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What is a polytrauma patient?



• “More than two significant injuries in ≥ 2 body regions.” (Border et 
al. Prog Surg. 1975;14:84–120)

• “Two or more injuries, among which at least one injury or the sum 
of all injuries is life-threatening.” (Tscherne 1984)

• “A syndrome of multiple injuries exceeding a defined injury severity 
(ISS > 17) with consecutive systemic trauma reactions which may 
lead to dysfunction or failure of remote—primarily not injured—
organs and vital systems.” (Trentz. AO Principles of Fracture 
Management; 2000)



Two injuries that are greater or equal to 3 on the AIS + one or more additional 
variable from five physiologic parameters

Hypotension (systolic blood pressure ≤ 90 mm Hg), 
Level of consciousness (GCS score ≤ 8), 
Acidosis (base excess ≤ −6.0), 
Coagulopathy (international normalized ratio ≥ 1.4 or partial thromboplastin time ≥ 
40 seconds) 
Age (≥ 70 years)





Pathophysiology
1st and 2nd hits



• The first physiologic reaction after injury involves the neuroendocrine 
system leading to an adrenocortical response characterized by the 
increased release of adrenocorticosteroids and catecholamines.

• neuroendocrine system is responsible for the increase in heart rate, 
respiratory rate (RR), fever, and leukocytosis observed in trauma 
patients after major injury



• Physiological  and Immune Response to Trauma, Local and Systemic 
Inflammatory Response

• It is known that local tissue damage stimulates the liberation of 
damage-associated molecular patterns (DAMPs), chemokines, and 
alarmins which lead to systemic spill over and activation of the 
systemic immune response. The additional activation of the 
complement cascade initiates the chemotaxis of leukocytes and 
neutrophil cells.



• Blood loss and tissue damage caused by fractures and soft tissue crush 
injuries induce generalized hypoxemia in the entire vascular bed of the 
body.

• Hypoxemia is the leading cause of damage as it causes all endothelial 
membranes to alter their shape. 

• Subsequently, the circulating immune system, namely the neutrophil and 
macrophage defense systems, identify these altered membranes. The 
damaged endothelial cell walls, by trying to seal the damaged tissue, 
induce activation of the coagulatory system 

• This explains why these patients develop a lowered platelet count. Further 
cascade mechanisms, such as activation of the complement system, the 
prostaglandin system, the specific immune system, and others, are set in 
motion



• Unstabilized long bone fractures → release of mediators and 
cytokines → elicit local and systemic defense mechanisms → 
adherence of neutrophils to endothelium → damage endothelium of 
blood vessels → loss of barrier function in the lungs and in other 
organs → ARDS and multiple organ failure (MOF)



SIRS





• Besides trauma, SIRS can be induced by other insults such as burns, infection 
or major surgery

• General capillary leak: multiple organ dysfunction

• High energy consumption: Immunosuppression, sepsis









• The release of mediators of both pro-inflammatory and 
antiinflammatory nature is dependent primarily on the severity of the 
“first hit phenomenon” (accidental trauma) and secondarily on the 
activation of the various molecular cascades during therapeutic or 
diagnostic interventions, surgical procedures, and post-
traumatic/postoperative complications (“second” or “third” hits).









Approach to Polytrauma
patient



1. Simultaneous assessment and resuscitation

• Application of ATLS protocol

2. Establishing the surgical priorities 

• Life saving surgeries

• Limb saving surgeries

• Function saving surgeries



Advanced Trauma Life Support (ATLS) 

Primary Survey (A,B,C,D,E)

• Airway maintenance with cervical spine protection

• Breathing and ventilation

• Circulation and hemorrhage control

• Disability: neurologic status

• Exposure/Environmental control

• Pelvic chest lateral c spine xray



• Stop massive hemorrhage (internal or external)

• Inside the chest

• Intraperitoneal

• Retroperitoneal from fracture pelvis

• Long bones



2ry survey

• Vital functions have been stabilized 

• AMPLE history
• Allergies

• Medications

• Past illness/Pregnancy

• Last meal

• Events/Environment related to injury

• Head-to-toe evaluation

• More diagnostic procedures can be done

• CT scan



• Critical limb injuries (limb-saving surgery)

• Fractures with concomitant injuries to major vessels

• Fractures with compartment syndrome

• Open fractures with massive soft-tissue injuries



DCO











• DCO is a concept that consists of:

• The damage control concept consists of three separate components: 
(a) Resuscitative surgery for rapid hemorrhage control

(b) Restoration of normal physiologic parameters 

(c) Definitive surgical management







How shall polytrauma patients be treated?

Is DCO better than ETC?



Patient classification



Patient Stratification

This is done after initial resuscitation 

• Stable

• Borderline

• Unstable

• In extremis



• Staging of the Patient’s Physiologic Status Once the initial assessment 
and intervention is complete, patients should be placed into one of 
the four categories in order to guide the subsequent approach to 
their care. This categorization is done on the basis of overall injury 
severity, the presence of specific injuries, and the current 
hemodynamic status.

• Three out of the four parameters must be met to allow a patient to be 
classified in a particular category



Stable Patients:

Have no immediately life-threatening injuries

They respond to initial therapy and they are hemodynamically stable 
without inotropic support

There is no evidence of physiologic disturbances such as coagulopathy 
or respiratory distress nor ongoing occult hypoperfusion which will 
present as abnormalities of acid–base status. 



Borderline (Patients at Risk) 

• Borderline patients have stabilized in response to the initial 
resuscitative attempts but they have clinical features or combinations 
of injury, which are often associated with poor outcome  and put 
them at risk of rapid deterioration. 

• ISS >40    • Hypothermia below 35ºC • Initial mean pulmonary 
arterial pressure >24 mm Hg or a >6 mm Hg rise in pulmonary artery 
pressure during intramedullary nailing or other operative intervention 

• Multiple injuries (ISS >20) in association with thoracic trauma (AIS >2) 
• Multiple injuries in association with severe abdominal or pelvic injury 
and hemorrhagic shock at presentation (systolic BP <90)



Unstable Patients 

• remain hemodynamically unstable, despite initial intervention, are at 
a greatly increased risk of rapid deterioration, subsequent multiple 
organ failure, and death. 

• DCO

• Stabilization and monitoring



• Stabilized fractures not only reduce pain but also minimize the release 
of intramedullary material into the circulation and secondary damage 
to the soft tissues. Furthermore, nursing is easier and early functional 
treatment can be initiated.



In Extremis

These patients are very close to death having suffered severe injuries 
and they often have ongoing uncontrolled blood loss. They remain 
severely unstable despite ongoing resuscitative efforts and are usually 
suffering the effects of a “deadly triad” of hypothermia, acidosis, and 
coagulopathy. A damage control approach is certainly advocated. 

Lifesaving procedures only 

Limited to no biological reserve







• Any deterioration in the patient’s clinical state or physiologic 
parameters should prompt rapid reassessment with adjustment of 
the management approach as appropriate. Achieving the endpoints 
of resuscitation is of paramount importance for the stratification of 
the patient into the appropriate category 



• End point of resuscitation include stable hemodynamics, stable 
oxygen saturation, normal lactate, urine output of 1mL/kg/hr and no 
requirement for inotropic support





• Stable patients are safely managed by ETC 

• Metaphyseal and periarticular fractures, the priorities of treatment 
are often dictated by the state of the soft tissues.

• A staged “damage control” concept should be strongly considered for 
the acute management of “borderline” patients, unstable patients, 
and patients “in extremis”



















Early Appropriate Care (EAC)

Definitive management of mechanically unstable fractures of the 
pelvis, acetabulum, proximal femur, femoral shaft, and spine within 
36 hours of injury as long as the patient has demonstrated response 
to resuscitation as based on improvement of acidosis with lactate < 
4.0 mmol/L, pH > 7.25, or BE less than - 5.5 mmol/L



When to operate?



Physiological status Surgical intervention Timing

Stable (responder)

Unstable (nonresponder)

Early definitive care

Damage control

Day 1

Hyperinflammation “Second looks” and change of 
packing

Day 2–4

Time-window of opportunity Scheduled definitive surgery Day 5–10

Immunosuppression No surgery! > Day 10

Recovery Secondary reconstructive surgery > Week 3



Evolving concepts?



• Principles of care in the polytraumatized patients continue to evolve with 
advances in resuscitation, interventional hemorrhage control and negative 
pressure wound therapy.

• Patient assessment should be a dynamic process and treatment tailored in 
response to resuscitation as measured by acid base parameters

• The previously studied windows may no longer apply to borderline and 
unstable patient as definitive surgical treatment can be safely done in 
selected patients between day 1-5 if the patient showed response

• This approach, however, should be done with care and abandoned if 
patient shows any signs of deterioration



Questions?



50-year-old man, motorcycle accident, sent to emergency department

• Initial vital signs: blood pressure (BP) 90/60; heart rate (HR) 120; respiratory rate 
(RR) 30/min; body temperature (BT) 36.5°C

• Dyspnea, semi-consciousness

• Moderate pale conjunctiva

• Chest: crepitation both lungs

• Abdomen soft, not distend

• Right wrist: swelling, deformity, tenderness

• Left ring finger: swelling and deformity

• Right knee: ballottement, swelling around knee, tenderness, neurovascularly intact

• Left leg: swelling, deformity, crepitus, tenderness, neurovascularly intact



• After resuscitation, chest x-ray was done 

• Diagnosis: multiple fracture ribs on both sides with hemopneumothorax of 
right side

• Treatment: implantable cardioverter defibrillator (ICD) was inserted

• Vital signs: BP 110/60; HR 100; BT 36.8°C

• Difficulties in spontaneous breathing: on respirator



• 50-year-old man

• Right wrist: swelling, deformity, 
tenderness

• Left ring finger: swelling and 
deformity

• Right knee: ballottement, swelling, 
tenderness around the knee

• Neurovascularly intact

• Left leg: swelling, deformity, 
crepitus, tenderness, 
neurovascularly intact

Rx: resuscitation, ICD was inserted
Vital signs: BP 110/60; HR 100; BT 36.8°C
Difficulties in spontaneous breathing: on 
respirator

What are the next investigations 
concerning fractures?



Right

Left

Anything needed?



Do not forget 
to have
x-rays 

including joint 
above and 
below



Is there any role of this total body scan in multiple-trauma 
patient if this facility is available? 



Left

What will you do for fracture?

Right



Left

Traction and splint!
What next?

Right





Right







Take home messages

Trauma is a leading cause of death and disability, especially young 
patients

Multidisciplinary approach is needed to provide the best outcome

• Stable patients are safely managed by ETC 

• A staged “damage control” concept should be strongly considered for 
the acute management of “borderline” patients, unstable patients, 
and patients “in extremis”



Thank you


