femoral neck fractures.
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Figure 2. Femoral neck fracture prevalence over time.
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Figure 3. Proportion of femoral neck fractures treated with total hip arthroplasty over time.
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patients (6.1 diagnoses; range, 1-7 diagnoses).
There was no clear trend in prevalence of FNFs 

between 2001 and 2010 (r = 0.25; Figure 2). 
During this period, fracture prevalence ranged from 
406 to 477 per 100,000 admissions. However, 
there was increased frequency in use of both sur-

gical techniques for FNFs over time: THA (r = 0.82; 
Figure 3) and HA (r = 0.80; Figure 4). The rate of 
THAs for FNFs increased from 4.2% for 2001 to 
2005 to 5.0% for 2006 to 2010 (P = .04); similarly, 
the rate of HAs for FNFs increased from 51.0% for 
2001 to 2005 to 54.7% for 2006 to 2010 (P < .01).

Hospital stay was longer (P < .01) for THA 
patients (7.7 days; range, 1-312 days) than for HA 
patients (6.7 days; range, 1-118 days), and blood 
transfusion rate was higher (P = .02) for THA 
patients (30.4%) than for HA patients (25.7%), but 
the groups did not differ in their rates of DVT (THA, 
1.2%; HA, 0.80%, P = .50), PE (THA, 0.52%; HA, 
0.72%, P = .52), or mortality (THA, 1.8%; HA, 2.9%; 
P = .16). Discharge disposition varied with surgical 
status (P < .01): 23.2% of THA patients and 11.6% 
of HA patients were discharged directly home after 
their inpatient stay, and 76.8% of THA patients and 
88.4% of HA patients were discharged or trans-
ferred to a short- or long-term care facility.

Hospital size (number of beds) affected the num-
ber of HAs performed (P < .01) but not the number 
of THAs performed (P = .10; Table). Hospital loca-
tion (Northeast, Midwest, South, West) affected 
THA frequency (P = .01), but not HA frequency (P 
= .07; Figure 5). In contrast, hospital type (propri-
etary, government, nonprofit/church) affected the 
HA rate (P < .01) but not the THA rate (P = .12; 
Table). 

Private medical insurance provided coverage for 
14.3% of THAs and 9.1% of HAs, and Medicare 
provided coverage for 80.9% of THAs and 86.0% 
of HAs (P < .01).

Discussion
The NHDS data showed a preference for HA over 
THA in the treatment of FNFs and suggested THA 
was favored for younger, healthier patients while 
HA was reserved for older patients with more 
comorbidities. Despite being younger and healthi-
er, the THA group had higher transfusion rates and 
longer hospitalizations, possibly because of the in-
creased complexity of THA procedures, which gen-
erally involve more operative time and increased 
blood loss. The resultant higher transfusion rate for 
THAs likely contributed to longer hospitalizations 
for FNFs. However, the THA and HA groups did not 
differ in their rates of DVT, PE, or mortality.

Multiple studies have noted no differences 
in mortality, infection, or general complications 
between THA and HA for FNF.8,10,11 THA patients 
have better functional outcomes, including Harris 
and Oxford hip scores and walking distance, but 

Table. Prevalence of Total Hip Arthroplasty and Hemiarthroplasty  
by Hospital Characteristics
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Figure 4. Proportion of femoral neck fractures treated with hemiarthroplasty over time.
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higher dislocation rates,8,10-12 and HA patients are at 
higher risk for reoperation because of progressive 
acetabular erosion.8,10,11

We noted an increase in use of both THA and 
HA for FNF over the study period (2001-2010). In a 
review of operative treatment for FNF by surgeons 
applying for the American Board of Orthopaedic 
Surgery certification between 1999 and 2011, Mill-
er and colleagues13 found a similar increase in the 
THA rate over time, but decreases in the HA and 
internal fixation rates, with candidates in the “adult 
reconstruction” subspecialty showing a particularly 
strong trend toward THA use.

These findings reflect a general propensity to-
ward femoral head replacement rather than preser-
vation through open reduction and internal fixation 
(ORIF). Recent studies have found that ORIF car-
ries a 39% to 43% rate of fixation failure and need 
for secondary revision, as well as risks of avascular 
necrosis, malunion, and nonunion.1,14-16 This need 
for secondary surgery makes ORIF ultimately less 
cost-effective than either THA or HA.16,17 Most 
authors would recommend arthroplasty for FNF in 
elderly patients with normal mental function1,16,18 
and would reserve ORIF for young patients with 
good bone stock, joint space preservation, and 
reducible noncomminuted fractures.1,19

Our study results suggest that smaller hospitals 
(<100 beds) tend to have lower rates of HA (P < .01, 
significant) and THA (P = .10, not significant; Table), 
possibly because FNF patients who present to 
these hospitals may be referred elsewhere because 
of regional differences in the availability of orthope-
dic traumatologists and arthroplasty subspecialists. 
Surgeon volume affects postoperative outcomes 
and may play a role in referral patterns.20 Ames and 
colleagues20 found that HA performed for FNF by 
surgeons with high-volume THA experience (vs 
non-hip-arthroplasty surgeons) had lower rates of 
dislocation, superficial infection, and mortality.

Regional differences were significant for THA 
alone, with the highest THA rates in the South 
(5.2%) and the lowest in the West (3.3%; Figure 
5). There were no clear regional trends for HA. 
Possible explanations include a propensity toward 
a more aggressive approach in these regions, 
increased regional prevalence of acetabular dis-
ease, regional surgeon preferences, and regional 
differences in patient characteristics (eg, increased 
prevalence of obesity in the South).21

HA rates were highest for nonprofit/church hos-
pitals and lowest for proprietary hospitals, whereas 
THA rates did not differ by hospital type. Possible 

explanations include an older, less mobile nonprof-
it/church patient cohort that is more amenable to 
HA, and surgeon preference. 

THA patients were more likely to be covered 
by private medical insurance than by Medicare—a 
finding in agreement with Hochfelder and col-
leagues,22 who found that, compared with federal 
insurance and self-pay patients, private insurance 
patients were 41% more likely to undergo THA 
than HA or internal fixation for FNF. We think that 
the age difference between our THA and HA 
groups contributed to the insurance variability in 
our study.

Our study had several limitations. It was conduct-
ed to examine the rates of THA and HA after FNF, 
not to survey treatment types, including ORIF and 
nonoperative management. The NHDS database 
does not provide information on HA implant type 
(unipolar, bipolar), use or nonuse of cement with 
HA, or surgical approach. Surgical approach could 
influence the rate of postoperative dislocation, an 
outcome measure that was not examined in this 
study. Last, the NHDS database tracks admissions 
and discharges, not patients. When a patient is 
discharged, collection of information on the patient’s 
postoperative course stops; a patient who returns 
even only 1 day later is recorded as a new or 
unique patient. Therefore, intermediate or long-term 
outcome information is unavailable, which likely led 
to an underrepresentation of DVT, PE, and mortality 
after these THA and HA procedures.

Figure 5. Rates of total hip arthroplasty in different regions of the United States.
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There was a trend toward femoral head replace-
ment rather than ORIF in the treatment of FNF. 
Cognitively functional and independent elderly 
patients, and patients with osteoarthritis or rheu-
matoid arthritis, may benefit from THA, whereas 
HA may be better suited to cognitively dysfunc-
tional patients.23,24 The NHDS reflects an increasing 
trend toward arthroplasty over ORIF, but the exact 
treatment choice is affected by hospital type, size,  
location and surgeon preference, training, and 
subspecialization.

Dr. Woon is an Orthopedic Fellow, Hospital for Special 
Surgery, New York, New York. He was an Orthopedic 
Resident at the University of Illinois at the time the 
article was written. Dr. Moretti is Assistant Professor, 
Department of Orthopaedic Surgery, Drexel University, 
Philadelphia, Pennsylvania. Dr. Schwartz is an Orthopedic 
Surgeon, Illinois Bone and Joint Institute, Grayslake, 
Illinois. Dr. Goldberg is Associate Professor of Clinical 
Orthopaedics, Department of Orthopaedic Surgery, 
University of Illinois, Chicago, Illinois.

Acknowledgment: The authors thank Hristo Piponov, MD, 
for assistance with statistical calculations.

Address correspondence to: Colin Y. L. Woon, MD, 
Department of Orthopaedic Surgery, University of Illinois, 
835 S Wolcott Ave, M/C 844, Chicago, IL 60612 (tel, 312-
996-9858; fax, 312-996-9025; email, wolv23@gmail.com).

Am J Orthop. 2017;46(6):E474-E478. Copyright Frontline 
Medical Communications Inc. 2017. All rights reserved.

References
1.	 Macaulay W, Pagnotto MR, Iorio R, Mont MA, Saleh KJ. 

Displaced femoral neck fractures in the elderly: hemiarthro-
plasty versus total hip arthroplasty. J Am Acad Orthop Surg. 
2006;14(5):287-293.

2.	 Miyamoto RG, Kaplan KM, Levine BR, Egol KA, Zuck-
erman JD. Surgical management of hip fractures: an 
evidence-based review of the literature. I: femoral neck 
fractures. J Am Acad Orthop Surg. 2008;16(10):596-607.

3.	 Kannus P, Parkkari J, Sievänen H, Heinonen A, Vuori I, 
Järvinen M. Epidemiology of hip fractures. Bone. 1996;18(1 
suppl):57S-63S.

4.	 Zuckerman JD. Hip fracture. N Engl J Med. 
1996;334(23):1519-1525.

5.	 Papandrea RF, Froimson MI. Total hip arthroplasty after 
acute displaced femoral neck fractures. Am J Orthop. 
1996;25(2):85-88.

6.	 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-analy-
sis and systematic review of randomized trials. Int Orthop. 
2012;36(8):1549-1560.

7.	 Skinner P, Riley D, Ellery J, Beaumont A, Coumine R, 
Shafighian B. Displaced subcapital fractures of the femur: 
a prospective randomized comparison of internal fixa-
tion, hemiarthroplasty and total hip replacement. Injury. 
1989;20(5):291-293.

8.	 Baker RP, Squires B, Gargan MF, Bannister GC. Total hip 

arthroplasty and hemiarthroplasty in mobile, independent 
patients with a displaced intracapsular fracture of the femoral 
neck. A randomized, controlled trial. J Bone Joint Surg Am. 
2006;88(12):2583-2589.

9.	 Centers for Disease Control and Prevention, National Center 
for Health Statistics. National Hospital Discharge Survey. 
http://www.cdc.gov/nchs/nhds/about_nhds.htm. Last updat-
ed December 6, 2011. Accessed December 10, 2013.

10.	 Zi-Sheng A, You-Shui G, Zhi-Zhen J, Ting Y, Chang-Qing 
Z. Hemiarthroplasty vs primary total hip arthroplasty for 
displaced fractures of the femoral neck in the elderly: a 
meta-analysis. J Arthroplasty. 2012;27(4):583-590.

11.	 Yu L, Wang Y, Chen J. Total hip arthroplasty versus 
hemiarthroplasty for displaced femoral neck fractures: 
meta-analysis of randomized trials. Clin Orthop Relat Res. 
2012;470(8):2235-2243.

12.	 Hopley C, Stengel D, Ekkernkamp A, Wich M. Primary total 
hip arthroplasty versus hemiarthroplasty for displaced intra-
capsular hip fractures in older patients: systematic review. 
BMJ. 2010;340:c2332.

13.	 Miller BJ, Callaghan JJ, Cram P, Karam M, Marsh JL, Noiseux 
NO. Changing trends in the treatment of femoral neck 
fractures: a review of the American Board of Orthopaedic 
Surgery database. J Bone Joint Surg Am. 2014;96(17):e149.

14.	 Rogmark C, Carlsson A, Johnell O, Sernbo I. A prospective 
randomised trial of internal fixation versus arthroplasty for 
displaced fractures of the neck of the femur. Functional 
outcome for 450 patients at two years. J Bone Joint Surg Br. 
2002;84(2):183-188.

15.	 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.

16.	 Keating JF, Grant A, Masson M, Scott NW, Forbes JF. 
Randomized comparison of reduction and fixation, bipolar 
hemiarthroplasty, and total hip arthroplasty. Treatment of 
displaced intracapsular hip fractures in healthy older patients. 
J Bone Joint Surg Am. 2006;88(2):249-260.

17.	 Iorio R, Healy WL, Lemos DW, Appleby D, Lucchesi CA, 
Saleh KJ. Displaced femoral neck fractures in the elderly: 
outcomes and cost effectiveness. Clin Orthop Relat Res. 
2001;(383):229-242.

18.	 Johansson T, Jacobsson SA, Ivarsson I, Knutsson A, Wahl-
ström O. Internal fixation versus total hip arthroplasty in the 
treatment of displaced femoral neck fractures: a prospec-
tive randomized study of 100 hips. Acta Orthop Scand. 
2000;71(6):597-602.

19.	 Shah AK, Eissler J, Radomisli T. Algorithms for the treat-
ment of femoral neck fractures. Clin Orthop Relat Res. 
2002;(399):28-34.

20.	 Ames JB, Lurie JD, Tomek IM, Zhou W, Koval KJ. Does sur-
geon volume for total hip arthroplasty affect outcomes after 
hemiarthroplasty for femoral neck fracture? Am J Orthop. 
2010;39(8):E84-E89.

21.	 Le A, Judd SE, Allison DB, et al. The geographic distribution 
of obesity in the US and the potential regional differences in 
misreporting of obesity. Obesity. 2014;22(1):300-306.

22.	 Hochfelder JP, Khatib ON, Glait SA, Slover JD. Femoral neck 
fractures in New York state. Is the rate of THA increasing, 
and do race or payer influence decision making? J Orthop 
Trauma. 2014;28(7):422-426.

23.	 Lowe JA, Crist BD, Bhandari M, Ferguson TA. Optimal 
treatment of femoral neck fractures according to patient’s 
physiologic age: an evidence-based review. Orthop Clin 
North Am. 2010;41(2):157-166.

24.	 Callaghan JJ, Liu SS, Haidukewych GJ. Subcapital fractures: 
a changing paradigm. J Bone Joint Surg Br. 2012;94(11 suppl 
A):19-21.

This paper will be judged for the Resident Writer’s Award.


