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Rib fractures in geriatric trauma: A significant
cause of morbidity and mortality

Isolated rib fractures in younger patients are rarely considered
serious injuries and rarely require any specific treatment besides
appropriate analgesia. However, age is one of the strongest
predictors of mortality after rib fractures, and mortality increases
proportionally with each additional rib fracture. Rib fractures are
also a surrogate marker for polytrauma, where 90% of patients
with multiple rib fractures have additional traumatic injuries. It is
therefore important to have a low threshold to image the ribs
and chest of older patients after a fall. While CXR with rib views is
specific for displaced rib fractures, plain radiographs may miss
up to 50% of rib fractures and there is a higher incidence of
pulmonary contusions in older trauma patients, so CT is

considered the investigation of choice. Additionally, there is a
higher incidence of abdominal solid organ injuries in older
patients with rib fractures, so consideration should be given to
abdominal CT in these patients as well.

Complications of rib fractures in older patients

e 34% go on to develop pneumonia
e Respiratory failure requiring mechanical ventilation
e Pain leading to agitation and delirium

Consider transfer to a lead trauma center if:

e >3ribfractures or

o Bilateral rib fractures or

e Flail segment (>3 contiguous ribs # in >2 or more place)
or

e Any number of rib fractures with significant underlying
pulmonary disease

Key goals in ED rib fracture management in older trauma
patients

Earlypain control with multimodal analgesia, access to regional
analgesia, and regular pain assessments. This should include
assessing pain at rest (static) and pain on deep
breathing/coughing (dynamic). Goals of analgesia include cough
without significant pain and the ability to sit up and roll over
independently. If not able to do so, patients are not adequately
treated for their pain.



Earlymobilization and physiotherapy. This involves clearing the
spines as quickly as possible (see Part 1)

Suggested step-wise treatment of rib fracture pain in the
geriatric trauma patients

1. Tylenol 650mg PO g6h

2. Ibuprofen 400mg q6h *age, mildly elevated Cr are not
absolute contraindications for short term use in the ED

3. Morphine 0.05 mg/kg IV g4h

4. Ketamine 0.1-0.5mg/kg/hr (start at 0.2mg/kg/hr)
Regional anesthesia: epidural, serrates anterior, paravertebral
blocks etc. (have been shown to reduce mortality and
delirium) and may obviate the need for analgesic medications
Pitfall: A common pitfall is undertreating pain in older patients
with rib fractures in the ED. Treat rib fractures in the older
patient with aggressive early multimodal analgesia, resular pain
assessment and early ambulation.

Hip and pelvic fractures in geriatric trauma

Hip Fractures and urgency for the OR

Observational studies suggest that delays to operative fixation of
hip fractures are associated with higher 30 day mortality, and
increased morbidity including pulmonary embolisms, Ml and
pneumonia.

The HIP ATTACK RCT (2020) - accelerated care defined as time to
OR < 6hrs vs. usual care, showed a lower rate of delirium (OR

0.72) and decreased rates of stroke, infection and UTI. However,
there were no differences in mortality.

The sensitivity of x-rays for hip fracture is 90-98%. Consider CT
in patients with a clinical suspicion for hip fracture with normal
appearing hip x-rays.

As in rib fracture ED management it is prudent to employ early
analgesia and/or regional anesthesia such as femoral nerve
block/fascia iliaca block.

Pelvic Fractures in the older trauma patient

Older trauma patients are more likely to sustain lateral
compression fractures of the pelvis associated with pelvic
bleeding requiring transfusion and angiography. It is therefore
prudent to consider binding the pelvis early in the resuscitation
of the older polytrauma patient with overt or suspected occult
hemorrhagic shock. The retroperitoneum is an occult source of
bleeding that is generally missed on PoCUS FAST exam. CT with
contrast should be considered to evaluate for hemorrhage,
especially in the older patient taking anticoagulants. If the initial
pelvic x-ray does not reveal an obvious fracture and the patient
continues to convey signifiant pain and/or difficulty ambulating,
consider CT. Again, early multimodal analgesia is critical in
preventing agitation and delirium in these patients.

Pitfall: A common pitfall is to assume that an older patient with a
normal appearing hip/pelivs x-ray does not have a fracture;
obtain further imaging (eg. CT) in patients who have significant



pain or difficulty ambulating in the setting of a non-diagnostic
radiograph.

Prognostication and goals of care in older
trauma patients

Pre-trauma level frailty(more so than age and co-morbidities)
has been associated with poor outcomes. Our experts
recommend screening for frailty in all geriatric trauma patients,
and there are multiple tools available to do so: (e.g. clinical frailty

scale or other validated score).
Clinical Frailty Scale*
7 Severely Frail - Completely dependent for
t 1 Very Fit — People who are robust, active, energetic personal care, from whatever cause (physical or
and motivated. These people commonly exercise cognitive). Even so, they seem stable and not at
regularly. They are among the fittest for their age. high risk of dying (within ~ 6 months).

2 Well - People who he?ve no active disease 8 Very Severely Frail - Completely dependent,
symptoms but are less fit than category 1. Often, they approaching the end of life. Typically, they could
exercise or are very active occasionally, e.g. seasonally.

not recover even from a minor illness.
3 Managing Well — People whose medical problems H

are well controlled, but are not regularly active i

9 Terminally Il - Approaching the end of life. This
category applies to people with a life expectancy
<6 months, who are not otherwise evidently frail.

beyond routine walking.

complaint is being “slowed up”, and/or being tired
during the day.

5 Mildly Frail — These people often have more
evident slowing, and need help in high order IADLs
(finances, transportation, heavy housework, medica-
tions). Typically, mild frailty progressively impairs
shopping and walking outside alone, meal preparation
and housework.

6 Moderately Frail — People need help with all

id ivities and with k ing house. Inside, they
often have problems with stairs and need help with
bathing and might need minimal assistance (cuing,
standby) with dressing.

4 Vulnerable — While not dependent on others for
A daily help, often symptoms limit activities. A common

Scoring frailty in people with dementia

The degree of frailty corresponds to the degree of dementia.

Common symp in mild ds tia include ing the

details of a recent event, though still remembering the event itself,
ing the same ion/story and social withd

In moderate dementia, recent memory is very impaired, even
though they seemingly can remember their past life events well.
They can do personal care with prompting.

In severe dementia, they cannot do personal care without help.
* 1.Canadian Study on Health & Aging, Revised 2008.

2.K.Rockwood et al.A global clinical measure of fitness and
frailty in elderly people. CMAJ 2005;173:489-495.

The Geriatric Trauma Outcome (GTO) score has also been
proposed to estimate the probability of mortality in patients over
the age of 65 cared for at a lead trauma center.

GTO Score = age + (2.5 x Injury Severity Score) + 22 (if given
pRBC)

Selected GTO scores and their related mortality rate: 205=75%,
233=90%, 252=95%, 310=99%

However, the GTO score could not accurately predict the 1-year
mortality. It has been suggested that a frailty score combined
with the GTO score to improve prediction of long-term
outcomes, but this has yet to be studied.

The IMPACT Score can be used to predict mortality and
unfavorable outcomes after TBI.
https://www.mdcalc.com/impact-score-outcomes-head-injury
However, even in a frail patient, it is very difficult to provide
accurate prognostication in the early course of an elderly
patient's trauma presentation. It is prudent to treat patients with
the benefit of ife in the ED and engage patients and family
members early to establish goals of care.

Bottom line: While frailty, age and co-morbidities are risk factors
for poor outcomes after trauma, there is no tool or score that
can accurately prognosticate the older trauma patient in the first
few hours in the ED. Treat every patient with the benefit of life
and engage patients and family soon after your initial trauma
resuscitation.



Expert tips on how to engage with tamilies of geriatric trauma
patients
1. Establish rapport: I don't want to take away any hope,
we're going to do everything we can for your family
member.”

2. Address ageism. ‘age is just a number - Just because
they are 85 years ola, doesn't mean we’re going to give
up.”

3. Emphasize honesty and truth, and prepare the family for
realistic possible outcomes upfront: “the truth is they
have serious injuries and may die from their injuries”

4. Use specific lay persons language such as ‘“life support”
and “life-threatening injuries”

Consider elder abuse in all geriatric trauma
patients

The presence of elder abuse in Canada is reportedly up to 7.5%,
with 2-3% in the form of non-accidental trauma. Maintain a high
index of suspicion for elder abuse, especially in the elderly
trauma patient presenting with unusual injury patterns and
inconsistent history. When evaluating older adult trauma
patients for abuse, consider established factors that increase the
risk for elder abuse.

Potential risk factors for elder abuse

Patient-related For becoming a perpetrator

Cognitive impairment (especially with Caregiver burnout

behavioral disturbances) Mental iliness

Functional dependence or disability Substance abuse

Poor physical health Financial/housing or other

Prior history of abuse dependence on older adult

Substance abuse

Poor mental health

Dynamic of relationship Factors pertaining to the
living environment

Pre-existing history of disharmony or Social isolation/low social

violence support

Identify high risk patients for elder abuse and involve
interdisciplinary teams to help address the complex social
dynamic involved in elder abuse. Include social work, geriatrics,
and other members of the interdisciplinary team to decrease
caregiver burden, access adult day program and respite
programs, and support for legal action.

Discharge planning for the older patient after a
ground-level fall

Establish risk for future falls

A person with a single non-injurious fall who has a normal gait
and balance is considered at low risk for recurrent falls. Simple
tests for gait in the ED include the Timed up and go test' or '30
second sit to stand’




Assess for intrinsic/extrinsic factors for falls and which ones are
modifiable

Intrinsic factors: medical illness (Parkinson'’s, stroke, diabetes
etc.), impaired vision and hearing, age related changes in
musculature, gait, and postural reflexes

Extrinsic factors: medications (sedatives & hypnotics,
antihypertensives, diuretics, hypoglycemics), improper/lack of
assistive devices for ambulation, environmental hazards
(lightning, uneven ground, furniture, household clutter)

Anyone with any of the below features should be considered at
higher risk for falls and should have a multifactorial assessment
and intervention plan:

e Presents with a fall resulting in injury
e (Gait or balance disorder

e 2 ormore falls in the last 12 months
e Frail (e.g. Clinical Frailty Scale 4-9)

Based on the best available evidence to reduce future falls, the
discharge plan should also include:

e Referral for an occupational therapy home safety
assessment

e Referral to a falls prevention program (gait and balance
training and tai chi are some RCT level exercise
programs)

e Communication with primary care physician to conduct a
falls risk assessment and screen for conditions
predisposing to injurious falls (such as osteoporosis)

Take home points for geriatric trauma part 2

e Ribfractures are associated with significant mobility and
mortality in older adults, especially those with multiple rib
fractures - consider transferring these patients to a
trauma center

e Treatrib fractures with early multimodal analgesia and/or
regional anesthesia; assess pain regularly and mobilize
these patients early

e Older adults with hip fractures should ideally be in the
ORin <6 hrs to minimize their risk delirium and infection

o Older trauma patients are more likely to break their
pelvis, have a lateral compression fracture pattern and to
have occult retroperitoneal hemorrhage; bind their pelvis
early and get them to angio as soon as they are stabilized

o Older adults with cognitive decline are especially at risk
for physical and emotional abuse - if the story doesn't fit
or there are unusual injury patterns, think elder abuse

e When it comes to risk factors for long term morbidity and
mortality, the older person’s pre-trauma frailty is perhaps
the most important factor to consider, ahead of age and
co-morbidities; however prognostication of the older
trauma patient is difficult early on - treat patients with
the benefit of life in the ED



For older patients going home after a fall, early mobility is
key

Other discharge planning after a fall should include OT
for home safety assessment, falls prevention program,
and to connect with the primary care physician to screen
for osteoporosis

References

London Major Trauma system: Management of Older Major Trauma
Patients. Third Edition_https://www.c4ts.gmul.ac.uk/downloads/pan-
london-major-trauma-system-management-of-older-trauma.-third-
editionapril-2021.pdf

O'Connell KM, Quistberg DA, Tessler R, Robinson BRH, Cuschieri J, Maier RV,
Rivara FP, Vavilala MS, Bhalla PI, Arbabi S. Decreased Risk of Delirium With
Use of Regional Analgesia in Geriatric Trauma Patients With Multiple Rib
Fractures. Ann Surg. 2018 Sep;268(3):534-540.

Fu MC, Boddapati V, Gausden EB, et al. Surgery for a fracture of the hip
within 24 hours of admission is independently associated with reduced
short-term post- operative complications. Bone Joint J 2017;99-B(9):1216-
22.

Bretherton CP, Parker MJ. Early surgery for patients with a fracture of the
hip de- creases 30-day mortality. Bone Joint ] 2015;97-B(1):104-8.
Accelerated surgery versus standard care in hip fracture (HIP ATTACK): an
international, randomised, controlled trial. Lancet. 2020 Feb
29;395(10225):698-708. doi: 10.1016/50140-6736(20)30058-1. Epub 2020
Feb o.

2012 ACS TQIP Geriatric Trauma Management Guidelines.

Estimating Geriatric Mortality after Injury Using Age, Injury Severity, and
Performance of a Transfusion: The Geriatric Trauma Outcome Score Frank
Z.Zhao, Steven E. Wolf, Paul A. Nakonezny, Abu Minhajuddin, Ramona L.
Rhodes, M. Elizabeth Paulk, Herb A. Phelan J Palliat Med. 2015 Aug 1; 18(8):
677-681.

Cheung A, Haas B, Ringer TJ, McFarlan A, Wong CL. Canadian Study of
Health and Aging Clinical Frailty Scale: Does It Predict Adverse Outcomes

among Geriatric Trauma Patients? ] Am Coll Surg. 2017 Nov;225(5):658-
665.€3. doi: 10.1016/j.jamcollsurg.2017.08.008. Epub 2017 Sep 6.

Frances Rickard, Sarah Ibitoye, Helen Deakin, Benjamin Walton, Julian
Thompson, David Shipway, Philip Braude, The Clinical Frailty Scale predicts
adverse outcome in older people admitted to a UK major trauma centre,
Age and Ageing, Volume 50, Issue 3, May 2021, Pages 8910C897.
Thompson A, Gida S, Nassif Y, Hope C, Brooks A. The impact of frailty on
trauma outcomes using the Clinical Frailty Scale [published online ahead of
print, 2021 Mar 8]. Eur J Trauma Emerg Surg. 2021;1-6.

Poulton A, Shaw JF, Nguyen F, Wong C, Lampron J, Tran A, Lalu MM, Mclsaac
DI. The Association of Frailty With Adverse Outcomes After Multisystem
Trauma: A Systematic Review and Meta-analysis. Anesth Analg. 2020
Jun;130(6):1482-1492.

Arslan B. Geriatric trauma. In: Karcioglu O, Topacoglu H, eds. Trauma
Surgery. InTech; 2018

Lenartowicz M, Parkovnick M, McFarlan A, Haas B, Straus SE, Nathens AB,
Wong CL. An evaluation of a proactive geriatric trauma consultation service.
Ann Surg. 2012 Dec;256(6):1098-101. doi:
10.1097/SLA.0b013e318270f27a.

Olufajo OA, Tulebaev S, Javedan H, Gates J, Wang J, Duarte M, Kelly E, Lilley
E, Salim A, Cooper Z. Integrating Geriatric Consults into Routine Care of
Older Trauma Patients: One-Year Experience of a Level | Trauma Center. |
Am Coll Surg. 2016 Jun;222(6):1029-35.



