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Teaching aims

General purpose: to be able to diagnosis of Polytrauma & Traumatic Brain Injuries, to know pathophysiology, clinical manifestations and emergency care principles. 
	Concrete aims
	Initial level of knowledge-abilities

	To know
	To be able

	Principles of Urgent and deferred resuscitation
	To perform ABC control for victims 

	General anesthesia. Types and features
	To perform dressing of the wounds

	Fiatures of Inhalation anesthesia
	To check and define criteria regarding GCS 

	Blood substitutes. Classification, applying.


	Recognize the open pneumothorax

	Tips and features of Pneumothoraxes 
	To measure blood pressure and pulse rate  

	Main principles of the wounds
	To assess the function of urine out putting 

	Tipes of bleeding and hemorrhage
	Temporary Stop bleeding

	Tipes of Splints – conventional and improvised.
	The Bandages for head and neck, limbs and torso

	Blood substitutes. Classification, applying
	Splinting of demanded limbs 

	To know pathophysiology of Crash syndrome 
	To apply occlusive dress on the chest wound

	Tipes of closed soft tissue injuries
	To apply tourniquet 

	Types and features of open injuries 
	To apply CPR (Chest press, artificial breathing) 

	Methods of clinical physical examination
	Choice of anesthesia according to features of the injury

	Chain of survival Definition  
	To perform control, Opening and cleaning of upper air ways 

	To know the principles of classification o injuries
	

	Clinical of Symptoms Hemothorax,  Hemoperitoneum.
	

	The definition of “Golden hour” 
	

	Transfusion Complications: Acute Transfusion Reactions – Allergic, anaphylactic shock
	

	Clinical signs of brain injuries 
	

	Principles of pleural cavity draining in pneumothorax and hemothorax
	


Topic actuality

Trauma still represents the “major killing factor” in young patients < 45 years of age in industrialized countries. In Germany alone, 4–5 million people suffer traumatic injuries each year and > 20,000 severely injured patients die every year. 

Trauma-related mortality has three major causes: 

1) the immediate mortality at the accident site (“sudden death”) due to lethal injuries such as aortic rupture with free bleeding, lacerations of the brain stem, or decapitating injuries; 

2) early mortality within the first few minutes to hours (“golden hour”) due to compromised airways, tension pneumothorax, hemorrhagic shock as a consequence of intraabdominal or intrathoracic bleeding and pelvic ring disruptions with massive retroperitoneal hemorrhage, or due to severe traumatic brain injury with acute cerebral edema or intracranial hematoma; 

3) late mortality within days to weeks after trauma due to septic complications, multiple organ failure and due to untreatable increased intracranial pressure associated with cerebral edema.

Major improvements in the management strategies of severely injured patients in the past decades have led to a significant reduction of polytrauma-associated mortality from about 40% in the 1970s to around 10% in the year 2000. This achievement is mainly owed to improved standards of trauma care due to defined algorithms of preand in-hospital trauma care which have been broadly propagated and established in most industrialized and developing countries.


PolyTrauma - World wide No.1 killer amongst the younger age group (18-44 yrs).


Third most common cause of death in all age group. 

Great economic losses & social  loss to country. Less than 2% of budgets for health services spend on trauma patients.



Definition


Polytrauma Defined  as “a  clinical  state  following  injury   to the  body leading  to profound  physiometabolic   changes  involving  multisystem’’. 
Patient  with  anyone  of  the  following  combination  of injuries 

TWO MAJOR SYSTEM INJURY  +  ONE MAJOR LIMB  INJURY.
ONE MAJOR SYSTEM INJURY +  TWO  MAJOR  LIMB  INJURY. 
ONE MAJOR  SYSTEM  INJURY  +  ONE OPEN  GRADE III SKELETAL INJURY.
UNSTABLE PELVIS FRACTURE WITH ASSOCIATED  VISCERAL INJURY.

The term “polytrauma” has been frequently defined in terms of a high Injury Severity Score (ISS) and has been generally used interchangeably with terms such as “severely injured” or “multiple trauma”. The internationally accepted threshold of an ISS ≥ 16 is based on the description as being predictive of a mortality risk above 10%.

POLYTRAUMA / MULTIPLE FRACTURES
· Polytrauma is not synonym of multiple fractures. 

· Multiple fractures are purely orthopaedic problem as there is involvement of skeletal system alone. 

· While in Polytrauma there is involvement of more than one system, Like associated head/spinal injury, chest injury, abdominal or pelvic injury. 

· Polytrauma is a multi-system injury and needs management  by a team of surgeons and physicians. Orthopaedic surgeon is one of the team member of trauma unit.


LIFE SALVAGE

If preventive measures are taken 70% deaths can be prevented meaning – 30% deaths are  nonsalvagable  deaths.
50% deaths due to trauma occur before the patient reaches hospital - First Peak of Death: … within minutes –  cause:

Severe head injury


Brain stem Injury


High Cord Injury


Heat


Aorta


Massive Blood loss

30% occur within 4 hrs of reaching the hospital.

Second Peak of Death:  within First Hour –  cause:

Intra cranial Bleedings


Chest Injuris


Abdominal Bleeding


Pelvic Bleeding


Multiple limb injuries

20% occur within next 3 weeks in the hospital.


Third Peak of Death: several days or weeks –  cause:

Sepsis


Organs failour


 “The Golden Hour “


The Golden Hour is a theory stating that the best chance of survival occurs when a seriously injured patient has emergency management within ONE hour of the injury.
 
Platinum 10 minutes: Only 10 minutes of the Golden    Hour  may be used for on-scene activities


Based on the principle of the “golden hour of shock”, injuries which would take a lethal course if left untreated within the first minutes to few hours after trauma are being cared for using standardized diagnostic algorithms and validated therapeutic concepts according to the ATLS® guidelines. In blunt polytrauma patients, this early phase of the “golden hour” is not restricted to management within just the first 60 min after injury only, but can be safely extended to the first few hours after trauma.


Preclinical Management During the prehospital period, emphasis in the management of polytrauma patients should be placed on airway maintenance, control of external bleeding, fluid resuscitation, immobilization of the spine, and immediate transport to the closest appropriate clinic. Prehospital and Emergency Department damage control interventions are aimed toward temporarily stopping hemorrhage and maintaining minimum perfusion until definitive hemorrhage control can be achieved.


In parallel to airway management with cervical spine protection, resuscitative measures for shock therapy are initiated by fluid replacement via at least two large-caliber peripheral venous accesses. An initial infusion volume of 2,000 ml crystalline solution or alternatively crystalloids and colloids at a ratio of 3 : 1 are recommended as a standard. Soft-tissue wounds and open fractures need to be documented at the accident site and are covered by a sterile dressing.

Basic Emergency Medical Technician Skills (Prehospital Phase)
 1. Maintenance of airway (endotracheal intubation?).

2. Cardiopulmonary  resuscitation.

3. Intravenous access and  Ringer’s lactate therapy.

4. Reduction and splintage of  fractures.

5. Perform primary survey of patient and report findings to destination center.

Polytrauma patients in extremis must be transferred to intensive care at the earliest time point after stabilization of vital functions for restoration of physiological parameters, and prolonged surgical interventions must be avoided in order to prevent a lethal “second hit” in these patients

PHILOSOPHY FOR MANAGEMENT – based on ADVANCED TRAUMA LIFE SUPPORT  (ATLS) 


The Advanced Trauma Life Support® (ATLS®) program can teach you a systematic,  concise approach to the care of a trauma patient. ATLS was developed by the American College of Surgeons (ACS) Committee on Trauma (COT) and was first introduced in the US and abroad in 1980.  Its courses provide you with a safe and reliable method for immediate management of injured patients. 


All trauma patients must be managed in accordance with ATLS* (Advanced Trauma Life Support) – algorithms 1 – ABCDE Control 
A  (Airway with c-spine protection): Is the patient speaking in full sentences? 

B  (Breathing and Ventilation): Is the breathing labored? Are symmetrical, breath sounds present bilaterally? 

C  (Circulation with hemorrhage control): Are pulses present and symmetric? How does the patient’s skin appear? (cold clammy, warm well-perfused) 

D  (Disability): What is their GCS scale? Are they moving all extremities? 

E  (Exposure/Environmental Control): Completely expose the patient. Is rectal tone present? Is there any gross blood per rectum? 


Damage control is a fundamental shift from the traditional surgical focus of anatomical restoration to that of physiological restoration.

Main principle :  ‘TREAT LETHAL INJURY FIRST, THEN  REASSESS AND TREAT AGAIN’
The steps in management are:   

· Primary survey
· Resuscitation
· Secondary survey
· Definitive care

The current understanding of “damage control” surgery involves four distinct phases of assessment and management: 

(1) life-saving surgery with early recognition of those trauma patients that warrant damage control (“ground zero” recognition phase); 

(2) salvage operation for control of hemorrhage and contamination (“OR phase”); 

(3) intensive care management for restoration of physiological and immunologic baseline functions (“ICU phase”); 

(4) scheduled definitive surgery (“reconstructive phase”).


During the primary survey life threatening conditions are identified and management is instituted SIMULTANEOUSLY.

- Airway obstruction 
- Tension pneumothorax 
- Hemothorax 
- Open thoracic injury and Flail chest
- Cardiac temponade
- Massive internal or External hemorrhage
- Priorities for the care of Adult , Pediatrics & Pregnancy women are all the same.


Damage control :
Stage 1: Minimum surgery is done


- Achieve haemostasis.


- Limit the contamination


- Temporary stabilisation of unstable fractures

Stage 2: Physiological restoration in ICU (intensive care unit).

Stage 3:  Return to operation theatre for definitive

                surgery.

Proposed algorithm for the initial assessment and management of polytrauma patients.
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Figure 2. Proposed algorithm for the initial assessment and manage-
ment of polytrauma patients.

POLYTRAUMA prove the overall outcome of severely injured patients

(Figure 2) [4, 6, 18,23-26, 50]. The established time-de-

- 1 pendent management phases for trauma patients in the
o Primary survey (ATLS®) first 24 h (“day-1 surgery”) comprise:

(1) primary survey with baseline diagnostics and imme-
diate life-saving procedures and establishing access
to life-support systems according to the A-B-C algo-
rithm of the ATLS® protocol;

(2) damage control surgery in patients who are not re-
sponsive to the initial measures of resuscitation: surgi-
cal control for exsanguinating hemorrhage and de-
compression of body cavities (“life-saving surgery™);

(3) secondary survey in hemodynamically stable patients
with elaborate diagnostics including a “head-to-toe™
examination and further radiologic work-up (CT
scan, conventional X-rays, angiography, etc.);

(4) “delayed primary surgery™: decontamination, surgi-
cal exploration and management of non-immediately
life-threatening injuries, temporary fracture fixation.

Life-Saving Surgery and Damage Control
During the primary survey, the injured patient is rapidly
assessed according to the algorithm of the ATLS® pro-
tocol and life-preserving therapy isinstituted simultane-
ously. The treatment priorities are based on-the likeli~
hood of a patient to die within a 'short time from a
life-threatening injury, according to the “A-B-C-D-E”
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This is provides TEAM APPROACH in management of patients

A TEAM consists of: Anesthetist, General surgeon, NeuroSurgeon, Orthopedic surgeon

Every team must have a final decision maker, the captain. The team must be:

   a) able to evaluate the patient swiftly.                                                      

   b) Willing to discuss the effect of the management of one problem on other.           

   c) Able to arrive at decisions quickly.

   d) Efficient in regard to performing lifesaving procedures


THE LETHAL TRIAD 


Hypothermia results as an imbalance between heat loss and the body's ability to generate and maintain metabolic energy


Coagulopathy occurs due to a variety of mechanisms. Traditionally, the causes of coagulopathy in severely injured patients have been attributed to acidosis, hypothermia, consumption of clotting factors, and hemodilution.


Acidosis is a result of tissue hypoperfusion and subsequent switch from aerobic to anaerobic respiration.

Independently, hypothermia, coagulopathy, and acidosis have been demonstrated to worsen the outcome of severely injured patients. If not corrected, each component can further perpetuate the vicious cycle, resulting in certain death.


CAUSES OF MAJOR BLEEDING
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“STAGED LAPROTOMY”
- Arrest bleeding , and the resulting coagulopathy.

- Limit contamination and the sequelae .

- Close the abdomen to limit heat and fluid loss,   and to protect viscera.


The concept of “damage control” orthopedic surgery has evolved based on the observation that a prolonged early definitive treatment of long bone fractures can be detrimental for severely injured patients who are in a persisting unstable physiological state despite adequate resuscitative measures during the initial management phase.


Damage control orthopaedic surgery
1st stage - temporary stabilisation of #

2nd stage - resuscitation and optimisation 

3rd stage - definitive fracture fixation

External fixator is most commonly used for temporary stabilisation. 
Change to definitive #  fixation is done in 2nd week


“Damage control” is a fundamental shift from the traditional surgical focus of anatomical restoration to that of physiological restoration.


“Damage control” has become an essential component of modern trauma care. This fundamental concept has a military origin.



Successful primary care of polytraumatized patients is characterized by the demands of both therapeutic and diagnostic measures.


The early reports of damage control surgery demonstrated a significant improvement in mortality when comparing patients undergoing abbreviated procedures to those patients undergoing conventional surgery.
Traumatic Brain Injury


Traumatic Brain Injury (TBI) may result from anywhere between a simple blow to the head to a penetrating injury to the brain. In the United States, around 1.7 million people suffer TBI with older adolescents (ages 15 to 19 years) and older adults (ages 65 years and older) among the most likely to sustain a TBI. The frontal and temporal areas of the brain are the main areas involved. Mild TBI (mTBI), also known as brain concussion, initially considered as a benign event, has galvanized tremendous attention for some of its adverse neuropsychological outcomes in civilians (e.g., athletes who play contact sports) as well as military personnel. Moderate to severe TBI is a primary cause of injury-induced death and disability. In the United States, It has an annual incidence of approximately 500 in 100,000. However, around 80% of all TBI cases are categorized as mild head injuries.

TBI: A biological events within the brain - Tissue damage, Bleeding, Swelling
Two types of brain injury are distinguished: 

	Closed brain injury :

- Resulting from falls, motor vehicle crashes, etc.

- Focal damage and diffuse damage

- Effects tend to be broad (diffuse)
	Open brain injury :

- Results from bullet wounds, etc.

- Largely focal damage

- Penetration of the skull

- Effects can be just as serious
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Figure 1-25. A, Cerebral edema, or swelling of the brain, is an increase in the brain’s volume caused hy an increase
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inner table o the skull.

Although animal studies provide some data
suggesting that axonal sprouting and restoration
of synapses may occur Lo some degree, it is very
doubtful that these mechanisms can be fully re-
sponsible for the degree of recovery that often oc-
curs in individual cases. This recovery gradient has
generally been considered to be progressive in na-
ture, with the major recovery occurring during
the first several months following the cerebral in-
sult or injury and a gradual progression of the
recovery curve to an asymptotic level.

In this volume (Chapter III) evidence is pre-
sented for the first time that this recovery curve
is not continuously progressive. Instead, it appears
to be biphasic in nature, at least for persons who
sustain primary or secondary tissue damage as a
result of the injury. The biological basis for this
deterioration of abilities, which tends to occur in
the same behavioral areas as the initial deficit and
the initial spontaneous recovery, is presently un-
known. It is probable that some type of gliotic
reaction occurs in the long-term recovery period




Closed brain injury     [image: image4.png]Traumatic Damage and Mechanisms of Repair 3

Figure 1-3. Missile wounds to the head often cause extensive damage to the scalp and brain. Hemorrhage and con-
tusion may occur in areas distant to the missile tract, due to the displacement of the brain by the sudden pressure

wave.

observed in cases of closed head injury. The forces
which displace the brain within the cranial vault
and cause the brain to impact against the skull are
most probably the cause of the remote contusions.

Secondary changes, associated particularly
with bleeding and edema, occur with penetrating
wounds as well as with closed head injuries. There
is usually only one path of penetration in this type
of wound, but objects such as bullets may ricochet
within the cranial vault and cause multiple tracts
of damage. Obviously, the extent of cerebral dam-
age in penetrating and perforating brain wounds
varies tremendously, but the damage is generally
widespread and extends beyond the area of pene-
tration and the missile track.

Primary Mechanisms of Head Injury

In instances of closed head injury primary
damage falls into two categories: (1) macro-
scopic lesions, represented by contusions, and
(2) microscopic lesions, demonstrated by direct
damage to nerve fibers. Although a contusion does
not occur in every instance of closed head injury,

it appears that axonal damage is frequently pres-
ent. Adams, Mitchell, Graham, and Doyle (1977)
studied head-injured patients and found that every
person with a primary brainstem lesion also dem-
onstrated damage in the cerebral hemispheres.

The principal manifestation of diffuse damage
following closed head injuries is represented by
shearing of axons (Fig. 1-4). In the early stages
following a head injury pathological evidence of
axonal damage is demonstrated by the appearance
of retraction balls (beads of axoplasm at the end
of each axon, formed from torn and damaged ax-
ons) and microglial stars (small clusters of hyper-
trophied microglial cells). Wallerian degeneration
of the distal portions of severed axons is a slower
process that may take six to eight weeks to occur.
Breakdown products resulting from this process
may be subject to identification for two or more
years following the injury.

As pointed out by Adams (1975), the neuro-
pathological changes are quite characteristic in pa-
tients who survive severe closed head injury for




 Open brain injury 

Level of consciousness (LOC), altered mental status (AMS), post-traumatic amnesia (PTA), and Glasgow coma scale (GCS) are used in the evaluation of the severity of the TBI.


Since the Glasgow Coma Scale was introduced in 1974, it has become the most common method of describing a patient’s level of consciousness.
Opening the Eye (Eye response)
Arbitrary - 4 points
As a reaction to verbal stimuli - 3 points

As a reaction to pain stimulation - 2 points

No - 1 point 

Voice response (V, Verbal response)

Patient-oriented, fast and correct answer to a question - 5 points

The patient is disoriented, tangled it - 4 points

The verbal hash, within the meaning of the answer does not correspond to the question - 3 points

Inarticulate sounds in response to a question - 2 points

Lack of speech - 1 point

Motor response (M, Motor response)

Performing movements on command - 6 points

Purposeful movement in response to pain stimulation (repulsion) - 5 points

Otdёrgivanie limbs in response to pain stimulation - 4 points

Pathological flexing in response to painful stimuli - 3 points

Pathological extension in response to painful stimuli - 2 points
Assessment
Mild injury:           0-20 minute loss of consciousness                         GCS = 13-15
Moderate injury:   20 minutes to 6 hours   LOC (Loss of control)      GCS = 9-12
Severe injury:        > 6 hours LOC (Loss of control)                            GCS = 3-8


Peculiarities of the brain reaction to trauma consist in fast increase in venous pressure with the development of hypostasis and brain substance swelling.

In 1986 a new classification of the clinical forms of damage to the skull and brain was established: 1. Brain concussion. 2. Contusion of the brain of the mild degree. 3. Contusion of the brain of the moderate degree. 4. Contusion of the brain of severe degree. 5. Compression of the brain against a background of its blow. 6. Compression of the brain without the accompanied contusion. 

Peculiarities of the brain reaction to trauma consist in fast increase in venous pressure with the development of hypostasis and brain substance swelling. 

Brain concussion                                                                                                                         
Clinically the brain concussion manifests itself as loss of consciousness at the moment of the trauma, which can be short-term or lasts several hours or days. Retrograde amnesia (when the events which took place directly before the trauma disappear from the memory) is observed. At this time the patient does not react to anything, does not come into contact. The patient is pale, shallow breathing, weak pulse. The pupils are usually constricted and do not react to light, skin and tendon reflexes are weakened and do not appear. In severe cases vomiting is possible, involuntary urination and defecation. After the severity of clinical signs three degrees of brain concussion are distinguished. 

Contusion of the brain is a more serious trauma, accompanied by infringement to the integrity of the brain substance on a limited site. Pathologic-anatomically small haemorrhages directly in the brain substance as well as softening and necrosis are observed. 

Brain compression is the result of pressure from bone fragments on the brain in case of fracture to the skull as well as intracranial haemorrhages. Intracranial bleeding occurs in 80% of the cases with damage to the middle artery of the cranial membrane or its branches, and in the other 20% — venous sinuses, branches of vena jugularis or bones of the skull. Symptoms of brain compression can be caused by hematomas. Blood can accumulate above it (epidural hematoma), or under the dura mater (subdural hematoma), as well as in the brain tissue — intrabrain (intracranial) hematoma.

Level of consciousness (LOC), altered mental status (AMS), post-traumatic amnesia (PTA), and Glasgow coma scale (GCS) are used in the evaluation of the severity of the TBI (see table 1). Moreover, recent studies recommend the implementation of the portable cognitive assessment tools at the time of the incidence of the TBI as a potential indicator for the long-term effects.

 
Brain Perfusion Single Photon Emission Computed Tomography (SPECT) is used to measure cerebral blood flow and activity patterns. It is indicated for the evaluation of TBI in the absence of anatomical findings.

While the diagnosis of traumatic brain injury (TBI) is a clinical decision, neuroimaging remains vital for guiding management on the basis of identification of intracranial pathologic conditions. CT is the mainstay of imaging of acute TBI for both initial triage and follow-up, as it is fast and accurate in detecting both primary and secondary injuries that require neurosurgical intervention. MRI is more sensitive for the detection of certain intracranial injuries (eg, axonal injuries) and blood products 24–48 hours after injury, but it has limitations (eg, speed, accessibility, sensitivity to motion, and cost). The evidence primarily supports the use of MRI when CT findings are normal and there are persistent unexplained neurologic findings or at subacute and chronic periods. 


 A comprehensive evaluation should include the utilization of the following tools:

· Clinical history/presentation with thorough neurological  and psychiatric evaluation including cognitive assessment

· Labs: Serum levels of two biomarkers: Glial fibrillary acidic protein (GFAP) and Ubiquitin C-terminal hydrolase (UCH-L1) correlated with the degree of brain injury, with GFAP being the more reliable of the two up to 7 days after impact. They are proteins that leak from astrocytes and neuron when are damaged.

· Neuro imaging

CT head and MRI are used to measure changes in anatomical or physiological parameters of TBI. These include hemorrhage, edema, vascular injury, and intracranial pressure. However, for most cases of mild TBI, CT and MRI often show no abnormalities.
[image: image5.jpg]


 Penetrating trauma in a man shot with a .22-caliber bullet. CT images show a bullet (arrowhead)
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Focal depressed skull fracture in a young man who was hit on the head by a falling brick. Three-dimensional (3D) reconstructed (left) and coronal (middle) nonenhanced CT images show a focally depressed comminuted skull fracture (arrows). Sagittal CT image (right) shows an associated underlying small lentiform EDH (arrows). There was no hemorrhagic contusion or subarachnoid hemorrhage (SAH).
Prognosis


Each year in the US, nearly 52,000 deaths occur as a result of TBI. Individuals who arrive with low GCS have the worst outcomes. Even those who survive have prolonged recovery and some are still left with residual neurological deficits. Complete recovery can take months or even years.
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