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ABSTRACT

Introduction: Hip fractures are increasingly common injuries encountered by trauma surgical services. Risk of morbidity and mortality
associated with such injuries may be dependent on the standardization of clinical care. Our institution sought to standardize the clinical care of hip
fracture patients and created, implemented then enforced an algorithmic hip fracture management protocol. The goal of this study is to analyze
outcomes of patients before and after utilization of a hip fracture management protocol.

Methods: We retrospectively analyzed 445 hip fracture patients hospitalized for over 24 hours at an urban level 1 trauma center from 2013-2018.
We abstracted demographics, injury severity score (ISS), time to operative fixation, hospital length of stay (LOS), intensive care unit LOS,
ventilator days, deep venous thrombosis (DVT) prophylaxis appropriateness and survival to hospital discharge.

The sample was stratified into three groups and compared based on timing and status of the hip fracture management protocol:

A: Antecedent events/no protocol from 1/1/2013-8/1/2014

B: Protocol implemented with no enforcement from 8/2/2014-8/1/2017

C: Protocol continued implementation with enforcement and performance improvement tracking from 8/2/2017-3/31/2018

Results: Mean time to operative fixation in hours decreased across the time periods: 86.3+3.8 in group A, 48.0+1.1 in group B and 31.1+1.8 in
group C (p<0.0001). Mean hospital LOS in days also decreased: 10.4+0.9 in group A, 7.4+0.3 in group B and 5.5+0.4 in group C (p<0.0001). Mean
DVT prophylaxis appropriateness (1 = yes; 0 = no) achieved near perfection after protocol implementation: 0.8+0.02 in group A, 1.0+£0.006 in
group B and 1.0+0.009 years in group C (p<0.0001). Mean fraction of survival to hospital discharge improved after protocol implementation:
0.9+0.02 in group A, 0.99+0.007 in group B and 0.98+0.01 in group C (p=0.0203).

Conclusion: Implementation of an organized hip fracture management protocol with enforcement and performance improvement tracking
shortens time to operative fixation, increases VTE prophylaxis appropriateness, decreases LOS and increases rate of survival to discharge.
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Introduction
Hip fractures are a major burden to the healthcare system and are
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becoming increasingly common particularly among females and older

Admit to Trauma Service
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patients [1]. But despite operative and medical management advances 4 4
over the past 30 years, mortality rates for hip fracture patients remain O Wigaton PP 0 Nonamecans apee fanagement
Q Anaigesia O Medical contraindication to surgery

essentially unchanged [2].

In the United States, with an estimated 1.66 million hip fractures in
1990 and taking into account aging of the population, the number of
hip fracture cases is expected to double by 2040 [3] and reach 6.26
million by 2050 [4]. Investigation into optimal clinical management is
crucial to addressing the burgeoning number of cases.

Several factors play a role in the etiology and management complexity
of hip fractures and include osteoporosis [5], diabetes [6], dialysis and
kidney transplantation [7], previous fracture and/or injury [8] and
seasonality [9]. In addition, physiologic stress resulting from hip
fractures as well as delayed operative treatment may contribute to
major complications, including deep venous thrombosis (DVT),
pulmonary embolism, mental confusion/delirium, urinary tract
infections, pressure ulcers, and loss of functional mobility [10, 11].

To begin addressing these and other factors, our institution sought to
standardize the clinical care of hip fracture patients by creating,
implementing then enforcing an algorithmic hip fracture management
protocol (FIGURES 1-3).

The goal of this study is to analyze outcomes of hip fracture patients
before and after utilization of a hip fracture management protocol.
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O If surgery delayed by more than 24 hours start
Lovenox prophylaxis unless contraindicated
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QO Laboratory evaluation: CBC, BMP, Coagulation
Profile +/-ABG

O NPO ater Midnight except for meds

Q IV hydration

Q Discontinue thromboembolic chemoprophylaxis 12
hours prior to anticipated OR

Medical optimization
Supportive Care
Q Anaigesia
Q IV hydration
Q Incentive spirometry
Q Foley catheter placement
Q Comfort measures
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VTE prophylaxis
Q Rivaroxiban 10 mg PO QD +/- SCDs
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O Out of bed to chair
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Disposition Planning
O Social services
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Q Family planning
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Q Home
Q Rehabilitation facility
Q Sub-acute nursing facility
Q Skilled nursing facility

FIGURE 1. Hip fracture management protocol (page 1 of 3).
Preoperative and non-operative treatment approach.
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Post Anesthesia Care Unit

Q EKG, CBC, BMP, Coagulation Profile, Cardiac Enzymes,
+/-ABG

QO Sequential Compression Devices [SCDs]

Q Narcotic Analgesics

Q Incentive Spirometry

0 Restart thromboembolic chemoprophylaxis 12 hours post-
op if no contraindication

Q Overhead Trapeze

QO Advance diet as tolerated, IVF until tolerating regular diet
then KVO

Q Neurovascular checks every 6 hours post-op for 24 hours

Yy

Post-Operative Day 1
Q Discontinue prophylactic antibiotics
Q Discontinue foley catheter
Q Discontinue suction drains if appropriate per Orthopedics
Q IV to heplock if patient tolerating diet
QO Check CBC, BMP, +/- Coagulation profile
Q Out of Bed to chair, Incentive spirometry, SCDs
QO Rehabilitation Medicine Re-evaluation
Q Physical Therapy, weight bearing as appropriate
Q Occupational Therapy — functional evaluation
and adaptive exercises
Q Rivaroxiban 10 mg PO QD [VTE Prophylaxis]
Q Social services: Discharge planning [disposition]

Post-Operative Day 2 and beyond
Q Discontinue Foley catheter / Drains if still present
Q0 Dressing change wound site POD # 3
Q Check CBC, BMP, +/- Coagulation profile
Q Out of Bed to chair, Incentive spirometry
Q Rivaroxiban 10 mg PO QD [VTE Prophylaxis]
Q Social services: Finalize Discharge planning [disposition]
Q Continue Physical and Occupational therapy

Discharge

Q Afebrile, hemodynamically appropriate and stable

Q Tolerating regular diet

Q Medically optimized with near-baseline laboratory values

Q Wound clean, dry, and intact

Q Pain well controlled by oral medications

Q Cleared by Rehabilitation medicine for transfer from acute
care

Q Patient sent home on Rivaroxiban 10 mg PO QD [VTE
prophylaxis]

Q Discharge instructions, limitations, medications reviewed
with patient and family, follow up visits scheduled

FIGURE 2. Hip fracture management protocol (page 2 of 3).
Post-operative treatment approach.

[ VTE Risk assessment with HAS-BLED Risk assessment |

HAS-BLED Bleeding Risk Score
Category Points

Hypertension
Q history or SBP > 160 mmHg

Abnommal renal or hepatic function 1or2

Q CKD, S/p renal transplant, or serum
creatinine > 2.3 mg/dl

Q Chronic liver disease, elevated LFTs
[serum Bili > 2x normal in association with
ALT/AST/ALP > 3x nomal]

Stroke 1
Q previous history of stroke

Bleeding 1

Q major bleeding history or anemia or ~Medical options for DVT
predisposition to bleeding may need o be modified or avoided in

Labile INRs 1 patients with significant chronic kidney

Q unstable or high INR disease or acue kidney injury*

Eldery 1

Q Age 265 years

Drugs or alcohol Tor2

Q concomitant therapy with anti-platelet
agents, NSAIDS, anticoaguiant OR
0 alcohol intake [28 aiconolic drinksiweek]

HAS-BLED score % bleeds
0 13
T 7]
2 88
3 74
4 87
5 125
HAS-BLED Score 4
#
[ @ consider scos or vc Fiter | Q Start Lovenox 40 mg/d OR
25 mg/d either 12

hours before surgery or 12 hours
after surgery +/- SCDs

FIGURE 3. Hip fracture management protocol (page 3 of 3).
Post-operative DV T prophylaxis guideline.

Methods

After institutional review board waiver was obtained for this study,
drawing from our prospectively-accrued trauma registry, we
retrospectively analyzed hip fracture patients who were hospitalized
for over 24 hours at an urban level 1 trauma center from January 1,
2013 to March 31, 2018. All patients with an associated International
Classification of Diseases hip fracture diagnosis code were included.
We intended to exclude any patient who on chart review did not have a
hip fracture; however, no exclusions were necessary as all abstracted
patients were confirmed to have sustained hip fractures.

We abstracted demographics (age and sex), injury severity score (ISS),
time to operative fixation, hospital length of stay (LOS), intensive care
unit LOS, ventilator days, DVT prophylaxis appropriateness and
survival to hospital discharge.

The sample was then stratified into three groups and compared based
on timing and status of the hip fracture management protocol:

A: Antecedent events/no protocol from 1/1/2013-8/1/2014

B: Protocol implemented with no enforcement from
8/2/2014-8/1/2017

C: Protocol continued implementation with enforcement and
performance improvement tracking from 8/2/2017-3/31/2018

Statistical methods included chi-squared analysis for categorical data,
t-test or one-way analysis of variance (ANOVA) for continuous data.
By convention, the threshold for statistical significance was set to a p-
value of <0.05. Analyses were performed using IBM SPSS Statistics
software (Mac version 22; IBM Corp, Armonk, NY).

Results

Atotal of 445 patients were included: 29 in group A, 294 in group B and
122 in group C. The study population across the three groups were
similar with regard to age, sex and injury severity scores (p>0.05).

ICU LOS and ventilator days did not differ significantly between the
three groups. However, mean time to operative fixation in hours
decreased across the time periods: 86.3+3.8 in group A, 48.0+1.1 in
group Band 31.1+1.8 in group C (p<0.0001).

Mean hospital LOS in days also decreased: 10.4+0.9 in group A,
7.4+40.3 in group B and 5.54+0.4 in group C (p<0.0001).

Mean DVT prophylaxis appropriateness (1 = yes; 0 = no) achieved
near perfection after protocol implementation: 0.8+0.02 in group A,
1.0+0.006 in group B and 1.0+0.009 years in group C (p<0.0001).

Finally, mean fraction of survival to hospital discharge improved after
protocol implementation: 0.9+0.02 in group A, 0.99+0.007 in group B
and 0.98+0.01 in group C (p=0.0203). (TABLE 1).

TABLE 1. Outcomes Before Implementation of a Standardized Hip
Fracture Protocol (Group A), After Implementation (Group B) and
After Implementation, Enforcement and Performance Improvement
Tracking (Group C).

Outcomes A B C p-value
(n=29) | (n=294) | (n=122)
Mean Time to Operative [86.3 (3.8)48.0 (1.1)| 31.1 (1.8)[<0.0001
Fixation in Hours (SD)

DVT Prophylaxis 0.79 1.0 1.0 |<0.0001
Appropriateness (0.02) | (0.006) | (0.009)
[1=yes; 0=no] (SD)

Mean Hospital LOSin [10.4 (0.9)] 7.4 (0.3) | 5.5 (0.4) |<0.0001
Days (SD)

Survival to Hospital 0.93 0.99 0.98 [<0.0203
Discharge (0.02) | (0.007) | (0.01)
Discussion

We demonstrate that implementation and enforcement with
performance improvement tracking of a standardized hip fracture
management protocol results in shorter time to operative fixation,
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shorter hospital LOS, more appropriate DVT prophylaxis
administration and a higher survival to discharge.

Outcomes after hip fracture may be influenced by a multitude of
factors, including patient characteristics, type and severity of the
injury, and time to diagnosis and treatment [11]. However, as recovery
may be challenging and extended with functional status often never
returning to its pre-fracture state [12], trauma centers must incorporate
and encourage evidence-based care to encourage efficient and
effective outcomes. Team organization through evidence-based
protocols may contribute to homogeneity of care and modulate
outcome expectations; in addition, such protocols provide a
foundation for multidisciplinary collaboration.

Mortality risk may be associated with increased time to operative
fixation and may depend on patient characteristics and health status,
type of injury, hospital resources and surgeon experience [11, 13-17].
Several countries have implemented targeted time to operation to
avoid potential harm from delay with mixed results [18-21].
Nevertheless, progress to operative fixation remains a potential risk
factor that could be modified.

The results of our study revealed that shorter time to operative fixation,
shorter hospital length of stay and improved survival are interrelated
and improved with the use of a hip fracture management protocol. We
recommend using such a protocol to work towards a 24-hour window
for operative fixation, but further investigation is recommended
considering circumstances contributing to operative delay particularly
stabilization of polytrauma and complex medical comorbidities
requiring optimization.

After the implementation of our protocol, hospital LOS significantly
decreased especially after enforcement and performance improvement
tracking, and survival to hospital discharge improved. These benefits
demonstrate improved quality of care and lower financial burdens,
especially as occurrences of hospital-acquired conditions (HACs)
correlate to hospital LOS.

Recent studies have shown that a shorter hospital LOS after hip
fracture correlates with increased survival at 30 days post-discharge
[22]. These results contrast with previous studies demonstrating
increased rate of early mortality with shorter hospital LOS [23].
Considering the potential multisystem benefits of early appropriate
discharge, we recommend a hip fracture management protocol
integrate early discharge planning.

Limitations
Our study suffers from the well-known limitations of retrospective
study and the limited generalizability of single-center data. However,
the prospective accrual of data suggests that each group would be
representative of our urban trauma surgical service hip fracture
population.

We did not differentiate among types of hip fractures, and certain types
of fracture may be associated with worse outcomes. We also did not
collect data on the presence or absence of polytrauma, and variations in
distribution of injuries more at-risk for prolonged LOS and mortality
may have affected our analysis. Again, however, the prospective
accrual of data through the trauma registry should minimize such
selection biases.

Conclusions

Implementation of an organized hip fracture management protocol
with enforcement and performance improvement tracking shortens
time to operative fixation, increases VTE prophylaxis appropriateness,
decreases LOS and increases rate of survival to discharge.

Notes

This paper was presented at International Congress of Surgeons — US
section, 81" Annual Surgical Update and American Academy of
Neurological & Orthopaedic Surgeons, 43" Annual Scientific
Meeting, in May 2019.
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