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H _ Special considerations in elderly trauma

Epidemiology

m Although only 25% of all trauma fatalities
occur in the elderly, they have a much higher
relative mortality for any given injury, and
consume 33% of the total trauma health care

1. Katz PR et al. Geriatrics Syllabus for specialists. New York: American Geriatrics Society, 2002.
2 Taylor MD, Tracy JK, Trauma in the elderly: intensive care unit resource use and outcome. J Trauma

2002; 53(3):407-414.
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H _ Special considerations in elderly trauma

Introduction of elderly trauma

m Higher admission rates in elderly with ISS >9, and >24
most likely to expire or transfer)

m Significantly more ICU days, especially if >75 years old

m Over 80% of the injured elderly patients can return to
their independent level of activity if early aggressive
resuscitation and follow-up care is provided.

m Outcome can be maximized by a more aggressive
approach, rather than one which is expectant.

m \We need to think of disregarding the "minor" injury in the
elderly.

Jacobs, et al, J. Trauma (54):391-416, 2003
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H _ Special considerations in elderly trauma

Objective

m Developing a guideline for the trauma
practitioner with some considerations to

make decision in the care of the geriatric
trauma patient.

m Developing a series of questions, the answers
supported by the existing scientific literature.
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H _ Special considerations in elderly trauma

Questions for Elderly

1. Should age itself be a marker of increased
morbidity/mortality?

2. Should pre-existed conditions be a worsen factor of
poor outcome?

3. Should we have specific considerations about treatment
of elderly?

4. Should all geriatric patients be benefit from
Invasive homodynamic monitoring?

5. Should outcomes be measured In geriatric patients
If practice early procedure and aggressive
treatment?
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H _ Special considerations in elderly trauma

Literature Review

m McCoy GF found

The mortality rate for all grades of injury about 10% higher
In the 70 and over age group when compared to the 20 to
70 years old age group.

m Champion HR, et al also found

The older group had higher case fatality and complication
rates, and longer hospital stays when compared to non-
elderly trauma patients in 111 United States and Canadian
trauma centers.

W-H chang 6



H _ Special considerations in elderly trauma

Literature Review

m LonnerJ and Richmond TS found

Mortality in the elderly group was virtually twice as
much as that of mortality in the younger group (28% vs.
12% ; 27% vs. 14%).

m Richmond TS found

The elderly group had higher pulmonary and infectious
fatality complications.

m Johnson CL found

Elderly trauma patients’ deaths were significantly higher
than in the younger patient group, whether in the SICU or
after SICU discharge.
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H _ Special considerations in elderly trauma

Literature Review

m Richmond et al. reported

The mortality was nearly 10% with a mean
age of 77.5 years old in patients who
suffered a serious Injury.

Among them, Injury severity, total number
of injuries, compllcatlons and Increasing
age were all predictors of mortality.
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H _ Special considerations in elderly trauma

Literature Review

m Tornetta P, et al - A retrospective study
reported

Mortality correlates closely with the ISS, the
GCS score, systemic complications, and a need
for general surgery in elderly patients.
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H _ Special considerations in elderly trauma

Literature Review

m Aalst JA reported

Late mortality is high and their long-term
outcome is poor.

m Oreskovich MR showed

The mortality factors were including the
mechanism of injury, body region affected,
Injury Severity Score, shock, pre-hospital
GCS in over 70 years old trauma patients,
who had a high mortality rate of up to 15%.
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H _ Special considerations in elderly trauma

What’s Special Considerations in elderly
trauma? Outline: PREPPR

m Population considerations
Growth and Expenditure
m Risk considerations

Groups, Medication/Past history, Health status, Care facility , Safe
environment

m Early considerations
Thinking, Diagnosis and Treatment
m Pitfall considerations
Underestimate, Delay symptoms/ signs and Atypical presentations
m Physicopathological considerations
Changes in aging capacity, functional reserve and Stress loading, 3D

m Resuscitation considerations
CPR and Mortality factors
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H _ Special considerations in elderly trauma

Population considerations Iin the Elderly

m The population of people in the United States over the
age of 65 constitutes about 11 %.

It is projected that this segment will increase by
6% over the next ten years and by the year 2025
these Seniors will represent 25% of all
Americans.

m " If by the year 2025 the average life span does indeed
reach 85-115 years, the potential for injury will likely

INcrease.
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Special considerations in elderly trauma

" J
Population considerations

Aging index in Taiwan

Recent advances in public 1980 | 1990 | 2000 | 2008
health and medical science ./?1%23 12.6% | 22.6% | 4L3% | 53.9%
has led _to an increasing e oe | a1e | o1 T 0w
proportion of elderly citizens o 758000 | 302000 | 299100
In the population of Taiwan. | ajone

Since 2008, Talwan has been Departmentof Social Aftir Ministyof th Intror ROC, Tawan
an “aging country”, a label

applied to any country in 949

which 10% or more of the

population are 65 years of

age or older g =
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Population Projections for Taiwan Area 2006-2051 Report. In: Council for Economic
Planning and Development, Executive Yuan, Republic of China (Taiwan); 2005 June.
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H _ Special considerations in elderly trauma

Aqging population distribution in Taiwan
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H _ Special considerations in elderly trauma

Medical utilization for the Elderly between
Medical center and Regional Hospitals at CGMH

Linkou Medical Center Keelung Regional hospital
Taiwan n = 18285 n = 8038
Gender
male 10225 (55.9%) 4277 (53.2%)
Female 8060 (44.1%) 3761 (46.8%)
Treatment
Discharge 8209 247.9%; 4892 E60.9%;
Admission 8237 45.1% 2665 33.2%
ICU 730 ( 4.0%) 210 ( 2.6%)
AAD 563 ( 3.1%) 178 ( 2.2%)
Death 146 ( 0.8%) 03 ( 1.7%)

LUI et.al. CGMJ 2000 > 23 (1) 681-7 °\y i chang 15



3 — Special considerations in elderly trauma
Medlcal expenses Billiénllo

Hix:m=
@3t | 0~9%& |10~19% [20~29% |30~39% |40~49% [50~50% | 60~69 % | 70~79 % |80 12 1
et 6,957 451 379 535 653 947 1251 1054 1,095 592
Wik s 950 92 99 124 118 149 152 94 81 41
L S 931 170 80 56 63 75 87 89 155 156
A A 835 6 10 38 69 135 198 168 150 61
B 786 2 4 10 25 78 168 182 211 106
iy 660 6 12 18 46 123 168 128 114 46
F AL E B
Sewe 448 2 12 25 36 65 97 91 89 32
Fiazea 436 18 45 58 51 65 68 48 51 30
6 5% 40%  119% 108% 78% 68%  54%  4.8%  4.56% 50%
T
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Special considerations in elderly trauma

" J
Elderly Trauma Causes

m Trauma is one of the leading causes of death in the elderly
(Mistovich, Hafen and Karren, 2000).

The type of trauma seen most frequently is blunt trauma from
falls, MVC’s and pedestrians struck by motor vehicles.

m The changes that may increase the elderly person's
susceptibility to injury include the following:
Slow reflexes;
Failing eyesight;
Hearing loss;

Arthritis;
Fragile skin, bones and blood vessels; and

Altered mental status.
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Special considerations in elderly trauma

The cases of death from accidents when
stratified by age in 2007 in Taiwan

N of Per
thousand _ Causes of death classifications
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[ 96 i Fall
200.0 EHE s LABE FEEL
29 F Lzhaga Hu
- | |
150.0
BEE: MVA
100.0
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 120004
50.0
0.0

0-4% 5-9% 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49

W-H chang

female

50-54 55-59 60-64 65-69 70-74 T75-79 80-84 85+

Years old

18



] _ Special considerations in elderly trauma
Outcome of Patients Requiring

Intensive Care

: No. of Hospital
r Period ICU  Age, -
Source Pts 9%Y Mortality, %
<55 (32%)
—_— _ MICU/  55-64 (24%) 8.3
Campion:  1977-79 2693 SICU 6574 (23%) 135
> 75 (21%) 16.3
< 45 (16%) 12
McLean? 1982-83 1018 '\g: gb}/ 46-64 (58%) 12
> 65 (26%) 34
.o MICU/  65-74 (43%) 40
Che“UI‘I 1990 97 (= 65y) SICU > 75 (54%) 39

1. Campion EW. JAMA 1981;246:2052-56
2. MclLean RF. Crit Care Med 1985;13:625-9 19
3. Chelluri L. JAMA 1993;269:3119-23



H — Special considerations in elderly trauma

Risk considerations

m Mechanism risks

There is dangerous for generalized high energy mechanism of injury (auto
crash, fall from a height etc.) or if the patient is unconscious. (Campbell, 2000).

There is dangerous for focused mechanism of injury suggesting an isolated
injur;)/ (bullet wound to the lower leg, stab wound to the chest) (Campbell,
2000).

m Drug medication risks

Certain medications, such as, antihypertensives, anticoagulants, beta-
blockers, and hypoglycemic agents may profoundly influence the
physiological response of the geriatric patient to traumatic injury

m Group risks

Poor heath status, old older, bleeding tendency, immune compromised, live
alone and communication problems

m Past/Medical History risks
Multiple chronic diseases and polypharmacy
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H _ Special considerations in elderly trauma

Early Considerations

m Early assessment
Primary/Secondary survey
Victims risk considerations
Mechanism/organ injured patterns survey
Early diagnosis
Stable conditions ongoing monitoring
m Early treatment
Early immobilization
Early intervention
Early resuscitation
Adaptive referral/transportation
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B — Special considerations in elderly trauma
Gerlatric Patients
Special Early Thinking

m Early in their series, one third of the patients who appeared
"STABLE" in the resuscitation area with a "normal™ blood pressure
but died within 24 hours of cardiac arrest.

m Survival was improved in their experience by early survey and
early (first 1-2 hours) aggressive, invasive monitoring.

Previously unsuspected states of hypo-perfusion were identified
and reversed quickly!

Early recognize "oxygen debt ".

m Early Hemodynamic resuscitation may require the use of inotropes
earlier after volume restoration.

m Early intubation and early ventilation will be required for
oxygenation.

m The Early general surgical intervention can decrease the mortality
and morbidity.
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] _ Special considerations in elderly trauma
Geriatric Patient Assessment must

be aware...

Must take Into account priorities, interventions, and life-
threatening conditions more earlier.

Must be acutely aware that geriatric patients can die from
less severe injuries than younger patients.

Must separate the effects of the aging process or chronic
Iliness from the consequences of the Injury.

May not have the same response to pain, hypoxia, or
hypovolemia as a younger person.

May tolerate temperature extremes poorly to develop
hypo/hyperthermia rapidly and re-warm is difficult

DO NOT UNDERESTIMATE the severity of the patient's
condition.
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] _ Special considerations in elderly trauma
PE Special Considerations

m Peripheral pulses may be difficult to evaluate.
Check the carotid a. or femoral a.

m Distinguish between signs of chronic disease and those of an
acute problem

m Geriatric patients may have nonpathologic rales (crackles
found on chest auscultation).

New basal rales or more crackles may indicate early lung
edematous change

m Dependent edema may be secondary to venous insufficiency
with varicose veins or inactivity rather than congestive heart
failure.

m Subsequent health care providers may attribute a deceased
level of consciousness to a pre-existing condition rather than to

trauma.
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] _ Special considerations in elderly trauma
Elder Early Signs Survey

m Early Sign of mistreatment

signs of alcohol abuse, abuse, neglect or violence.
m Early Sign of occult trauma

Abdominal bleeding, rib fracture or femoral neck fracture
m Early Sign of consciousness disturbance

Psychological (Dementia, Delirium, depressed) or traumatic
encephalopathy

m Early Sign of infection
Fever or leukocytosis
m Early Sign of hypoxia
Cyanosis or SOB
m Early Sign of shock
Dehydration, oliguria or hypotension
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B _ Special considerations in elderly trauma
Early Assessment in the Elderly

-Quick Sonography

m FAST (Focused Abdominal Sonography Exam )

Focused ascites was noted before the clinical presentation and vital
sign change, in the compensate stage in the blunt injury.

Pneumoperitonium- hallow organ perforation
m Cardiac
Tamponade or traumatic cadiomyopathy ( wall hypokanesia )
Cardiac index- Pump or volume problems
m Chest
Pleural effusion or rib fracture
m  Musculosketal lesion
Tenden rupture or soft tissue hematoma
m Vessel problems
Ischemia lesion or occlusion (PAOD)
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H _ Special considerations in elderly trauma

Pitfall Considerations

m Underestimate

m Delay presentations

m Atypical symptoms/signs
m Occult trauma

m Brittle aorta

m Shearing mechanism

m Cause or result ?
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H _ Special considerations in elderly trauma

Pitfall Considerations Underestimate
and delay

m A common pitfall in the evaluation of the older patient
following injury is the underestimate that "normal” blood
pressure.

Blood pressure of 120mmHg may represent hypotension for a
patient whose normal pre-injury blood pressure was 170-180
mmHg.

m With the limited ability to increase heart rate, significant blood
volume loss may be masked by the absence of tachycardia
early in the course, or even hypotension, whose onset may be
delayed.

m Elevated peripheral vascular resistance may limit cardiac
output and thus underestimate peripheral and coronary oxygen
Inadequate delivery.
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B _ Special considerations in elderly trauma
Pitfall Considerations

Atypical symptoms

m SDH may be lack of headache and signs of IICP in elderly head
Injury and could delay onset than younger group.

m The elderly usually have the absence of complications of fever,
leukocytosis of the inflammatory response after trauma.

m Reliance on the abdominal examination will often lead to missed
abdominal injuries. The abdominal exam in elderly patients is not typical.

m Blunt aortic injury may occur in the elderly in the absence of
conventional signs or symptoms.

m Stroke, myocardial infarction, or seizures may result in falls or
motor vehicle crashes, which delayed diagnosis of the principal
underlying problem.
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] _ Special considerations in elderly trauma
Pitfall Considerations
Occult Trauma

m Occult Blood Loss

Blood loss into soft tissue spaces, including subcutaneous
/ retroperitoneal areas, may be excessive and is often
overlooked.

m Brittle Bones

Bones of osteoporosis in the elderly are brittle, including
the hip, chin, rib, the pelvis bone fracture and femoral
neck fracture.... Initial x-ray can be normal.

m Mistreatment

Abuse or violence is relatively common and often unreported
and undiagnosed
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] _ Special considerations in elderly trauma
Pathophysiology Considerations

Stress Response Cushion

Multiple organs
damage (Major trauma ,
high energy trauma)

Delayed response in elder-
storm-eye phenomenon

Tissue perfusion reversible
impairment (hypoxia,
circulation insufficiency,
incomplete perfusion)

CARS (capacity-assist relieved

strain)-elasticity, flexibility,

strengthen endurance limit

failure

Multiple organs
failure

dysfunction

v Exte
MARS (modulation- relaxed .
strain)- tension, fatigue, load resis
relaxation <multiple, mixed,

maximum, modulate> Organ regeneration |

preexisting problems?

Organ function | Physical capacity | recovery or repair ability |

(CVS/IMS/MSS/RS/MS/NS) different
yield stress load |react response |immune

Plastic deformity region- _
supply ability | transport ability | hemodynamic collapse  Irreversible

integration reserve | metabolic (severe hypotension, shock) L oalde W a
compensate | =
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H _ Special considerations in elderly trauma

Pathophysiology considerations

m Distinguish between signs of trauma stress
and those of an aging problem
Cardiovascular system
Pulmonary system
Renal system
Central nervous system
Musculoskeletal system
Immune system
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FIGURE 1

Effects of Aging on OrganASystems
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B — Special considerations in elderly trauma
Pathophysiology Considerations

Respiratory system

] VOLUME (L)
m Anatomic change 70 170
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B — Special considerations in elderly trauma
Pathophysiology Considerations
Cardiovascular system

m Anatomic change
| Elasticity

| B-adrenergic responsiveness

Coronary artery narrowing

m Functional change
| Cardiac and arterial compliance
| Maximal heart rate
| Cardiac output

| T N —— T
] W00 -] 00

m Stress loading change N\ -

| HR responsiveness _ -
“Loss of distensibility

and elasticity in the
large capacitance
vessels”

| Hormonal mediators
| Cells responsiveness
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B _ Special considerations in elderly trauma
Pathophysiology Considerations Renal
system

m Anatomic change

_ . Interior of kidney
Jvascularity and perfusion "

Loss of tissue mass
Basic membrane thickness
m Functional change
80 y/o — GFR |45%
}Drug clearance
Inability to withstand salt or water loads

m Stress loading change
TIschemic change

TPotential nephrotoxic
} Therapy window
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B — Special considerations in elderly trauma
Pathophysiology Considerations
Nervous system

m  Anatomic change

Loss of neuronal tissue mass
m | 10% at 70years old

| Central neurotransmitter activity
1 Ventricular space
m Functional change

| Neural plasticity

| Anesthetic requirement 87 Year Old 27 Year Old
Impaired autonomic homeostasis Location of

|BBB penod-dima

m Stress loading change

TSpace occupancy
TDisability
TDegeneration ; TDemyelinization
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B _ Special considerations in elderly trauma
Pathophysiology Considerations
Musculoskeletal system

m  Anatomic change

|Body muscle mass
n >25 |4%/y; >50 | 10%/y

1 35% growth factors
| Strengthen

m Functional change
Avrticular cartilage shorter
TSubcondral bone density
1 Proteoglycans
Osteoporosis

m Stress loading change
Deterioration of tendon, ligament and joint
lIntervertebral disc
1Degeneration
}Capsular fluids
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B _ Special considerations in elderly trauma
Pathophysiology Considerations
I[mmune system

m  Anatomic change
>50 years| 15% Tymic tissue

T killer cells
} IL-1 | interferon

m Functional change
| cytotoxin activity
} T cell activity | B cell activity

T antibody confuse
m Stress loading change
1 response time

| antibody response
| 1immune complex
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B _ Special considerations in elderly trauma
Resuscitation considerations

Introduction

m Dilemmas in decision-making about resuscitation

The factors guiding resuscitation decision-making are

m 1) Quality of life (pre-existed medical condition, physical preserve,
age and complications, ABE, GCS and injured scores), and

m 2) The involvement of others (ethics, mechanism, doctors and families)
versus loss of autonomy.

m Kvale JN concerns about quality of life and the cost of
elder CPR efforts

Cost based on charges for intensive care total over $100,000

m Morse WI pointed out

CPR was rarely effective for those elderly with cardiopulmonary arrest
that had occurred out of hospital, was unwitnessed or was associated with
asystole or electromechanical dissociation.
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B _ Special considerations in elderly trauma
Resuscitation considerations Physical
Reserves and Mortality

m Perdue PW and Finelli FC

Mortality may be caused by the decreased physiologic reserves that
accompany aging, with a higher incidence of pre-existing medical
problems in the geriatric patient.

m Horst HM and Van Aalst JA reported that

Shock in the elderly was easy to under-compensate, which leads to
Inadequate oxygen delivery, creating an ""oxygen debt ".

m Fairman R found

Elderly patients cannot handle the load that the stress of the injury than
their younger counterparts, especially in relation to their cardiopulmonary
system.

m Scalea et al. found that

There was significantly different mortality rates between severely elderly
trauma patients with and without lower cardiac outputs and higher
peripheral vascular resistances.
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H _ Special considerations in elderly trauma

Resuscitation considerations
Mechanism and Mortality

m DeMaria E reported

The slip-and-fall and pedestrians — vehicle accidents are the most
reasons for elder trauma patients.

Beside the slip-and-fall injuries, the overall mortality rate in the
elderly was 18.1%.

m Zletlow et al. also found that

In 1931 trauma patients, with a 23% mortality rate in that group,
linked to falls (59%) and motor vehicle crashes (36%) which were
the predominant causes of Injury.

m Finelli et al. demonstrated

46% of the elderly patients had simple falls, resulting in a mortality
rate of only 11.7%, compared with a 33% mortality rate after
pedestrians were struck, and a 21% mortality rate after motor vehicle
crashes.
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Special considerations in elderly trauma
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Special considerations in elderly trauma

" S
Resuscitation considerations

Age and Mortality

m Morris et al in 1990.

The mortality from minor injury (ISS <9) begins to increase
beyond the age of 65

m Pelicane et al demonstrated

Age greater than or equal to 65 years had a poor outcome if
death occurred within 24 or 48 hours of injury, prior to ICU or
hospital discharge and at three or four years post injury

m Knudson et al reported

1.33-fold increased risk of death associated with age status
greater than 75 years.

m Battistella et al in 1998
Age greater than 75, associated mortality was 23%
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B _ Special considerations in elderly trauma
Resuscitation considerations
Age and Mortality

m Van der Sluis CK A
Age was a significant predictor to identify late mortality.

m Perdue PW et al

Age was significantly predictive of both early (<24 hours) and
late (>24 hours) mortality.

Elderly trauma was associated with a 2.46-fold increased
likelihood of early mortality, versus a 4.64-fold increased risk
of late mortality.

m Van Aalst et al

A poor outcome was particularly significant in the 75.5 years
and over group, after following blunt geriatric trauma patients
for 3 years.
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H — Special considerations in elderly trauma

Resuscitation considerations Ppre-

Existing Conditions (PEC’s) and Mortality
m Morris et al. in 1990

The effect of PECs on mortality became less important in
patients over the age of 65

m Gubler found that

Patients with PEC’s were anywhere between 2.0 and 8.4 times as
likely to die within five years of injury compared to those

without PEC’s depending upon the number and severity of
PEC’s.

m Milzman et al. reported

the mortality rates of elderly trauma patients with pre-existing
disease aged 65 to 74 years, and 75 years and older, were 13.9%
and 30.1%, compared with 11.1% and 27.9% for patients
without pre-existing disease.
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H _ Special considerations in elderly trauma

Resuscitation considerations Arterial
Base Deficit, Lactate and Mortality

m Davis JW showed

Arterial base deficit was helpful to detect the content of shock to the
adequacy of resuscitation in elderly trauma patients.

Elderly patients with severe base deficits (over —10) had a high mortality of
80% versus 60% in patients with (-6 to —9). Even a “normal” (2 to -2)
carried a mortality rate of 24%.

m McNelis J

An elevated serum lactate level has also been implicated in occult hypo-
perfusion and the rate of clearance directly correlates with mortality.

m Schulman AM

Elderly patients are less able to compensate for occult hypo-perfusion.

The presence of a lactic acidemia level of more than 22 mg/dL (>2.4
mmol/L) for longer than 12 hours is associated with an increased mortality.
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] _ Special considerations in elderly trauma
Resuscitation considerations Injury
Scoring and Mortality

m Horst H, Oreskovich MR and DeMaria E reported
Injury Severity Scores are useful in predicting mortality in young patients, but they
have not been as effective in the elderly population.

m DeMaria E indicated that

Predicted mortality was strongly associated with the Injury Severity Score and other
factors.

The mortality rate for elderly trauma patients with an ISS > 18 was 37%, compared
with only 4% in patients with an ISS <or=to 18. 1SS>24 were most likely to expire
and more ICU days in elderly.

m Van der Sluis CK reported
No elderly patient with an ISS greater than or equal to 50 survived.

m Carrillo, published in 1994 found
Elderly trauma mortality correlated well with both APACHE Il and ISS, better than
with APACHE Il or ISS alone.
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H _ Special considerations in elderly trauma

Resuscitation considerations
Complications and Mortality

m DeMaria EJ and Osler T reported that

higher mortality cases had a higher incidence of cardiac and
septic complications and respiratory complications in elderly
trauma patients

m Smith JS showed

5.4% mortality rate for those patients with no complications,
8.6% for those with one complication, and 30% for those with
more than one complication.

m Pellicane JV demonstrated that

It is actually of Importance to decrease complications, which
contributed to mortality in 32% of all deaths.

62% of deaths were related to multiple organ systems failure.

W-H chang 49



H _ Special considerations in elderly trauma

Resuscitation considerations GCS
and Mortality from Head Injury

m Penning JL found

the GCS scores of elderly patients with head injuries were

usually down to delays, and attributed the underestimation of the
risk of severity.

m Vollmer DG

Mortality rate with severe brain injuries in younger patients with
a GCS <8 was 38%, but was 80% for older patients. (>55 ys)

m Reuter F reported

There is an 87% mortality rate in elderly patients (age > 60) with
traumatic intracranial hemorrhage and GCS < 8.

m Zietlow, Rozelle and Van Aalst all reported elderly patients
with multi-system injuries and found

a GCS < 8 or 7 to be the predictor of mortality.
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H _ Special considerations in elderly trauma

Resuscitation considerations GCS
and Mortality from Head Injury

m Cagetti’s studies found that

Almost 100% mortality for head injured elderly patients (>80 ys ) with
a GCS < 11.

m Kotwica Z reported that

90% mortality rate for head injured elderly patients (>70 ys ) with a
GCS<09.

m Amacher AL studied that

Poor outcome for head-injured patients (>80 ys ) with “low” GCS
scores in the range of 3 to 6.

m Ross noted

Nearly 100% six month trauma mortality rate in elderly with persistent GCS < 8 at 72
hours following admission.
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H _ Special considerations in elderly trauma

Resuscitation considerations Ethics,

Aggressiveness treatment and Mortality
m Harbrecht BG noted that

Elderly patients had higher mortality rates for both operative and non-
operative management of splenic injuries.

m Tornetta P, et al found

To make decisions aggressively to give general surgery rapidly for elderly
trauma patients decreases their mortality.

There are circumstances when the need for aggressive treatment for elderly
trauma patients is delayed, as the physician and patient, or family
member(s), may hesitate and reject this type of treatment.

Most of them may choose only vital support for the reasons of age in the
patient.
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Resuscitation considerations Ethics,
Aggressiveness treatment and Mortality

m Demetriades D reported

Outcomes in elderly trauma can be maximized by a more
aggressive approach, rather than one which is expectant.

There exists good outcome benefits from early diagnosis and
decisions, where the physicians have the ability to diagnose and
manage the injury for the elderly trauma patients quickly.

Survival was improved, in their experience, by early (the first 1-
2 hours) aggressive, and invasive monitoring.

m Godley CD showed that

Advanced age alone should not be the reason to abandon the
chance of an operation for any injury.
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Resuscitation considerations Ethics,
Aggressiveness treatment and Mortality

m Albrecht reported

A high failure rate of 33% in elderly patients, who received the
non-operative method.

m Tsugawa K found

An increased splenic fragility and their decreased physiologic
reserves assocliated with their advanced age and had higher
mortality.

m Peitzman AB and Harbrecht BG all populated that

Successful non-operative management of blunt splenic injuries
could be predicted by hemodynamic stability, grade of splenic
Injury, and Glasgow Coma Score, but never in regard to patient

age.
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Resuscitation considerations

Advanced Geriatric Life Support

Difficult airway Denture

B Flail chest without evident signs
Pain control for multiple ribs fracture (Epidural analgesia)
Early intubation and ventilator

C Reliable sign of shock? (Limited reserve, complex medication)
Poor tolerance to blood loss
Early blood transfusion to improve O, delivery

D EDH rare and SDH 3~4 x young age
E Environmental emergency and Hypothermia
Early assessment and treatment

F Early fluid resuscitation and aggressive hemodynamic monitoring
Fall down survey

G Geriatric considerations
General conditions evaluate
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Resuscitation considerations

Ailrway and breathing

m Anatomy and functional changes

Mouth opening limited
Dentures and bridges

An edentulous airway, the seal may be hard to mouth-to-mask
procedures.

Motion of C-spine limited, forced extension can result in atlanto-
occipital subluxation. .. Emerg Med Clin N Am 2006;24:261-272

Poor oral conditions: periodontal diseases, oral manifestations of
systemic diseases and smoking

m More Intubation complications
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Resuscitation considerations

Endotracheal Intubation

m Complications
Soft tissue trauma/bleeding
Dental injury
Laryngeal edema
Laryngospasm
Vocal cord injury
Barotrauma
Hypoxia
Aspiration
Esophageal intubation
Mainstem bronchus intubation
Nosocomial pneumonia
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Resuscitation considerations

Ailrway and breathing

m Adeguate oxygenation

Laryngeal mask airway or Lighted stylets should be provided for
difficult airway

Higher respiratory rate with tidal volumes 6 to 8 mL/kg should
be given

m Mechanical ventilation

Weaning from ventilator is very difficult; but Weaning should
not be the reason for delay intubation.

m Rapid Sequence Intubation
BZD and etomidate should be reduced 20 to 409%
Neuromuscular block agents should not be reduced.
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Resuscitation considerations
Circulation

m Evaluation
Palpate a carotid pulse, carotid artery lesions
Femoral pulse is a reasonable alternative

Multiple small (250ml) fluid boluses with repeated
reassessment

Central line or pulmonary catheter
Normal vital sign may still have significant tissue hypoperfusion

m Chest compression
less effective due to underlying valvular dysfunction

Injury to ribs, sternum, heart, great vessels, lung, liver, upper Gl
tract

Dorsal kyphosis
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Resuscitation considerations
Hemodynamic goal directed therapy

m Hypovolume or Sepsis induce hypoperfusion during the first 6 hrs of

resuscitation
CVP of 8-12 mmHg, MAP of 656mmHg, Urine output of 0.5mL/kg/hr
Central venous (superior vena cava) (ScvO?2) saturation of 70%.

m High-risk elective surgery, severe trauma, and septic shock

Transfuse packed RBCs to achieve a Hct of > 30% or administer a dobutamine
infusion (up to a maximum of 20g/kg/min) to achieve this goal.

Therapeutic goals were CI > 4.5 L/min m2, PAWP <18, DO2 > 600 mL/min
m2 , Oxygen consumption > 170 mL/min m2,

m Early Interventions fluids first then inotropes if hemodynamic
targets were not achieved.

W-H chang 60



Special considerations in elderly trauma

» I
Resuscitation considerations
Drug and Medications

m Drug interactions are frequently

m Side effects are common due to the very narrow
therapeutic window In the elderly.

m Adverse reaction to some medications may even
contribute to the injury producing event.

m ALS drugs during resuscitation do not require modification
In the elderly.

m The elderly are susceptible to hypomagnesiumia
Poor daily intake, diuretic, malabsorption, diabetes

Cardiac arrhythmias, sudden cardiac death
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Resuscitation considerations Drug

Adverse Reaction

m Beta-adrenergic blocking agents may limit chronotropic
activity.

m Calcium channel blockers may prevent peripheral
vasoconstriction and contribute to hypotension.

m Non-steroidal anti-inflammatory agents may contribute to
blood loss due to the adverse effects on platelet function.

m Steroids and other drugs may further reduce the inflammatory
response.

m Chronic anticoagulant use may increase blood loss.

m Chronic diuretic ingestion may render the elderly patient
chronically dehydrated and with total body deficits of
potassium and sodium.
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Conclusions

m Increasing age moves an elderly trauma patient into a higher-
risk category.

m Elderly patients have higher complications and mortality rates
than their younger counterparts If they sustained major trauma.

m Although advanced age is a risk factor for poor outcomes in
trauma patients, better outcomes in elderly trauma patients can
be improved by experienced physician with the special
considerations of early diagnosis, intensive monitoring,
aggressive management, and comprehensive care provided by
the experienced trauma team.
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The case numbers and expenditure for
elderly in recent years in Taiwan

Case Numbers
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" S
Age and Stroke

m The incidence of stroke increases greatly with age.
Half of all strokes occur in people who are aged >70 years
nearly one-quarter affect individuals who are >85 years of age.

For each successive 10 years after age 55 years, the stroke rate more
than doubles in both men and women.

m Stroke in the elderly is of serious concern
higher incidence of the disease with increasing age
Increased disability that is associated with a stroke in an older
Individual

m Age is one of the strongest predictors of functional disability after a stroke.
Up to half of patients who survive a stroke do not regain independence

older age is associated with relatively poorer outcome.
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Strokes in the Elderly:
Explanation for higher mortality

m The older stroke patients had more severe pre-stroke disability
and more severe neurological impairment for similar stroke
severity and pathology.

m Early mortality was more influenced by pre-stroke global
health than age

3-month mortality was influenced by age to the exclusion of all
other known prognostic factors.

m The older stroke patients have more disabling stroke and an
Increased mortality for a similar spectrum of stroke severity
and pathology.

m The explanation for higher mortality of the older patients is the
poor pre-stroke health and higher
disability

Sharma J. Cerebrovasc Dis 1999;9:92
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B I Special considerations. in elderly trauma
-Mvelopmg Hypertension

Beginning at Age 65

Risk of hypertension (%)

Residual lifetime risk of developing
hypertension among people with blood
pressure <140/90 mmHg

Vasan RS, et al. JAMA. 2002; 287:1003-1010.
Copyright 2002, American Medical Assogiatign. 102
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Acute renal fallure in the elderly

B Renal disease in the elderly. ( biopsy in the
elderly)
(31%)
Acute renal impairment (26%)
Chronic renal impairment (25%)
Asymptomatic urinary abnormalities (8%)
Hypertension (1%)
Unrecorded (9%)
B Functional changes with aging

B Incidence, causes and outcome of ARF In the
elderly.

O In the elderly
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Functional changes with aging

Progressive decline in :
m Renal blood flow:

GFR: falls by-1ml/min/yr from age 40 yrs.
Urinary concentration ability.

Diluting capacity.

Ability to conserve Na+, when salt restricted.
Renal acid excretion.

Peripheral renin activity and aldosterone.

Internationgl{ialggy and nephrology 32:559-565,2494..
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Outcome In the elderly (>65 years)

Nos Age Dialysis Survival

Lameire N ARF 100 >65 7% 57%
1987

Bellomo R ARF 72 >65 100% 47%
1994 CHDF

Klouche K ARF 68 >65 60% 37%
1995

Alarabi ARF after 111 70 100% 58%
1997 cardiovasc (65-80) CAVHD (38-91%)

surgery CAVH

Maziak DE Ruptured 88 60%

1998 AA

Internationalral@gy and Nephrology 32: 559-565, £@01
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] ._ Special considerations in elderly trauma
Graying of ICU Patients

m More than half of ICU days were incurred by those

older than 65 years (Angus DC JAMA 2000:284;2762-70)
Age analysis of ICU patients in medical ICU in MMH

F—F
602 dﬂgchang 604 113



H _ Special considerations in elderly trauma

Outcome of Patients Requiring Intensive Care

No. of Hospital

Source Period o ICU Agey ity %

< 55 (32%)
MICU/  55-64 (24%) 8.3

Al _
Campion®  1977-79 2693 SICU  65-74 (23%)
> 75 (21%)
< 45 (16%) 12
MclLean? 1982-83 1018 '\gllcétdl 46-64 (58%) 12
> 65 (26%) 34
o MICU/  65-74 (43%) 40
Chelluri 1990 97.(265Y)  gioy 75 (54%) 39

1. Campion EW. JAMA 1981;246:2052-56
2. McLean RF. Crit Care Med 1985:13:625-9
3. Chelluri L. JAMA 1993;269:3119-23
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P » £ N
Wt i FEV] 82 8200

\ T~

T

—— nonsmoker

—— Susceptible smoker

Disability

Wgesyears) Fletcher C. BMJ 1977:144845-8

FEV1 (% predicted at age 25 years



B _ Special considerations in elderly trauma
Outcome of Patients Recelving

Mechanical Ventilation

Entry

. No. O L Hospital
Source Period criteri  Age, .
Pts a 9.y Mortality, %
< 60 (42%) 45
Nunnl 1970-74 100 >4 h 61-74 (43%)
> 75 (21%)
5 ] < 60 (26%) 48
Stauffer 1982-86 383 >1h > 60 (74%) 62
O’Donnell <70 (76%) 43
3 1987-90 75 Al 4%) "

> 2
1. NunnF. BMJ 1979:1:1525.97
2. Stauffer JL. Chest 1991;104:1222-29
3. O’Donnell A. Chest 1993:100(suppl):79
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Survival of Patients Recelving

Mechanical Ventilation

902 mechanically ventilated pts from ARDS and AL

100 1.

1 _ In 28-
% 1 — day and 180-day

T 1 o] d — mortality as younger
142 “f —

S 43| 2. Ageisastrong
predictor of
605 70s|l80s )

W-JélanW- Ann Intern Med 2002;136:23-36
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COPD In the Elderly

m  The highest

of current W7 D E
120
elderly smokers!) gi=l> 65 IRPPRs
100 S
Stang P. Chest 2000;117:354S X 103
Zielinski J. Chest 2001;119:731 80
m COPD is the primary jg
diagnosis for more than e
. ! . 20 Xi03
18% of hopsitalizations for )

pts = 65 years FF
Mannino DM. Chest 2002:;121:121S

CER S TR
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] .— Special considerations in elderly trauma
Pneumonia in the Elderly

(Kaplan V. Am J Respir Crit Care Med 2002;165:766-72)

200 [ No. of cases 50 = 50
—&— Incidence % =
< 150 A Hospital mortality 40 < 40 B
) 3 5
g 30T 30 &
S 100 - ;\a
° 20 8 20 ~
zZ )
50 10 S 10

65-69 70-74 75-79 80-84 85-89 2>90
Age (y%rlgang 119



Prediction Rule: Risk Categories

Total Points Class Mortality %0 How to Treat
1 0.1-0.4 Outpatient
<70 2 0.6-0.7 Outpatient
71-90 3 0.9-2.8 Brief hospital
observation
91-130 4 8.5-9.3 Inpatient
> 130 5 27.0-31.1 Inpatient ICU

Risk categories according to 2 validation cohorts (38,039 inpatients and 2287 in- and outpatients).
Fine MJ etal. N Engl J Med. 1997;336:243-250.

W-H chang 120
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Modifying factors - risk of infection

Penicillin-resistant pneumococcci
Age > 65 years
B-lactam therapy (within the past 3 months)

Alcoholism
Immune-suppressive illness
Multiple medical co-morbidities
Enteric G(-) bacilli
A nursing home residence
underlying cardiopulmonary disease
Recent antibiotic therapy
Pseudomonas aeruginosa
Structural lung disease (bronchiectasis)
Corticoid therapy (> 10mg prednisolone/day)

Broad-spectrum antibiotic (> 7 d in the past month)
Malnutrition

W_ﬁ'%%géudelmes Am J Respi Crit Care Med 2001;163121



H _ Special considerations in elderly trauma

Clinical Features of Pneumonia in the
Elderly

Features Elderly Young
Mental status change +++ T
Mortality 4 _

Severe sepsis ++ +
Tachypnea/tachycardia +++ +
Normal or low WBC + +
Cough/sputum + +++
Typical CXR findings + F++
Rapid resolution + ++

W-H chang 122



ekt

+\ N
G
ik
F.\
o+
|
)
N
H
N

¥ & PR 5T

bt Z2DagdER S 5 FEF X - LT B

14T $1 e
g K/‘—z;&i, EREERD o
WO R g E R

7; O%Jﬁa,rﬁﬁq%_&&

#

"i?fﬂi“iij‘és L ET AT RS P A

A 35
B B

o TO-

< G4 o

[

Special considerations in elderly trauma

z Se= ) r 2 K
HI 2% o BH s 5 %

(AR SRR SRR Pt L SRR D e
ey

Ry 5 /F‘J*fﬂ SY MR AFEYRFIINEF AR > B

/E 224 Jfﬁg‘?d T\IJZ‘Q “g_‘_]x—E-'-IK ,é",ﬂ éﬂj'_FE' IK ,%fl 2

- 'uigl—%x%'** SR ES AR AR

-

W-H chang

123



O

T
ek
-\-_H\

& o m
ot ) W

e
i

o
c

&

Nflee

(Ud\ |

<by
i

TAE A e e

44
N
N

iy
g

A

13

R

-~
1‘3 ~
P

P e
- o

%

-~

Pk e

~
r

=

W
\rr'

‘Ad
44)

A NNy

by T

-\

-

-
¢
3

[

Ao s =k
W ds IF

3

%
g

\f‘“’r\
=)

3 '—g &=y

~
-

pas)

A

3

N

JE
E B
ay

g

\7—4 /

/

i?

——

Ik

R

EAZER

& - A
iR T AR AR

Z Ry
-4 <+ ﬁ’&

Special considerations in elderly trauma

IJ.Q'.

ﬁ‘“ﬁ?ﬁgﬁfﬁ”t =N

R f 45 o

i ehie

W-Iﬂ l’t‘,hang -

2 mT

B 3R

BLG R %
b }éfgi%t%é. o

124



cke

LA
G
I
=

o4y
>
N0
~~
X
N’

% L R S Ao a4 A

b
VLT FEER AR TP ERARE TR E TP

,\

BB ELFIF Y- T B E & e dg o
SRR LA R S UL IR ¥ R SRR o T i R
SRS S AR S EANEE S F RN S 2

R G EE TSIk A HT - P AR B AR R
R PR A -

MEELFF DR R AR E A TR
AREREE SR RER GG g S gt

W-H chang

Special considerations in elderly trauma

125



Special considerations in elderly trauma

) st R o
B2 o ~ LR WY ~
S 0 s~ 222
ool o SR M2
o 1< g ~ o s
4%%#@F,
W~ R
.WE\,FW | | ,}Aﬁum@_ﬁ ,.F
> 4 ,ﬁ e

~ wriﬁm,r, Ew Y (E
LE =

f.ﬂ!

~e

N2
[ 4

126

W-H chang



