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• Jennie L. Orr, RN, BSN

– Critical care background

• Trauma

– DHMG Surgical Specialties Clinic

• Nothing to disclose

…And you are?



3

The Trauma Triad of Death
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The Trauma Triad of Death
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The Actual Trauma Triad of Death
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• Consequences of hypothermia

Temperature
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• Consequences of acidosis

Acidosis
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The Basic Cheat Sheet
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The OTHER Trauma Triad of Death

• Physical Deconditioning

• Cognitive Decline

• Malnutrition

• Frailty / Swamp Sense

• This is NOT a talk about ABCDEF

– Assess, prevent, and manage pain

– Both SAT / SBT

– Choice of analgesia and sedation

– Delirium assessment, prevention, and management

– Early mobility and exercise

– Family engagement and empowerment  
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The OTHER Trauma Triad of DeatH—Not ABCDEF

• Why?

• Secondary effects of hospitalization of which most of us are completely 
unaware last long after discharge

• Post Intensive Care Unit Syndrome (PICS)

• Persistent physical, mental, and cognitive dysfunction 

• ARDS, sepsis, mechanical ventilation

• Unique considerations in trauma

• Pre-existing health state—the young frail

• Nature of injuries (i.e., TBI)

• Unique metabolic response to trauma
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Weird Stuff to Think About

Acute Physiology and Chronic Health Evaluation

American Society for Parenteral and Enteral Nutrition Sequential Organ Failure Assessment

Physiological and Operative Severity Score for the Enumeration
of Mortality and Morbidity
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The Other Trauma Triad of 
Death: Physical Deconditioning
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Physical Deconditioning

• Traumatic injuries

– Fractures

• Pelvic

• Long bone

• Extremity

– Organ injury

• Exploratory laparotomy

– Open abdomen

• Traumatic brain injury (TBI)

– Skin injuries

• Road rash

• Lacerations
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Physical Deconditioning

• Traditional treatment

• Bed rest bias

• Nurse

• Family

• What does bedrest do, anyway? Are you actually resting? …OR 
SLOWLY DYING? 

REALLY, REALLY SLOWLY. 

ONE HOUR OF TV AT A TIME.  
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Physical Deconditioning

• Death by bed rest

• Immobility associated muscle loss begins within 48 hours of critical illness

• Peaks during the first two to three weeks in the ICU, but up to 40% of muscle strength is lost in the first week

• Duration of bedrest in the ICU is the only risk factor with strong, independent and consistent association 
with muscle loss across three, six, 12, and 24 month follow up after discharge

• Definition of ICU bedrest  is ICU LOS as 75% of patients did not routinely receive any mobilization during their 
ICU stay

• Even acutely hospitalized older adults, able to walk independently, spend most of their time in bed 

• ICU Acquired Weakness (ICU-AW)

• Characterized by symmetrical and flaccid weakness of the limbs, with distal portions suffering greatest effect 

• Facial grimacing to painful stimuli with little withdrawal of limbs

• Remember this muscle weakness affects respiratory muscles as well

• Muscle wasting, exercise intolerance, and decreased quality of life persist even after one year from ICU 
discharge
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Physical Deconditioning

• ICU-AW

• Affects 25 – 100% of critically ill patients

• Axonal nerve degeneration and myosin loss 

• Critical Illness Polyneuropathy (CIP) and Critical Illness Myopathy (CIM)

• CIP

• Axonal degeneration

• Poorly understood

• Microvascular changes result in increased permeability of the endoneurium, resulting in 
endonueral edema, impairing the energy delivery to the axon

• Axonal death
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Physical Deconditioning

• ICU-AW

• Critical Illness Polyneuropathy (CIP) and Critical Illness Myopathy (CIM)

• CIM

• Muscle atrophy as a result of increased muscle breakdown and decreased muscle 
synthesis

• Inflammation, immobilization, endocrine stress response, nutritional deficit, impaired 
microcirculation, and denervation all lead to muscle wasting

• Bioenergetic muscle failure

• Oxidative stress, mitochondrial dysfunction, ATP depletion

• Sound familiar?

• Recovers more quickly than CIP 
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Physical Deconditioning

• Defying passive dependency, moving towards mobilization

• Looking for small, incremental steps that prime the pump for large gains

• Searching for what can be achieved toward particular goals while working 
within limitations

• “Physical activity sufficient to elicit acute physiological effects that enhance 
ventilation, central and peripheral perfusion, circulation, muscle metabolism and 
alertness [acting as] countermeasures for venous stasis and deep vein 
thrombosis.”

• Active mobilization

• Passive mobilization
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Physical Deconditioning

• Defying passive dependency, moving towards mobilization

• Active mobilization

• Active/resistance range of motion (ROM)

• “Sit ups” in bed (tilting)

• Active repositioning

• Sitting on the bed or chair

• Dangling

• Transfers

• Walking

• Passive mobilization

• Passive ROM 
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Physical Deconditioning

• Defying passive dependency, moving towards mobilization

• Opportunities for mobility

• Patient bridges/scoots/rolls during bed change

• Sits at the side of bed for assessment

• Out of bed to chair for meals, medications

• ADLs at sink rather than bedside table

• ASKING THE PATIENT TO USE THEIR ARMS

• Early PT / OT consults

• Get on the radar

• What the patient can do at each stage of their illness and recovery 
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Physical Deconditioning
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Physical Deconditioning
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The Other Trauma Triad of 
Death: Cognitive Decline
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Cognitive Decline

• As many of six out of ten survivors of critical illness will have 
significant cognitive impairment years after ICU stay

• 80% cognitively impaired at three months after ICU stay

• > 70% cognitively impaired at one year after ICU stay

• Delirium is an important predictor of post discharge cognitive decline

• Memory most frequently affected domain, but executive function also suffers

• Post-operative cognitive dysfunction (POCD)

• Anesthetic, pain medications

• Immobilization

• Physical / psychosocial stress

• Up to 10% of elderly patients receiving anesthesia for more than two hours will 
experience short term impairment of memory and concentration for three months or 
more  
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Cognitive Decline

• Protective factors

• Higher levels of education

• Adequate medical treatment with compliance

• No substance use

• Healthy diet

• Regular exercise

• Cognitively stimulating hobbies

• Social engagement

• Sounds EXACTLY like a trauma patient
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Cognitive Decline

• Give thought to medications

• Anesthetic agents (propofol)

• Benzodiazepines (lorazepam)

• Anticholinergic agents

• Diphenhydramine

• Erythromycin

• Metoclopramide

• Promethazine

• Reduce polypharmacy

• Rethink your job—what does caring for the patient mean? 

• Engagement

• A more awake patient can engage more readily in activities, helping to avoid passive dependence while 
supporting orientation and a sense of security

• Choices
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Cognitive Decline
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Cognitive Decline
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Cognitive Decline
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The Other Trauma Triad of 
Death: Malnutrition
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Malnutrition

• More than 50% of patients admitted to the ICU are 
malnourished. How can you tell?

• Inefficient energy intake

• Weight loss

• Loss of muscle mass

• Loss of subcutaneous fat

• Localized or generalized fluid accumulation

• Diminished functional status as measured by handgrip strength

• Swamp sense
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Malnutrition

• Most ICU patients are underfed with their nutrition goal rarely, 
if ever, reached

• Lack of timely nutrition orders

• Slow increases to goal

• Time advancing to goal contributed to 41% of cumulative caloric deficit and 53% 
of cumulative protein deficit

• Surgical patients receive even less than medical patients

• Frequent interruptions for procedures/operations, imaging, routine nursing care

• Holding feeds for too long prior to procedures

• ASA practice guidelines 



35

Malnutrition

• Metabolic Response to Critical Illness

• Catabolic stress state 

• Systemic inflammatory response

• Increased complications

• Infectious morbidity

• Multiple organ dysfunction

• Prolonged hospitalization

• Disproportionate mortality
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Malnutrition

• Metabolic Response to Trauma

• Utilization of lean body tissue for gluconeogenic substrates and immune 
repair

• Hormonal milieu overrides traditional starvation response (lean body mass 
is preserved)

• Loss of skeletal muscle which is amplified by inactivity (bed rest) and immobility

• Decreased muscle protein synthesis

• Chronically, critically ill trauma patients (recovery > 14 days) show 
persistent inflammation, immunosuppression, and catabolism

• Patients with TBI may have a resting energy expenditure (REE) 100 – 200% 
above baseline predicted REE 
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Malnutrition

• Nutrition support (traditional) vs. nutrition therapy (innovative)

• Nutrition support

• Adjunctive care for preservation of lean body mass and support through the stress 
response to critical illness

• Nutrition therapy

• Helps attenuate the metabolic response to stress

• Prevents oxidative cellular injury

• Favorably modulates the immune response

• Nutrition therapy seeks to preserve lean body mass, maintain immune 
function, and avert metabolic complications 
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Malnutrition

• Why does enteral nutrition (EN) matter? 

• Supports functional integrity of the gut

• Maintains tight junctions between the intraepithelial cells 

• Stimulates blood flow

• Induces release of trophic, endogenous agents (cholecystokinin, gastrin, bombesin, 
bile salts)

• Maintains structural integrity of the gut

• Maintains villous height

• Supports gut associated lymphoid tissue (GALT) which in turn supports mucosal 
associated lymphoid tissue (MALT)

• GALT = Secretory IgA producing immunocytes (B cells and plasma cells)

• MALT is located in the lungs, liver, and kidneys
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Malnutrition

• Why does enteral nutrition matter?

• Loss of the functional integrity of the gut occurs within hours of initial 
insult/injury

• Increased bacterial challenge—GALT engages with enteric organisms

• Not just normal gut flora but also Escherichia, Enterobacter, Klebsiella (GNR)

• Increased risk for systemic infection

• Increased risk for multiple organ dysfunction syndrome (MODS)
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Malnutrition

• Provision of enteral nutrition: 

• Maintains gut integrity

• Prevents ileus

• Modulates the stress and systemic immune response 

• Attenuates disease severity 

• Acts as stress ulcer prophylaxis 

• Decreases infectious morbidity

• Central line infections

• Pneumonia

• Abdominal abscesses

• Decreases ICU length of stay
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Malnutrition

• But they’re too sick…

• Don’t have to wait for full bowel sounds, passing gas

• Don’t have to wait for cessation of vasopressors

• Hold for hypotension (MAP < 50)

• Hold for initiation of vasopressors / addition of new vasopressor / increase in 
vasopressor dose

• These factors increase the risk of subclinical gut ischemia / reperfusion injuries

• Don’t have to stop for diarrhea

• Investigate infectious causes

• Consider adding soluble fiber 

• Proceed with caution in patients with a bowel injury and/or repair
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Malnutrition

• But they’re too sick…

• Don’t wait for ability to start EN

• If EN not feasible, and patient is a high nutrition risk, have a VERY low threshold for 
beginning parenteral nutrition (PN)

• Don’t wait for abdominal closure

• Use of EN in patients with open abdomens without bowel injury accelerates time to 
fascial closure and reduces intraabdominal complications

• Don’t wait for placement of post-pyloric feeding device

• May feed via gastric route

• Minimize risk of aspiration by keeping the HOB 30 – 45 degrees, decreasing sedation, 
checking placement of the feeding device every four hours, and ensuring bowel function (i.e., 
stooling)

• Bowel care on every patient, every time 
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Malnutrition

• Considerations

• Early percutaneous endoscopic gastrostomy (PEG)

• Pleasure feeds vs. feeds for therapeutic goals

• Consider shorter hold times prior to procedure or even continuing feeds 
during procedure

• Eliminate gastric residual volume (GRV) as a means of gauging tolerance to 
feeding

• GRVs do not correlate to incidences of pneumonia, regurgitation, or aspiration

• If insist on using GRVs, do not hold feed for GRV < 500 mL

• Check phosphate levels in patients having difficulty weaning from the vent

• Decreased phosphate is an occult cause of respiratory muscle weakness
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Malnutrition

• Considerations

• Patients with an open abdomen will require an extra 15 – 30 grams of protein 
per 1000 mL lost to drains 

• Abdominal wound is comparable to a burn—a large open wound covering about 40% of 
body surface area

• Protein is the most important macronutrient for wound healing, supporting 
immune function, and maintaining lean body mass

• The most critically ill patients will need protein supplementation IN ADDITION TO 
feeding formula 
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The Other Trauma Triad of 
Death: Frailty
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• Defined as a “multidimensional syndrome characterized by a 
decline in physiologic and cognitive homeostatic reserve that 
increases susceptibility to adverse events, unfavorable 
outcomes, often following relatively minor stressors.”

• Frailty is associated with an increase in occurrence of 
procedural complications, delirium, functional decline and 
disability, prolonged recovery, increased LOS, and increased 
readmission rates

– Significant predictor of surgical complications such as anastomotic leaks, 
surgical site bleeding, and intra-abdominal fluid collections

• Dr. Bellal Joseph speaking tomorrow

Frailty 
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Fraility

Swamp Sense
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Final Thoughts
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An Alternate Trauma Triad

• Engagement, communication, and accountability amongst 
nursing, medical staff, ancillary staff (PT/OT, nutrition)

• Patient-centric work that focuses on nutrition, activity, and 
stimulation

Patient

Activity

Nutrition

Stimulation

Healing
PT/OT/RT

RN

MD



Thank you

Questions?
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