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ABSTRACT
INTRODUCTION:

Emergency department (ED) physicians are positions at a critical place in

the management of the elderly trauma patient, however their contribution
can reach far beyond the ED room. We reviewed here the results of
guidelines and recommendations utilized to care for our elderly trauma
patients.

METHODS:

A retrospective analysis of patients seen in the ED between 2012-2022.
In addition to geographical data collected are length of stay, morbidity,
mortality, medications used, comorbid conditions. Statistical analysis using
students t-test, chi square and regression analysis with a significant “p”
value at less than 0.05. Internal Review Board approval was obtained prior

to the studies.

RESULTS:

Of 375 elderly patients with fragility fracture seen in the ED, those who
referred to the fracture liaison service (FLS) showed significant reduction
in the refracture rate (p < 0.01) compared to those before establishment
of the FLS. Those elderly patients with traumatic brain injury (TBI) who
sustained less than 4 mm bleed and were not on anti-coagulation therapy
can safely be observed in the ED for less than 23 hours and don't need
a repeat CT scan or neurosurgery consult. The presence of skull fracture is
an ominous sign and should raise the ED physician’s suspicion for worse

things to come.

CONCLUSIONS:
Emergency department physicians’ role in the care of the elderly trauma

patients can reach far beyond the immediate ED room treatment. When
these recommendations and guidelines are implemented, it will have a

positive long-term influence on the elderly trauma patient.
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Introduction

Emergency department (ED) physicians carry by far
the highest responsibility in the immediate patient’s
care and ultimately outcomes as they are positioned
at the forefront of emergency medical situations
patients encounter, including the trauma and
disastrous response. However, the credit given to
the ED physician is vastly underappreciated and
undervalued, and considered by many as a referral
station. This false perception and the attitude by many
in the ED that the sooner a patient is transferred to
inpatient care, the better, so as to vacate another
room for another patient which enforces the existing
perception. Nonetheless, present-day ED physicians
increasingly contribute to optimizing patient care and
making their decision based on improving patient
outcome for the foreseeable future. Elderly patients
are a unique group of patients whom we increasingly
see now in the ED following traumas. As the United
States and the world population expand and with
the great advances in healthcare in the last decade,
the average age of longevity increased for both male
andfemale, and so as the cost of taking care of them.
A higher number of elderly trauma patients visited
the ED annually and the care of them becoming more
complicated and of higher magnitude'?, as they
arrive with multiple comorbid conditions and array
of medications which may need to be adjusted as
circumstances dictate. On the other hand, ED
physicians have to utilize the available resources
efficiently and to the best of the patient wellbeing,
and with that, the steps taken by the ED physician
will go very far in improving future wellbeing of the
patients. The aim and scope of this article is to discuss
the resources and guidelines available to the ED
physician to utilize as adjunct to the immediate
critical care provided to the elderly trauma patient
as well as to review the benefits gained when they

are implemented in a timely fashion.

Methods

The enclosed studies are a retrospective analysis of
patients seen between 2012-2022 in the emergency

department of a community hospital. Data collected

(in addition to geographical data) are length of stay
(hospital and intensive care unit), readmission rate,
morbidity and mortality, comorbid conditions, and
medications used including anti-coagulation and

beta-blockers.

Statistical analysis using students t-test, chi-square test,
Pearson-fisher and multivariant regression analysis
when indicated. A p value of less than 0.05 were
considered statistically significant. Internal Board
Review approval was obtained before conducting
the studies.

Osteoporosis & Fragility Fracture /
Fracture Liaison Service Program

Osteoporosis is defined as the loss of bone mineral
density due to multiple factors such as advancing
age and decreasing sex hormones*. Over 200 million
people worldwide and 10.2 million in the United
States® are estimated to carry this diagnosis, with 70%
of those over 50 years old being affected. This state
of a weakened bone structure predisposes these
patients to fractures and refracture, with increased
risk found in those of female gender, history of prior
fracture, and advanced age®.

One out of every two women over the age of 50
years old will have a fragility fracture at some point
in their life®’. The World Health Organization (WHO)
defines a fragility fracture as a fracture of any bone
in the body (except for the skull, feet and hand bones)
caused by an injury that would not fracture a normal
bone, such as a fall from standing®. Previous studies
in the United States, Canada and Europe have found
that women underestimate the risk of osteoporosis’.
Common fragility fractures involve those of the hip,
ribs and vertebrae in the geriatric osteoporotic
population'. With an expected three-fold increase
in the geriatric population expected in the next 30
years worldwide'?, there is an obvious concern for
the economic and healthcare burden that will come
with the surgical treatment of fragility fractures in

this growing group of patients.

One solution to overcome this burden was
introduced in the 1990s, the Fracture Liaison Service
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(FLS) program which aims to improve patient bone
health and reduce refracture rates and readmission
rates thus reducing rising expenditures in the
geriatric population”'"'2. At our institution, an FLS
program began in 2015 to follow up on vertebral
compression fractures that required vertebroplasty
or kyphoplasty. The goal was to help mitigate risk of
a future fracture by reducing personal and hormonal
risk factors which has shown to reduce fragility

refracture rates’” """,

With only 20-30% of osteoporotic fractures receiving
treatment’'®, it is evident that fragility fractures
remain underdiagnosed and undertreated. In those
who are actually diagnosed, only about 20% will get
a bone mineral density test and receive osteoporotic
medication within 6 months, leading to a high rate
of refracture rate of over 50%’. On top of this, 180,000
patients with fragility fractures end up in extended

care facilities leading to a reduced overall quality

of life and increased financial burden.

Subsequently, fragility fractures are one of the most
demanding of resources on our healthcare system.
A way to address this rising impact is with the
implementation of a Fragility Liaison Service which
focuses on patient education and close follow up
at regular intervals to reduce readmission and
healthcare expenses (Table 1). Between January 2012
and December 2017, a pre-post retrospective chart
review of 375 patients at our facility to determine
the success of an FLS program for vertebral
compression fractures. The total refracture rate was
found to be significantly less in the post-FLS group
in comparison to the pre-FLS group (56% vs 36.5%,
p = 0.01)". We concluded that the FLS program
benefitted patients with fragility fractures by
decreasing refracture rates.

Table 1. Fracture liaison service (FLS) program

Visit Content

First visit -

already ordered)

authorization

History gathering / FRAX questionnaire review
»  TUG test/physical exam
» Order DEXA scan if applicable (more than 2 years old and PCP has not

» Order osteoporosis-related labs (except those already ordered by PCP)
* Imitate Forteo Connect or Prolia Plus if treatment with those medications is

likely for assist with insurance benefits investigation and subsequent

» Contact PCP re: FLS program and approval for patient participation
» Patient education: weight-resistance exercise

o Physical therapy script and exercise handout

Second visit .

instruction)

Review DEXA scan and calculated FRAX score if indicated

» Review labs: Vitamin D and Calcium supplementation as indicated

» Patient education: Optimal Calcium / Vitamin D intake and provide handout
* Prescribe OP medication as indicated (schedule for visiting nurse for Forteo

exercise program

Third visit (3 month » Repeat labs: Forteo — get bone markers + Calcium (+ repeat Vitamin D if it
f/u if on Forteo; 6 was treated)

month f/u if on o Prolia — serum Calcium (+ repeat Vitamin D if it was treated)
Prolia) o Bisphosphonate — no labs (except Vitamin D if it was treated)

» Patient education: lifestyle modifications — caffeine and alcohol
intake/smoking cessation if indicated. Provide handouts

» Re-iterate weight-resistance exercise / review recommendations for
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Fourth visit (6 month .

Repeat labs: Forteo — get bone markers + Calcium (+ repeat Vitamin D
f/u) only if previous recheck suboptimal and treatment ongoing)’

o Prolia — serum Calcium (+ Vitamin D is indicated above)
» Patient education: fall prevention — provide handout and continue to

reiterate weight bearing exercise program

Fifth visit (1 year f/u) .

Repeat labs — same as 4™ visit

» Patient education: diet/lifestyle modifications

o Checkin on dietary Vitamin D and Calcium intake, adjust
supplementation if needed
Check in on caffeine intake and re-iterate recommendations
Check in on smoking status as indicated, and provide smoking
cessation resources

o Check in on alcohol intake status as indicated

» Consider repeat DEXA scan if on bisphosphonate (after 1 year of

O O O O

treatment)
Sixth visit (18 month » Repeat labs — same as 4t visit
f/u) = Patient education:
o Over the counter and prescription medication review with patient /
make recommendation for changes as needed and forward to PCP
o Re-iterate weight-resistance exercise program
Seventh visit (2 year * Repeat labs — same as 4% visit
f/u) » Repeat DEXA scan

o Iffinishing Forteo, start Prolia or a bisphosphonate
o If on Prolia, continue as ordered or consider change to Forteo,
pending DEXA results and/or fracture prevention status
» Patient education: re-iterate all pillars of osteoporosis prevention
o Optimal Vitamin D and Calcium intake
Fall prevention
Weight-resistance exercise program
Lifestyle modification: alcohol, smoking, caffeine intake

Long-term medication treatment adherence

Traumatic Brain Injury

The most common method of traumatic injury in the
elderly patient is a fall from standing, with increased
risk of bleed particularly in those with the pre-
usage of anti-coagulation therapy'*'*. Currently we
adapted the following guidelines for brain injury
management (Table 2)1".

These guidelines were implemented between 2017
and 2021 at our institution, and a retrospective
analysis of 542 elderly trauma patients with head
injury seen in the ED were collected and studied to

review the success of the BIG protocol. The use of

two patient groups represented the period before
and after BIG protocol administration, with Group 1
as the pre-BIG protocol group and the latter Group
2 as the BIG protocol group. From this study, we
concluded that the BIG protocol guidelines and
criteria were safe for management of major elderly
trauma patients in a level Il trauma center following
the protocol in the outlined table (Table 2). Though
an overall cost reduction was found by reducing
length of stay, there was an added requirement of
a 23-hour maximum holding in observation for the
BIG 2 group. Due to the difficulty and practicality
faced in holding for more than 6 hours in the ED,
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further studies should implement with a larger

sample size for better generalizability™.

Table 2. Brain Injury Guidelines (BIG) algorithm

Variables BIG 1 BIG 2 BIG 3
LOC Yes/No Yes/No Yes/No
Neurologic exam Normal Normal Abnormal
Intoxication No No/Yes No/Yes
CAMP No No Yes
Skull fracture No Non-Displaced Displaced
SDH <4 mm 5-7mm >8mm
EDH <4 mm 5-7 mm >8mm
IPH <4 mm 5-7 mm: 2 locations | > 8 mm: Multiple
locations
SAH Trace Localized Scattered
IVH No No Yes
Management Plan BIG 1 BIG 2 BIG 3
Hospitalization Observation (6 h) Yes Yes
RHCT No No Yes
NSG consultation No No Yes

LOC: loss of consciousness; CAMP: Coumadin, Aspirin, Plavix; SDH: subdural hemorrhage; SAH: subarachnoid

hemorrhage; IVH: intraventricular hemorrhage; RHCT: repeat head CT; NSG: nonsurgical.

The Glascow Coma Scale (GCS) is commonly used
to prioritize patients and determine the need for
neurosurgical intervention through grading traumatic
brain injuries (TBI) as mild (GCS 13-15), moderate
(GCS 9-12), or severe (GCS < 8). Nonetheless, GCS
scores in the elderly may not accurately predict

prognosis due to the fact that the brain atrophy in
the elderly leads to increased unoccupied intracranial
space for bleeds. Along with this, the elderly face
a higher risk for TBI and intracranial hemorrhage
(ICH) following low velocity mechanisms (i.e. fall).

Their risk is most often increased further due to
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anticoagulation use resulting in a lower rate of
timely neurosurgical intervention in those elderly
patients with low injury severity scores (ISS) leading

to increased morbidity and mortality’.

Studies have shown that early detection and
treatment of TBI improve patient outcomes. We
investigated TBI patients to identify the factors that
influence outcomes in elderly patients with low ISS
and high GCS. Mortality in TBI was higher in elderly
patients, possibly due to multiple comorbid
conditions that decrease physiologic reserve.
Further, it was found that lower trauma activation
levels, inappropriate triaging and delayed treatment
increased intensive care unit (ICU) and hospital
length of stay, leading to higher patient burden
and morbidity that continued after discharge. In
conclusion, it is recommended that the ED physician
considers triaging an elderly patient with minor
trauma and a high GCS at a higher level.

In 30% of cases of epidural hematomas (EH), the
clinical course is as follows: loss of consciousness,
lucid interval, rapid deterioration of mental status
due to rapid increase in the intracranial pressure with
resultant of midbrain herniation and respiratory
arrest’. Though the mainstay of treatment is surgery,
nonsurgical conservative management has shown
to be successful. Our retrospective analysis” aimed
to study the management outcomes of elderly
patients with acute traumatic EH, specifically looking
for factors that lead to success and failure of
conservative therapy in this population. At our level
[l trauma center, conservative management included
a GCS score and head CT on arrival to the ED with
subsequent follow up CT within 24 hours. These
patients were admitted to the Neuro-Trauma
intensive care unti for monitoring. We were able to
conclude that in the elderly traumatic EH patient,
select patients can be managed nonsurgically, as
long there is no significant progression of the
hematoma with follow up CT and GCS. Itis important
to note that associated skull fractures were shown

to be a potential threatening sign.

Post-discharge program: strength,
eye care, environment, medication
(S.E.E.M.)

Traumatic brain injury (TBI), particularly in the elderly
patient, carries with it a high mortality and morbidity™.
Furthermore, the readmission rate of those patients
who suffered from TBI run around 30%, with either
a secondary fall or sequela from chronicity of the
original TBI?".

In order to improve outcomes of the elderly trauma
patient population at our community hospital, we
implemented the S.E.E.M discharge program to
focus on prevention of re-injury and subsequent
readmission. The S.E.E.M. program provides patient
education on strength, eye care, environment, and
medications. The strength section focuses on fitness
education via programs at our athletic center and/or
encouraging physical therapy/occupational therapy.
In terms of eye care, patients are recommended to
have eye exams yearly or as frequent as their
insurance will allow. Environmentally, the program
focuses on fall risk precautions and access to
resources for those who live alone. Finally, the
medications section prompts patients to see their
primary care providers on a regular basis to review
their medication lists to check for interactions, talk
about possible eliminations, and learn about potential
side effects so that the elderly population can be
aware of the safety profile of their medications. In
our center, elderly patients receive this educational
instruction with their discharge instructions (Table
3). Inthe ED, physicians and providers can take part
in this effort by providing patients with the same
information as the S.E.E.M. program to promote
wellness and better patient health beyond their

current visit to the trauma center.

Conclusion

Emergency department physicians play a pivotal
role in care of the elderly trauma patient. That role
is not just limited to emergency room visits, but far
beyond the current treatment and well into their

future care and well-being.
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Table 3. S.E.E.M. Discharge Program

S = STRENGTH

* Increase core body strength and balance

= Physical, Occupational therapy — homecare services, outpatient or subacute rehab
=  Genesys Athletic Club (GAC) (810) 606-7300 offers several senior programs including:
o GAC Gold Lunch and Learn (senior education)

o Gentle Yoga
o Tai Chi
o Aqua Arthritis
o Cardio Gold
o Zumba Gold
= Other area fitness centers offer reduced rates and senior programming — ask at a facility
near you
E = EYE CARE

* Regular comprehensive eye exams yearly or vision screening yearly
=  Minimally every 2 years for comprehensive eye exam if not covered yearly
E = ENVIRONMENT

» Fall risk education — Genesys trauma department offers this service to area facilities

that request a seminar
= Fall risk precautions:
o Remove rugs and obstacles on floor
o Add grab bars inside and outside of bathtubs, showers, and next to toilets
o Ensure proper lighting in rooms and hallways, and regularly replace bulbs
o Put brightly colored signs on doorways to stairs, or a safety gate if needed
» Ifyou live alone, do you need services to come into the home such as meals on wheels,
VAAA resources, home care, or home help services? If so, please obtain a list of
providers for these resources, or referrals to agencies prior to discharge.
M = MEDICATIONS

= After every hospital visit review your medications with your primary care physician,

pharmacist, or any specialty physician, and on an as needed basis. This includes any
over the counter medications and/or supplements that you may be taking.

» Beers criteria is a list of medications to attempt to avoid in the geriatric population —
be aware if you or your loved ones is prescribed this medication and if it is at the lowest
effective dosing

» Can any mediations be eliminated?

* Medications can be ran through an interaction checker database (e.g. epocrates or
similar pharmaceutical search tool) by your primary care doctor, pharmacist or specialist
- be sure to ask

* Review all medication changes and be sure to be aware of the side effects of your

medications, as well
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