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What is trauma?
Trauma is the leading cause of death in individuals up 
to the age of 45 years and the third leading cause of 
death overall for every age group. In the USA, trauma 
accounts for more than 180 000 deaths per year and 
about 2.8 million hospital admissions [1].

Patients suff ering from trauma require care through 
a multidisciplinary approach. Medical specialties 
involved may usually include surgery, anesthesiology, 
critical care emergency medicine, orthopedics, 
neurosurgery, ophthalmology, otolaryngology, plastic 
surgery, urology, radiology, cardiac surgery, and blood 
banking. Anesthesiologists play an integral role in 
these multidisciplinary teams [2].

Trauma anesthesiologists are prepared to provide 
immediate care to patients with any form and severity of 
injury, who may require any kind of operation regardless 
of the time of the day. Th erefore, trauma anesthetists, 
being part of the hospital trauma team, off er a unique 
expertise and skill set that are signifi cantly diff erent 
from those off ered by other medical specialists.

Th e mission of trauma anesthesiologists is the 
resuscitation and perioperative care and management 
of trauma patients, including pain management [3].

Patient outcome from a major trauma is classifi ed, 
according to the guidelines set forth by the Royal 
College of Surgeons, into three categories:

First peak, which comprises patients with serious, 
generally nonsurvival, injuries.

Second peak, which comprises patients with life-
threatening injuries, for whom prompt, appropriate 
treatment may be life-saving. It is these patients to 
which the advanced trauma life support protocol is 
directed.

Th ird peak, which comprises patients who die several 
days or weeks after sepsis or multiple-organ failure; 
these account for about 20% of the trauma patients [4].

What is the golden hour?
It is the time elapsed between the occurrence of an 
injury and defi nitive management and surgical care 
given. It markedly decreases the mortality rates from 
the trauma [5].

Trauma is either (a) penetrating trauma; or (b) blunt 
trauma, which is associated with more mortality rates 
because it is diffi  cult to diagnose, or is usually associated 
with more than one organ injury – for example, head 
injury, chest trauma, abdominal injury, or multiple 
fractures [5].

Trauma severity scores
Th ere are three main groups of trauma scores:

 Role of anesthesiologists in the management of trauma 
patients: updates
Eman M.K. Aboseif

Department of Anesthesia, Intensive Care, 
and Pain Management, Ain Shams University, 
Cairo, Egypt

Correspondence to Eman M.K. Aboseif, MD, 
Department of Anesthesia, Intensive Care, 
and Pain Management, Ain Shams University, 
Cairo, 1226, Egypt
Tel: +20 102 260 8463; fax: 0226837049;
e-mail: eman-aboseif@hotmail.com

Received 11 March 2016
Accepted 20 March 2016

Ain-Shams Journal of Anesthesiology 
2016, 9:153–158

Trauma is the leading cause of death for individuals up to the age of 45 years and the 
third leading cause of death overall for every age groups. In the United States, trauma 
accounts for more than 180.000 deaths per year and about 2.8 million hospital admissions, 
Trauma anesthesiologists are prepared to immediate care of patients with any form and 
severity of injury, who may require any kind of operations regardless of the day time of 
night. Therefore trauma anesthesiologists offer a unique expertise and skill set that are 
signifi cantly different from those offered by other medical specialists and being a part of 
the hospital trauma team.

Keywords:
anesthetic, management, trauma

Ain-Shams J Anesthesiol 9:153–158 
© 2016 Department of  Anesthesiology, Intensive Care and Pain Managment,
Faculty of Medicine, Ain-Shams University, Cairo, Egypt
1687-7934

This is an open access ar  cle distributed under the terms of the Crea  ve 
Commons A  ribu  on-NonCommercial-ShareAlike 3.0 License, which allows 
others to remix, tweak, and build upon the work non-commercially, as 
long as the author is credited and the new crea  ons are licensed under 
the iden  cal terms.

[Downloaded free from http://www.asja.eg.net on Tuesday, July 3, 2018, IP: 134.192.250.12]



154 Ain-Shams Journal of Anesthesiology

(1) Anatomical scores, which include the following:
 (a) Abbreviated injury scale.
 (b) Injury severity score.
 (c) New injury severity score.
(2) Physiological scores, which include the following:
 (a) Glasgow come scale (GCS).
 (b) Trauma score.
 (c) Revised trauma score.
 (d) Acute physiology and chronic health evaluation.
 (e) Pediatric trauma score.
 (f ) Glasgow pediatric coma score.
(3) Combined scoring system, which includes the 

trauma and injury severity scores.

What is advanced trauma life support?
It is a program that provides a framework on which 
the immediate management of the trauma patients is 
based. It is introduced in USA in 1988, it has many 
controversial aspects as nasal versus oral intubation or 
crystalloids versus colloids. It introduced the concept 
of trauma team, which still focuses on the ‘golden 
hour’ [6].

Trauma survey is divided into the following:

(1) Primary survey.
(2) Secondary survey.

Primary survey
Primary survey includes sequences A, B, C, D, and E 
of cardiopulmonary resuscitation; these letters indicate 
the following:

(A) For airway with cervical spine control.
(B) For breathing with ventilatory support.
(C) For circulation and hemorrhage control.
(D) For disability and neurological function assessment.
(E) For exposure without hypothermia.

Airway

Airway should be secured with the administration 
of oxygen whenever possible. Airway patency is 
maintained by the following:

(1) Chin lift–jaw thrust maneuver, or
(2) Neck lift–head tilt maneuver.

Th e abovementioned procedures should be carried out 
while avoiding the neck extension/fl exion if there is a 
risk for cervical spine injury.

Any foreign bodies visible in the mouth or vomitus 
must be removed by using the index fi nger in case 

of unconscious patients. If the patient is conscious, 
and is standing up or lying down, oral foreign bodies 
can be removed by performing subdiaphragmatic 
abdominal thrusts (Heimlich maneuver), which 
elevate the diaphragm expelling a blast of air 
from the lungs, thus displacing the foreign bodies. 
But this maneuver has some complications, 
such as rib fracture, trauma to internal viscera, 
or regurgitation [7]. For the suction of oral 
content, more advanced techniques can be used 
to maintain patient airway, such as oropharyngeal 
or nasopharyngeal airway, tracheal intubation 
especially for patients with GCS less than 8, or any 
one with risk of aspiration, tracheostomy with local 
anesthesia, or even emergency cricothyrotomy for 
acute upper airway obstruction. Simply, if a patient 
can talk, this means the airway is clear.

Cervical spine must be assessed for suspected fracture; 
moreover, an assessment of the airway should be 
carried out. Cervical spine fracture occurs in 1.5–3% 
of all major trauma victims and 10% of the severe head 
injury victims. Cervical spine fracture is suspected if 
a conscious patient reports any neck pain, tenderness, 
or any neurological symptoms after trauma. Th e 
cervical spine should be stabilized with manual in-line 
stabilization or using a neck collar. Care should be 
taken during patient transportation as the patient 
should be transported in one line. Nasal intubation or 
nasopharyngeal airways should be avoided if skull-base 
or mid-face fractures are suspected [8].

Breathing

Breathing is assessed by using the look, listen, and feel 
approach: look for chest-wall movement, cyanosis, use 
of accessory muscles, fl ail chest, paradoxical abdominal 
movement (this indicates airway obstruction), and 
penetrating chest injuries and bruises; listen for the 
presence, absence, or diminution of breathing sounds; 
and feel for airfl ow, subcutaneous emphysema, tracheal 
shift, and broken ribs.

Breathing is maintained through oxygenation. In 
some cases, mouth-to-barrier device ventilation 
may be needed; tension or open pneumothorax and 
hemothorax should be suspected in trauma patients. 
An advanced technique, such as using a self-infl ating 
bag with a nonrebreathing valve connected to a face 
mask or an endotracheal tube, can be used for better 
outcome; furthermore, mechanical ventilation may be 
necessary in some cases [9].

Circulation and hemorrhage control

If the patient’s radial pulse is present, the systolic 
blood pressure is greater than 80 mmHg; if femoral 
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pulses are present, the systolic blood pressure is 
greater than 70 mmHg; and if carotid pulses are 
present, the systolic blood pressure is greater than 
60 mmHg.

Check pulses: if,

Radial present: systolic blood pressure more than 
80 mmHg.

Femoral present: systolic blood pressure more than 
70 mmHg.

Carotid present: systolic blood pressure more than 
60 mmHg.

Shock is defi ned as tissue under perfusion.

Classifi cation of hypovolemic shock is shown in 
Table 1.

Intravenous access

During advanced trauma life support, two 14 G 
cannulae should be inserted for intravenous access.

There is increasing evidence that attempting to 
establish normovolemia before surgical hemostasis 
dislodges any blood clots and accelerates the rate of 
bleeding. Moreover, intravenous fluids at this stage 
cause dilution of clotting factors and hypothermia, 
which increase the overall morbidity and 
mortality. Until hemostasis is achieved, a systolic 
blood pressure of 80 mmHg, which is thought 
to be adequate to perfuse vital organs, should be 
maintained.

Treatment of hypovolemic shock

Prehospital care: Th e prehospital care team should 
work to prevent further injury, transport the patient 
to the hospital as rapidly as possible, and initiate the 
appropriate treatment in the fl uid. Direct pressure 
should be applied to external bleeding vessels to 
prevent more blood loss [10].

In recent years, there has been considerable debate 
regarding the use of military antishock trousers 
(MAST). MAST were fi rst introduced in the 1960s 
and became a standard therapy in prehospital treatment 
of hypovolemic shock; however, now, the American 
College of Surgeons no longer recommends the use of 
MAST [11].

Fluids in resuscitation

Quantity and type of fl uids to be used in resuscitation: Once 
intravenous access is obtained, fl uid resuscitation is 
initiated using an isotonic crystalloid, such as a lactated 
Ringer’s solution or normal saline. An initiated bolus 
of 1–2 l is given to an adult and 20 ml/kg to a pediatric 
patient, and then the patient response is assessed. 
If vital signs return to normal, the patient may be 
monitored to ensure stability, and blood should be sent 
to be typed and cross-matched. In case of little or no 
improvement, crystalloid infusion should be continued 
and type 0 Rh-negative blood should be given [12].

Autotransfusion may be a possibility in some patients 
with trauma. Several devices that allow for sterile 
collection, fi ltration of anticoagulation, and retransfusion 
are now available. Usually this blood is collected from 
the hemothorax by using tube thoracotomy.

Recent studies show no diff erence in outcomes among 
ICU patients receiving crystalloids compared with 
patients receiving colloids (especially human albumin) 
as a primary fl uid for resuscitation.

In addition, meta-analyses have failed to demonstrate 
any improvement in morbidity or mortality in trauma 
patients regarding the use of hypertonic saline in 
restoring blood volume [13].

Recent studies suggest that the early administration 
of fresh frozen plasma and platelets improves survival 
and decreases overall red blood cells needed in patients 
undergoing massive transfusion.

Disability

(1) Evaluation and rapid assessment of neurological 
function are carried out by the following:

 (a) Assessing GCS and pupils.
 (b)  Checking cord function by observing arms 

and legs for spontaneous movement.
(2) As Glasgow coma scale (AGCS) less than 8 is 

associated with impaired gas exchange, intubation 
is considered for patients with a head injury to 
reduce more brain damage. If there is no time to 
use the GCS, the AVPU system should be used 
(awake, verbal response, painful response, or 
unresponsive) (Table 2) [14].

Table 1 Classifi cation of hypovolemic shock

Assessment points Class I Class II Class III Class IV

% Blood loss <15 15–30 30–40 >40

Volume of blood loss (ml) <750 800–1500 1500–2000 >2000

Systolic blood pressure Normal Normal Reduced Very low

Diastolic blood pressure Normal Raised Reduced Very low

Pulse/min Normal >100 >120 >120

Capillary refi ll (s) Normal >2 >2 Absent

Respiratory rate/min Normal Normal >20 >20

Urine (ml/h) >30 20–30 10–20 0–10

Mental state Alert Anxious Drowsy Confused
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Exposure

Th e patient is completely undressed to examine the 
whole body for any hidden injuries; as it correlates 
with mortality, hypothermia is prevented by covering 
the patient with a blanket.

Furthermore, in-line immobilization during 
transportation is important if a cervical or any spinal 
cord injury is suspected [15].

Secondary survey
Th is involves a systematic head-to-toe survey to assess 
the injury and other associated injuries.

Head

Cervical spine and neck

Abdomen

Musculoskeletal

Maxillofacial

Chest

Perineum/rectum/vagina

Neurological

Do not forget to examine the back (log roll)

Common investigations requested are as follows:

(1) Radiography for chest, skull, vertebral column, 
pelvis, and long bones.

(2) Whole body computed tomography scan.
(3) Abdominal ultrasound.
(4) Transcranial Doppler for head trauma.
(5) Echocardiography (usually avoided as it is time 

consuming for hemodynamically unstable patients).

Perioperative anesthetic management of trauma patients

(1) Preoperative assessment is carried out by
 (a) Primary survey.
 (b) Secondary survey.
 (c)  Assessment of the past medical condition by 

history taking, examination, and investigations.
 (d)  Assessment of the airway for diffi  cult 

intubation.
 (e)  Assessment of risk for aspiration as all trauma 

patients are considered to have full stomach 
as gastric emptying stops by the time of the 
trauma; thus, precautions against aspiration 
should be taken [16].

 Premedication:
 Sedatives are better avoided.
(2) Intraoperative anesthetic management:
 (a)  It is better to delay the surgery for as long 

as possible to allow for proper preoperative 
resuscitation together with full trauma survey.

 (b) Monitoring:
   Monitoring is started before inducing 

anesthesia, and includes the following:
 (i) Five-leads ECG.
 (ii) Noninvasive blood pressure
 (iii)   Better invasive if hemodynamic instability 

is suspected.
 (iv) Capnography.
 (v) Oxygen saturation.
 (vi) Urine output by using Foley’s catheter.
 (vii) Temperature props to avoid hypothermia.
 (viii) Arterial blood gases.
 (ix)  Other more invasive monitors as pulmonary 

artery pressure or central venous pressure 
according to patient condition.

General anesthesia or regional anesthesia

Regional anesthesia is impractical and may prove to 
be a time-consuming procedure in hemodynamically 
unstable patients.

Th erefore, usually, general anesthesia should be induced.

Induction of anesthesia

Rapid sequence induction by using cricoid pressure, 
inhalational induction, or awake intubation using 
a fi beroptic device can be carried out if controlling 
airway resistance is doubtful or if diffi  cult intubation 
or maxillofacial trauma is suspected. Th e trauma team 
should be on guard for aspiration.

Maintenance

As regards opioid-based anesthesia, ketamine and 
N

2
O are avoided as they can display cardiodepressant 

Table 2 Glasgow coma scale

Behaviour Response Score

Eye opening 
response

Spontaneously 4

To speech 3

To pain 2

No response 1

Best verbal 
response 

Oriented to time, place and person 5

Confused 4

Inappropriate words 3

Incomprehensible sounds 2

No response 1

Best motor 
response

Obey commands 6

Moves to localized pain 5

Flexion withdrawal from pain 4

Abnormal fl exion 3

Abnormal extension 2

No response 1

Total score Best response 15

Comatose patient ≤8

Totally unresponsive 3
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eff ects in shocked patients who already have maximal 
sympathetic stimulation. N

2
O is also avoided to allow 

an increase in FIO
2
.

Recovery from anesthesia

Awake extubation is performed in the lateral position.

In case of airway or maxillofacial surgeries, patient is 
left intubated for several days because of the presence 
of airway edema.

Postoperative management

Postoperative management is usually carried out in the 
ICU, and involves the following:

(1) Analgesics.
(2) Continuous monitoring.
(3) Avoiding postoperative complications such 

as hypothermia, disseminated intravascular 
coagulopathy, or acute respiratory distress 
syndrome.

Elective postoperative ventilation

It is indicated in the following cases:

(1) Prolonged hypoperfusion state for any cause.
(2) Massive sepsis.
(3) Extreme obesity.
(4) Aspiration of gastric contents.
(5) Previously severe pulmonary disease.
(6) Ischemic heart disease.
(7) Airway edema [17].

Special attention should paid during the management 
of severe traumatic brain injury (TBI).

A signifi cant proportion of patients with TBI have 
hypotension (systolic blood pressure<90 mmHg) and/
or hypoxemia (PaO

2
<60 mmHg), which increases 

morbidity and mortality.

Th e optimal cerebral perfusion pressure is unknown 
but cerebral ischemia occurs below 50–60 mmHg, 
and thus a minimum of 60 mmHg is recommended. 
Th ere is no evidence regarding the benefi cial eff ects of 
vasopressors or high-volume expansion.

Nutrition in head injury

Patients with severe TBI lose weight at a rate of 
15% per week. Weight loss of greater than 30% is 
associated with increased mortality in patients with 
TBI. High-protein nutrition regimen with low glucose 
should be advised.

Other recommendations

(1) Routine seizure prophylaxis is not indicated in 
patients more than 1 week positivity.

(2) No good evidence exists to support hyperventilation 
following TBI.

(3) Th ere is evidence that high-dose steroids worsen 
outcome in TBI patients, and thus should be 
avoided.

(4) Barbiturates have been shown to control elevated 
ICP, but there is no evidence for any improvement 
in long-term survival, and thus are better avoided 
due to their hypotensive eff ect.

When to involve the neurosurgeon in management?

A neurosurgeon should be involved in the management 
of trauma patients in case of the following:

(1) Discuss the care plan.
(2) New results in the investigations.
(3) Persisting coma (GCS£8) after initial resuscitation.
(4) Deterioration in GCS after admission.
(5) Progressive focal lesion.
(6) Seizure without full recovery.
(7) Defi nite or suspected penetrating injury.
(8) Cerebrovascular fl uid leak.

Medical care during transfer

In all circumstances, complete initial resuscitation and 
stabilization of the patient are carried out, and before 
transfer, the patient is comprehensively monitoring to 
avoid complications during the journey.

If, despite resuscitation, patient is persistently 
hypotensive, he or she should not be transported until 
the cause of hypotension has been identifi ed and the 
patient stabilized.

Psychological impact of trauma

Trauma or mass casualties produce psychological and 
emotional eff ect on the following:

(1) Th e patients, who should be treated with care and 
being folly psychologically supported and during 
anesthesia try to avoid awareness;

(2) Th e relatives of the patients; and
(3) Th e healthcare providers themselves, especially 

the anesthesiologists ( many strategies have been 
implemented to decrease the post-traumatic stress 
disorders. Th e most commonly used tool is the 
critical incident stress debriefi ng system, which 
is based on group discussion and talking out 
emotionally charged issues).
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Summary
Trauma is the leading cause of death for individuals 
up to the age of 45 years and the third leading cause of 
death overall for every age groups. In the USA, trauma 
accounts for more than 180 000 deaths per year and 
about 2.8 million hospital admissions.

Trauma anesthesiologists are prepared for providing 
immediate care to patients with any form and severity 
of injury, and who may require any kind of operations 
regardless of the time of the day.

What is advanced trauma life support?
It is a program that provides a framework on which 
the immediate management of the trauma patients 
is based. It is introduced from the USA in 1988, it 
has gone controversial aspects as no anesthetic input 
to fi rst edition, nasal versus oral intubation, colloids 
versus crystalloids, it introduced the concept of trauma 
team, still focuses on ‘golden hour’.

Trauma survey divided into the following:

(1) Primary survey:
 (a) For airway with cervical spine control.
 (b) For breathing with ventilatory support.
 (c) For circulation and hemorrhage control.
 (d)  For disability and neurological function 

assessment.
 (e) For exposure without hypothermia.
(2) Secondary survey:

Head

Cervical spine and neck

Abdomen

Musculoskeletal

Maxillofacial

Chest

Perineum/rectum/vagina

Neurological

Do not forget to examine the back (log roll)

Regional anesthesia is impractical and may be a 
time-consuming procedure in hemodynamically 
unstable patients. Th erefore, usually, general 
anesthesia is given.

Awake extubation in carried out in the lateral position.

Postoperative management usually takes place in ICUs.

In all circumstances, complete initial resuscitation and 
stabilization of the patient are carried out, and before 
transfer, the patient is comprehensively monitored to 
avoid complications during the journey.
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