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Abstract

Introduction: Controversary exists around the best surgical management for traumatic geriatric displaced femoral
neck fractures. The study objective was to compare outcomes among those managed with a total hip arthroplasty
(THA) to those managed with a hemiarthroplasty (HA). Methods: This retrospective matched cohort study
included geriatric hip fractures (265 y/o) admitted 7/1/16-3/31/20. Patients were matched on having an advanced
directive, pre-existing dementia, and age. Outcomes included: time to surgery, length of stay (LOS), blood loss
volume, and discharge destination. THAs were compared to HAs; an alpha of <.05 indicated statistical significance.
Results: There were 191 patients: 86% were treated with HA and 14% with THA. Most (40%) were 80-89 years old,
66% were female, and 92% were white. After matching, the groups were well balanced on demographics and
baseline characteristics with 27 patients/arm. The median time to surgery was 23 hours for both arms, P = .38. The
LOS was significantly longer for those managed with a HA when compared to those managed with a THA, 5.6 vs
4.0 days, P =.001. The median blood loss volume was significantly lower for HAs than for THAs, but the difference
was small, 100 vs 120 mL, P = .02. Patients managed with a HA were less likely to be discharged home than those
managed with a THA, 22% vs 70%, P = .005. Conclusions: While patients managed with a THA had significantly
more blood loss than those managed with a HA, the difference in blood loss was small and not clinically relevant.
Those managed with a THA experienced a significantly shorter LOS and were more likely to be discharged home
than patients managed with a HA. Among a healthier, younger geriatric population, THA may lead to shortened LOS
and improved discharge destinations when compared to HA for treatment of femoral neck fractures.
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Introduction

As many as 30% of geriatric patients die within a year of
sustaining a hip fracture; among those who survive, ap-
proximately half do not achieve their pre-injury
ambulation.'” Earlier surgical intervention is signifi-
cantly associated with decreased mortality and the goal of
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surgery is to achieve or improve the pre-injury ambulation,
and to mobilize early after surgery.'” It is estimated that
the number of annual hip fractures in the United States will
increase in the next 30 years, from 300,000 to 700,000.*°
Hence the need for improved guidelines on the manage-
ment of geriatric hip fractures to optimize outcomes.’

While nondisplaced femoral neck fractures (FNFs) are
regularly managed with osteosynthesis, controversy remains
regarding the management of displaced FNFs.®® Hemi-
arthroplasty (HA) was the initial surgical procedure of choice
for displaced FNFs, however total hip arthroplasty (THA) has
emerged as an alternative method over the past 20 years.” HA
has been associated with shorter operative time and less
postoperative complications, but with poorer postoperative
functional results, higher revision rates, and increased post-
operative pain.>*? Because of this, HA is typically reserved
for sicker and more medically complex patients.>* In con-
trast, THA had been associated with longer operative times,
increased surgical complexity, higher costs, and higher rate of
post operative dislocation, but better postoperative function
and pain control.*”"! As a result, it is preferred for younger
and healthier patients who have a better functional condition
pre-injury.®*'° While these factors are reported in the liter-
ature, the effect of surgical management on other in-hospital
outcomes is unclear.

As the number of geriatric patients is expected to dra-
matically increase over the next 20 years, so are the pro-
jected number of hip fractures, thus there is a need for more
definitive guidelines for the surgical management of geri-
atric hip fractures.' Many studies have compared the effect
of HA and THA on postoperative morbidity and mortality
but, few studies have investigated their effect on blood loss
volume, postoperative complications, LOS, and discharge
destination.**%'%!2 These factors can have major impli-
cations in patient morbidity and mortality, which need to be
considered when selecting the appropriate surgical proce-
dure for individual geriatric patients. The purpose of this
study is to compare the outcomes of time to surgery, LOS,
blood loss volume, postoperative complications, and dis-
charge destination among those treated with THA to those
managed with a HA among geriatric hip fractures.

Methods

This was a retrospective cohort study at a level 1 trauma
center. Geriatric trauma patients (aged >65 years old) who
suffered a hip fracture admitted July 1%, 2016, to March
31%, 2020, were included. Patients were excluded if they
were not managed with a THA or a HA. Ethics Committee
and Institutional Review Board (IRB) approval were re-
ceived from HealthONE, LLC (study number 1615858).
This study was approved with a waiver of patient consent.
The primary aim of the study was to compare outcomes
between those managed with a THA and those managed

with a HA. The decision to offer THA to a patient is at the
discretion of the surgeon. In general patients who are
community ambulators without significant medical co-
morbidities are offered THA regardless of age. Outcomes
included time in surgery (hours), LOS (days), blood loss
volume (mL), in-hospital complications, and discharge
destination. Any blood loss reported perioperatively in the
patients’ electronic medical record was included. This
often includes estimates from the treating physician, or
blood soaked in sponges measured and documented.

Matching

Patients managed with a HA were matched to those
managed with a THA in a consecutive order using hospital
arrival date. Variables which were significantly different in
the univariate analysis (Table 1) were used for matching
between groups and included: having an advanced di-
rective, having dementia, and age. Age category (65-69,
70-79, 80-89, >89) was used to match on age.

Statistical Analysis

Dichotomous and categorical variables were summarized
as percentage (count) and were compared using McNe-
mar’s test. Continuous variables were summarized as
means (standard deviation) or medians (interquartile
range) and were compared using paired Student’s ¢ test or
Wilcoxon paired-rank sum, when appropriate. An alpha of
less than .05 was used to define statistically significant
differences between groups. Analyses were performed
using Statistical Analysis Software (SAS) v. 9.4.

Results

Of the 191 patients who met the selection criteria, a
majority (85%) were managed with a HA. The groups were
similar in their sex (P = .62), and race (P = .65), however
those managed with a HA were significantly older (P <
.0001) than THA patients, Table 1. While the admission
heart rate was similar (P = .20), the admission systolic
blood pressure was trending towards (P = .06) statistically
higher for those managed with a HA when compared to
those managed with a THA. Patients managed with a HA
also had a preexisting advanced directive (P = .01) and
dementia (P = .001) more often than patients managed
with a THA; other comorbidities were similar between
groups. There was no difference in the cause of injury
(P = .27) between groups. Additionally, the time from
arrival to surgery (P = .42) and injury to surgery (P =.76)
were similar between groups. There was no difference in
the surgical approach between groups; 40.9% of those
treated with a HA received the posterior approach
compared to 29.6% of those treated with a THA, P = .27.
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Table |. Demographics and Baseline Characteristics.
Hemiarthroplasty n = 164 Total hip arthroplasty n = 27 P-value
Age category % (n) <.0001
65-69 5.5% (9) 51.9% (14)
70-79 18.9% (31) 37.0% (10)
80-89 49.4% (81) 11.1% (3)
>89 26.2% (43) 0% (0)
Sex, % female (n) 71.3% (117) 66.7% (18) .62
Race % (n) .65
White 92.0% (151) 100% (27)
Black or African American 1.8% (3) 0% (0)
Asian 6% (1) 0% (0)
Other 5.5% (9) 0% (0)
Lower extremity AlS, median (IQR) 3.0 (3.0, 3.0) 3.0 (3.0, 3.0) >99
Admission SBP, median (IQR) 160 (140, 182) 151.5 (127.0, 168.0) .06
Admission heart rate, median (IQR) 79 (70, 86) 74 (65, 82) .20
Comorbidities % (n)
Advanced directive 20.7% (34) 0% (0) .01
Anticoagulant use 14.0% (23) 3.7% (1) 21
COPD 12.2% (20) 3.7% (1) 32
Cirrhosis 12.2% (20) 3.7% (1) 32
Current smoker 8.5% (14) 14.8% (4) 29
Dementia 26.8% (44) 0% (0) .001
Diabetes 9.2% (15) 0% (0) A3
Functionally dependent 20.1% (33) 3.7% (1) .053
Hypertension 40.9% (67) 29.6% (8) .30
Injury caused by fall, % (n) 98.8% (162) 96.3% (26) 27
Arrival to surgery, hours, median (IQR) 56.3 (44.6, 68.8) 58.4 (53.1, 63.6) 42
Injury to surgery, hours, median (IQR) 66.1 (53.0, 77.9) 62.8 (60.4, 67.4) .76
Posterior approach, % (n) 40.9% (67) 29.6% (8) 27

Abbreviations: AlS, Abbreviated Injury Scale; SBP, systolic blood pressure; COPD, chronic obstructive pulmonary disease; IQR, interquartile range.

Bold values indicate statistically significant differences between groups.

Matched Population

After matching on age decile, having an advanced directive,
and dementia, there were 54 patients, or 27 per group,
Table 2. The matched patients were similar across all ex-
amined demographics and clinical characteristics. Overall,
the population was younger, predominantly female, and
white. There was no difference in the lower extremity
abbreviated injury severity score (P < .99) between groups.

The time from arrival to surgery was approximately
23 hours for both groups (P = .38), Figure 1. The time in
surgery was also statistically similar between groups, being
a median of 1 hour for those managed with a HA and
1.3 hours for those managed with a THA, P = .50. Those
managed with a HA had a significantly longer median LOS
when compared to those managed with a THA (5.6 vs
4.0 days, P = .001). There was also no difference in the

surgical approach after matching, 37.0% of those treated
with a HA compared to 29.6% of those treated with a THA
received the posterior approach, P = .77.

In-hospital complications were rare, but the rate of
complications was similar between groups (P = .25) Table 3.
Of the complications, all were among patients managed with
aHA: 7.4% suffered a deep vein thrombosis, 7.4% suffered a
stroke or cerebrovascular accident, 7.4% suffered a pulmo-
nary embolism and 3.7% had an unplanned admission to the
intensive care unit (ICU). While those managed with a HA
had a significantly lower median volume of blood loss than
those managed with a THA, the difference was small
(100 mL vs 120 mL, P = .02). Patients managed with a HA
were less likely to be discharged to home or home with health
services, and more likely to be discharged to a skilled nursing
facility, other acute care, or to rehabilitation, than those
managed with a THA (P = .01)
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Table 2. Matched Patients Demographics and Baseline Characteristics.

Hemiarthroplasty n = 27 Total hip arthroplasty n = 27 P-value

Age category % (n) .07

60-69 25.9% (7) 51.9% (14)

70-79 63.0% (17) 37.0% (10)

80-89 11.1% (3) 11.1% (3)

>89 0% (0) 0% (0)
Sex, % female (n) 77.8% (21) 66.7% (18) .55
Race % (n) N/A

White 88.9% (24) 100% (27)

Black or African American 0% (0) 0% (0)

Asian 0% (0) 0% (0)

Other 11.1% (3) 0% (0)
Lower extremity AlS, median (IQR) 33,3 3@3,3) >99
Admission SBP, median (IQR) 154.5 (142.0, 184.0) I51.5 (127.0, 168.0) 20
Admission heart rate, median (IQR) 77.0 (70.0, 86.0) 74.0 (65.0, 82.0) 44
Comorbidities % (n)

Advanced directive 0% (0) 0% (0) >.99

Anticoagulants 22.2% (6) 3.7% (1) .13

COPD 14.8% (4) 3.7% (1) .38

Cirrhosis 0% (0) 0% (0) >.99

Current smoker 18.5% (5) 14.8% (4) >99

Dementia 0% (0) 0% (0) >.99

Diabetes 0% (0) 18.5% (5) .07

Functionally dependent 14.8% (4) 3.7% (1) .38

Hypertension 40.7% (11) 29.6% (8) .58
Injury caused by fall, % (n) 92.6% (25) 96.3% (26) >.99
Arrival to surgery, hours, median (IQR) 23.0 (16.6, 27.7) 23.4 (21.3, 25.5) .38
Injury to surgery, hours, median (IQR) 29.3 (24.5, 32.4) 25.1 (24.2, 27.0) >.99
Posterior approach, % (n) 37.0% (10) 29.6% (8) 77

Patients matched on age, having an advanced directive, and having dementia prior to their injury.

Abbreviations: AlS, Abbreviated Injury Scale; SBP, systolic blood pressure; COPD, chronic obstructive pulmonary disease; IQR, interquartile range.
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Figure 1. Timing metrics by surgical approach.

Discussion

Both HA and THA have been shown to be viable options
for the treatment of displaced FNFs for geriatric trauma
patients. In this study the patients managed with a THA
were significantly younger and had dementia or a pre-
existing do not resuscitate (DNR) order less often than
HA patients. After matching for these characteristics,
management with a THA was associated with greater

blood loss, though the difference was clinically insig-
nificant, as well as a significantly shorter LOS and a
greater likelihood for the patient to discharge home rather
than to a rehabilitation facility when compared to HA.
This data suggests that younger age, dementia, and
preexisting DNR may be useful factors to consider for
THA selection. Notably, there were no significant dif-
ferences in the mortality rate, complication rate, time to
surgery, or time in surgery when comparing patients
managed with THA to those managed with HA.

While the literature suggests that THA may be
preferable for younger and less medically complex
patients, and that HA is better suited for older and sicker
patients, there has been little consensus regarding the
specific factors that should be wused to guide
treatment.>**'? Like prior studies, this study found older
age was associated with HA management.”*”->'? Ad-
ditionally presence of dementia or a preexisting DNR
were factors related to treatment with HA. Another study
found that congestive heart failure, chronic lung disease,
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Table 3. Outcomes for Matched Population.
Hemiarthroplasty n = 27 Total hip arthroplasty n = 27 P-value

ICU admission, % (n) 7.4% (2) 0% (0) .50
Any complication, % (n) 11.1% (3) 0% (0) .25
Blood loss volume (mL), median (IQR) 100 (50, 150) 120 (100, 200) .02
Discharge disposition, % (n)

Home or home with health services 22.2% (6) 70.4% (19) .0l

SNF or other acute care 44.4% (12) 22.2% (6)

Rehab 33.3% (9) 7.4% (2)

In-hospital mortality or hospice 0% (0) 0% (0)

Abbreviations: ICU, intensive care unit; HLOS, hospital length of stay; DVT, deep vein thrombosis; CVA, cerebrovascular accident; PE, pulmonary
embolism; SNF, skilled nursing facility; IQR, interquartile range. Bold values indicate statistically significant differences between groups.

diabetes, hypertension, renal failure, and older age to be
related to treatment with HA.* It has also been suggested
to consider the preinjury level of activity when deter-
mining the best treatment approach.* Dangelmajer et al
observed that THA operation was associated with age,
race, payer status, hospital size, and being a teaching
hospital, they discuss that the high cost of THA may be
another factor driving the decision process.””'" Another
study observed younger age and use of steroids to be
predictive of THA.? Boniello et al. suggest that HA is
utilized for sicker, older patients more often due to the
complexity of THA and longer operative times, however
in this study the median time in surgery was comparable
between groups.”

The lack of statistical difference for the median time in
surgery between the groups is in contrast to existing lit-
erature; prior studies have noted an increased time in
surgery for patients managed with a THA when compared
to a HA.®!'""!? This difference may be related to surgeon
experience or hospital protocols, as this study evaluated a
single-institution, as opposed to studying multiple centers
which may have varying levels of surgeon experience or
treatment protocols. Time to surgery was also not statis-
tically different between patients who underwent HA and
THA, with a mean time of 23 hours observed for both
groups. Consistent with this study, a prior study saw no
significant differences in time to surgery.'”

The LOS was significantly longer among patients who
underwent HA as compared to THA (5.6 vs 4.0 days),
which may be related to improved postoperative func-
tionality among THA patients priming them for discharge
quicker than HA patients. Other studies also observed a
longer LOS for patients managed with a HA compared to
THA; however, the difference in both studies was small
(<1 day) which raises the question of clinical
significance.”'? Sharma et al observed no difference in the
LOS between groups.'>"? Alternatively, Ogawa et al re-
ported the patients treated with HA experienced a

significantly shorter LOS than THA patients, P <.001."" In
a study by van den Bekerom et al, THA patients stayed a
mean of 18.8 days, and HA patients a mean of 17.1 days, but
they did not provide the significance of this difference.'*

While the complication rate was similar between
groups, complications were rare and only occurred in
patients managed with a HA. The complications were:
thromboembolic events, stroke, and unplanned admission
to the ICU. Other studies also observed no differences in
complications.'"'*!> Ogawa et al noted that the rate of
systemic complications was similar between groups, P =
.65."! However when examining individual complications,
they observed a statistically higher rate of urinary tract
infections among patients managed with a HA.'" While
complication rates were similar, there was a significant
difference in the blood loss volume.

The volume of blood loss was significantly lower for
patients managed with HA compared to THA, although the
difference was small (100 mL vs 120 mL) and may be
clinically negligible. Similar to our study, Ogawa, et al
reported higher volumes of blood transfusions in patients
undergoing THA, which they attributed to a longer op-
erative time and surgical complexity for THAs.'" van den
Bekerom et al. noted higher blood loss among patients
managed with THA, which also appeared to correlate with
longer operative time.'* This was further noted by Sharma
et al, Blomfeldt et al, and in a systemic review by Li
et al®*'>'® There was no difference in operative time be-
tween THA and HA in this study, which may be why the
difference in volume of blood loss was so minute.

Patients treated with HA were less likely to be discharged
to home and more likely to be discharged to a skilled nursing
facility or other rehabilitation facility when compared to
THA patients. This suggests that those treated with a THA
needed further care after they were approved for hospital
discharge than patients who were treated with a HA. Sto-
nach et al reported the same finding of improved rates for
patients managed with a THA to be discharged home."? This
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finding is in line with other studies that found THA was
associated with improved functional outcomes compared to
HA.>* If patients are more functional and ambulate faster
postoperatively, they would be more likely to be discharged
home when compared to those patients who have more
functional limitations postoperatively and therefore are in
greater need of physical rehabilitative support before and
after leaving the hospital. Alternatively, Blomfeldt et al.
reported no difference in living conditions between groups
at 4 months or at 12 months after discharge.®

Limitations

This study had limitations; this was a retrospective study
with a small sample size. Information on the post-operative
gait was not collected, nor was the dislocation rate. The
dislocation rate can be difficult to determine for trauma
cases who might not receive further treatment at the same
center where they were sent after their traumatic injury.
Blood loss volumes included estimates documented by the
operative surgeon, which may vary by the operative sur-
geon. The results may not be generalizable to elective cases
or to populations younger than 65 years old. In future
studies, it may be of interest to evaluate the time to
postoperative ambulation between THA and HA. Addi-
tionally, this study did not look at the effects of operative
cementing. Surgeon preference may also influence the
decision to conduct a HA ora THA, a survey found 73% of
general orthopedic surgeons preferred HA.'°

Conclusions

This study found that while patients managed with THA
experienced significantly more blood loss, the difference
was not clinically relevant. The patients managed with THA
also had a shortened LOS and were more likely to discharge
home rather than a rehabilitation facility, with equivalent
time to surgery and postoperative complications compared
to patients managed with HA. Among a healthier, younger
geriatric population, THA may lead to shortened LOS and
improved discharge destinations when compared to HA for
treatment of hip fractures. Patient age, presence of dementia,
or a preexisting DNR may be important factors for operative
management of geriatric hip patients.
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