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ABSTRACT: 

Polytrauma patients present unique challenges in anaesthetic management, requiring a comprehensive and 

multidisciplinary approach. This review synthesizes current evidence and best practices in the anaesthetic care of 

polytrauma patients across all phases of treatment. A systematic review of recent literature, clinical guidelines, and trauma 

protocols was conducted. The analysis focused on prehospital care, emergency department management, intraoperative 

anaesthesia, and postoperative intensive care for polytrauma patients. 
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1. INTRODUCTION: 

Trauma is a leading cause of morbidity and mortality 

worldwide, particularly among young adults. Polytrauma 

patients present unique challenges due to the complexity 

and severity of their injuries. The role of the 

anaesthesiologist extends beyond the operating room, 

encompassing prehospital care, emergency department 

management, intraoperative anaesthesia, and 

postoperative intensive care. 

The anaesthetic management of polytrauma patients 

requires a comprehensive understanding of trauma 

physiology, rapid assessment, and the ability to make 

swift, evidence-based decisions. This review aims to 

provide an in-depth analysis of current best practices and 

emerging trends in the anaesthetic management of 

polytrauma patients, integrating the latest research and 

clinical guidelines. 

 

2. Understanding Polytrauma: 

2.1 Definition and Epidemiology: 

Polytrauma refers to multiple traumatic injuries 

occurring simultaneously, involving more than one body 

region or organ system, and posing a threat to the 

patient's life or function.  

The Injury Severity Score (ISS) is commonly 

used to quantify trauma severity: 

 ISS > 15: Considered major trauma. 

 ISS > 25: Associated with higher mortality rates. 

Epidemiological Data: 

 Trauma accounts for over 5 million deaths 

annually worldwide. 

 Road traffic accidents are the predominant 

cause, followed by falls and violence. 

 Male patients and individuals aged between 15 

and 44 years are disproportionately affected. 

 The economic burden includes medical costs, 

lost productivity, and long-term disability. 

 

2.2 Mechanisms of Injury: (SS) 
Understanding the mechanism of injury assists 

in anticipating potential injuries: 

 Blunt Trauma: Caused by motor vehicle 

collisions, falls, assaults. 

 Common injuries: Head trauma, thoracic 

injuries, abdominal injuries, orthopedic 

fractures. 

 Penetrating Trauma: Caused by firearms, 

stabbings. 

 Injuries are localized along the trajectory of the 

penetrating object. 

 Blast Injuries: Resulting from explosions. 

 Primary blast injuries affect air-containing 

organs (lungs, ears). 

 Secondary injuries from shrapnel. 
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 Tertiary injuries due to body displacement. 

 

2.3 Pathophysiology of Trauma: 

Hemodynamic Changes: 

 Hemorrhagic Shock: Loss of circulating blood 

volume leads to hypovolemia and reduced 

oxygen delivery. 

 Compensatory Mechanisms: Tachycardia, 

vasoconstriction, activation of the renin-

angiotensin system. 

 Decompensated Shock: Occurs when 

compensatory mechanisms fail, leading to organ 

hypoperfusion and anaerobic metabolism. 

Inflammatory Response: 

 Release of cytokines (IL-1, IL-6, TNF-alpha) 

triggers systemic inflammatory response 

syndrome (SIRS). 

 Endothelial Activation: Increases vascular 

permeability, leading to tissue edema. 

Coagulopathy: 

 Trauma-Induced Coagulopathy (TIC): 

Characterized by decreased clot formation and 

increased fibrinolysis. 

 Contributing factors: Hypoperfusion, acidosis, 

hypothermia, hemodilution. 

Metabolic Changes: 

 Hypermetabolism: Increased energy expenditure 

to support healing. 

 Catabolism: Breakdown of muscle and fat 

stores. 

 

2.4 Trauma Scoring Systems: 

Injury Severity Score (ISS): 

 Anatomical scoring based on the Abbreviated 

Injury Scale (AIS). 

 Injuries are assigned AIS scores (1 to 6), and the 

three most severely injured body regions are 

squared and summed. 

Revised Trauma Score (RTS): 

 Physiological scoring including GCS, systolic 

BP, respiratory rate. 

 Used to assess severity and predict mortality. 

Trauma and Injury Severity Score (TRISS): 

 Combines ISS and RTS along with patient age. 

 Used to estimate probability of survival. 

Critical Care Scoring Systems: 

 APACHE II, SOFA Scores: Assess organ 

dysfunction in the ICU. 

 

3. Prehospital Care: 

3.1 Initial Assessment and Stabilization: 
Goals: 

 Rapid assessment and prioritization of life-

threatening conditions. 

 Stabilization of airway, breathing, and 

circulation. 

Primary Survey (ABCDE): 

 A - Airway: Assess patency, consider cervical 

spine protection. 

 B - Breathing: Evaluate chest movement, breath 

sounds, oxygen saturation. 

 C - Circulation: Check pulse, blood pressure, 

capillary refill; control hemorrhage. 

 D - Disability: Neurological status using GCS; 

assess pupils. 

 E - Exposure: Expose the patient fully to 

identify injuries while preventing hypothermia. 

 

3.2 Airway Management: 
 Airway Obstruction Risks: Facial trauma, 

bleeding, vomitus, foreign bodies. 

Techniques: 

 Jaw Thrust: Preferred over head-tilt-chin-lift to 

avoid neck movement. 

 Oropharyngeal/Nasopharyngeal Airways: 

Facilitate airway patency. 

 Suctioning: Remove blood or secretions. 

Cervical Spine Protection: 

 Use of rigid cervical collars and manual in-line 

stabilization (MILS). 

 

3.3 Fluid Resuscitation: 
Intravenous Access: 

 Two large-bore (14-16G) peripheral IV lines. 

 Intraosseous access if IV access is challenging. 

Resuscitation Fluids: 

 Crystalloids: Isotonic solutions (e.g., Ringer's 

lactate, normal saline). 

 Colloids: Limited use due to lack of survival 

benefit and potential harm. 

 Blood Products: Early transfusion considered in 

significant hemorrhage. 

 

3.4 Hemorrhage Control: 
External Bleeding: 

 Direct pressure, pressure dressings. 

 Tourniquets for uncontrolled extremity bleeding. 

Internal Bleeding: 

 Requires rapid transport for surgical 

intervention. 

 

3.5 Pain Management: 
Analgesia Options: 

 Opioids (e.g., fentanyl) administered 

judiciously. 
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 Avoid masking signs of deterioration. 

 Consider short-acting agents. 

 

4. Emergency Department Management: 

4.1 Advanced Trauma Life Support (ATLS) 

Protocol: 
Primary Survey Reassessment: 

 Ensure initial interventions are effective. 

 Identify any missed life-threatening conditions. 

Secondary Survey: 

 Head-to-toe examination. 

 Detailed history using AMPLE mnemonic: 

 Allergies 

 Medications 

 Past medical history 

 Last meal 

 Events leading to injury 

 

4.2 Diagnostic Imaging: 
Focused Assessment with Sonography for Trauma 

(FAST): 

 Rapid bedside ultrasound to detect free fluid 

(peritoneal, pericardial, pleural spaces). 

Radiographs: 

 Chest and pelvis X-rays are standard. 

Computed Tomography (CT): 

 Whole-body CT ("pan-scan") for stable patients. 

 Detects occult injuries. 

4.3 Laboratory Investigations: 
 Complete blood count, electrolytes, blood type 

and crossmatch. 

 Coagulation profile (PT/INR, aPTT). 

 Arterial blood gas analysis. 

 Lactate levels as a marker of tissue 

hypoperfusion. 

 

4.4 Damage Control Resuscitation: 
Principles: 

 Minimize crystalloid use. 

 Early transfusion of blood products in balanced 

ratios. 

 Control of hemorrhage and contamination. 

 Correction of coagulopathy, hypothermia, and 

acidosis. 

 

5. Anaesthetic Considerations in Polytrauma: 

5.1 Airway Management in Trauma: 

5.1.1 Airway Assessment: 
Signs of Airway Compromise: 

 Stridor, hoarseness, facial burns, altered 

consciousness. 

Challenges: 

 Facial fractures, blood, vomitus, limited neck 

movement. 

 Predictors of Difficult Airway: 

LEMON method: 

 Look externally 

 Evaluate 3-3-2 rule 

 Mallampati score 

 Obstruction 

 Neck mobility 

 

5.1.2 Rapid Sequence Induction (RSI): 
Objective: Secure the airway swiftly while minimizing 

aspiration risk. 

Preparation: 

 Preoxygenation with 100% oxygen for 3-5 

minutes or 8 vital capacity breaths. 

 Positioning: Cervical spine immobilization if 

indicated. 

Medications: 

 Induction Agents: 

Etomidate: Hemodynamically stable, dose 0.2-0.3 

mg/kg. 

Ketamine: Provides analgesia, maintains airway 

reflexes,  

 dose 1-2 mg/kg. 

Propofol: May cause hypotension, dose reduced in 

hypovolemia. 

 Neuromuscular Blocking Agents: 

Succinylcholine: Rapid onset, short duration, dose 1-1.5 

mg/kg. 

Rocuronium: Higher dose (1.0-1.2 mg/kg) for RSI, 

longer duration. 

Cricoid Pressure (Sellick Maneuver): 

 Application is controversial due to potential 

airway visualization obstruction. 

 If applied, should be released if intubation is 

difficult. 

 

5.1.3 Difficult Airway Algorithms: 
Plan Ahead: 

 Have alternative airway devices ready: video 

laryngoscopes, supraglottic airway devices. 

Failed Intubation: 

 Call for help early. 

 Consider awake intubation if feasible. 

 Surgical airway (cricothyrotomy) as a last resort. 

 

5.1.4 Cervical Spine Precautions: 
Manual In-Line Stabilization (MILS): 

 Maintains head in neutral position during 

intubation. 

 Requires coordination between team members. 

Special Techniques: 



IJMSCRR: March-April, 2025                                                                                                                               Page | 202  

 Use of video laryngoscopy to minimize neck 

movement. 

 Avoid nasal intubation if facial fractures are 

suspected. 

 5.2 Hemodynamic Management 

 5.2.1 Shock in Trauma 

Types of Shock: 

 Hypovolemic: Due to blood loss. 

 Obstructive: Tension pneumothorax, cardiac 

tamponade. 

 Distributive: Neurogenic shock from spinal cord 

injury. 

 Cardiogenic: Rare in trauma unless preexisting 

cardiac disease. 

 5.2.2 Fluid Resuscitation Strategies 

Permissive Hypotension: 

 Accepting lower blood pressure to limit 

bleeding. 

 Target systolic BP 80-90 mmHg. 

Contraindications: 

 Traumatic brain injury (requires adequate 

cerebral perfusion). 

Balanced Resuscitation: 

 Early use of blood products over crystalloids. 

 Avoid dilutional coagulopathy. 

 

5.2.3 Vasopressors and Inotropes: 

Use in Trauma Patients: 

 Generally avoided in the initial resuscitation. 

 May be necessary in neurogenic shock or 

refractory hypotension. 

Agents: 

 Norepinephrine: Vasoconstrictor, maintains 

MAP. 

 Dopamine/Dobutamine: Inotropic support when 

needed. 

 

5.2.4 Monitoring Hemodynamic Status: 

Clinical Signs: 

 Mental status, skin perfusion, urine output. 

Laboratory Markers: 

 Lactate levels, base deficit. 

 Hemodynamic Monitoring: 

 Invasive arterial pressure monitoring. 

 Central venous pressure monitoring (limited 

utility in trauma). 

 Advanced monitoring devices (e.g., pulse 

contour analysis). 

 

5.3 Neurological Considerations: 

5.3.1 Traumatic Brain Injury (TBI): 
Goals: 

 Prevent secondary brain injury. 

 Maintain adequate cerebral perfusion pressure 

(CPP = MAP - ICP). 

 

 

Management: 

 Oxygenation: Avoid hypoxia (PaO₂ > 60 

mmHg). 

 Ventilation: Maintain normocapnia (PaCO₂ 35-

40 mmHg). 

 Hemodynamic Support: Keep MAP > 80 mmHg 

to ensure CPP. 

ICP Monitoring: 

 Indicated in severe TBI (GCS ≤ 8 with abnormal 

CT scan). 

 Treatment of Raised ICP: 

 Hyperosmolar therapy (mannitol 0.25-1 g/kg, 

hypertonic saline). 

 Head elevation to 30 degrees. 

 Sedation to reduce metabolic demands. 

Anesthetic Agents: 

 Etomidate: Hemodynamically stable, minimal 

effect on ICP. 

 Ketamine: Historically avoided due to concerns 

about increasing ICP, but recent evidence 

suggests it may be neuroprotective and safe in 

TBI. 

 

5.3.2 Spinal Cord Injury: 

Stabilization: 

 Immobilization with cervical collars, spinal 

boards. 

 Neurogenic Shock Management: 

 Due to loss of sympathetic tone. 

 Presents with hypotension and bradycardia. 

Treatment: 

 Fluid resuscitation. 

 Vasopressors (e.g., norepinephrine) to maintain 

MAP > 85-90 mmHg. 

 Atropine for bradycardia. 

 

5.3.3 Intracranial Pressure Management: 
Avoid factors that increase ICP: 

 Hypoxia, hypercapnia, hypotension, seizures. 

Medications: 

 Sedatives (propofol). 

 Avoid hypotension from agents like propofol in 

hypovolemic patients. 

 

5.4 Pain Management: 

5.4.1 Opioids and Multimodal Analgesia: 
Opioids: 

 Fentanyl preferred for hemodynamic stability. 

 Titrate doses to effect. 
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Non-Opioid Analgesics: 

 Acetaminophen (paracetamol). 

 NSAIDs used cautiously due to risk of bleeding 

and renal impairment. 

Adjuvant Therapies: 

Ketamine: 

 Low doses (0.1-0.5 mg/kg) provide analgesia 

without significant hemodynamic effects. 

Dexmedetomidine: 

 Provides sedation and analgesia with minimal 

respiratory depression. 

 

5.4.2 Regional Anaesthesia Techniques: 

Advantages: 

 Effective analgesia, reduced opioid 

requirements. 

Challenges: 

 Hemodynamic instability may limit use. 

 Coagulopathy increases risk of hematoma with 

neuraxial techniques. 

Peripheral Nerve Blocks: 

 Fascia Iliaca Block: For hip and femur fractures. 

 Upper Extremity Blocks: In selected stable 

patients. 

 

5.4.3 Ketamine and Other Agents: 

Ketamine: 

 Dissociative anaesthetic with analgesic 

properties. 

 Maintains airway reflexes and cardiovascular 

stability. 

Other Agents: 

 Lidocaine infusions for analgesia. 

 Gabapentinoids (limited evidence in acute 

trauma). 

 

5.5 Coagulopathy and Blood Conservation: 

5.5.1 Trauma-Induced Coagulopathy: 

Mechanisms: 

 Dilution of clotting factors. 

 Hypothermia and acidosis impair coagulation 

enzyme activity. 

 Activation of anticoagulant pathways and 

fibrinolysis. 

Identification: 

 Prolonged PT/INR, aPTT. 

 Low fibrinogen levels. 

 Thrombocytopenia. 

 

5.5.2 Tranexamic Acid (TXA): 
Mechanism: 

 Antifibrinolytic agent that inhibits plasminogen 

activation. 

Evidence: 

 CRASH-2 Trial (2010): 

 Demonstrated reduction in all-cause mortality 

when administered within 3 hours of injury. 

 

Dosage: 

 Initial 1 g IV over 10 minutes. 

 Followed by 1 g IV over 8 hours. 

 

5.5.3 Massive Transfusion Protocols (MTP): 
Components: 

 Predefined ratios of PRBCs, plasma, platelets 

(e.g., 1:1:1). 

 Inclusion of cryoprecipitate or fibrinogen 

concentrate if fibrinogen is low. 

Activation Criteria: 

 Significant hemorrhage with hemodynamic 

instability. 

 Use of scoring systems like ABC score to 

predict need. 

 

5.5.4 Point-of-Care Coagulation Testing: 

Thromboelastography (TEG)/Rotational 

Thromboelastometry (ROTEM): 

 Assess whole blood coagulation dynamics. 

 Guides targeted transfusion therapy. 

Advantages: 

 Rapid results. 

 Identifies specific coagulation deficits. 

 

5.6 Temperature Management: 

5.6.1 Hypothermia Prevention: 
Risks of Hypothermia: 

 Impairs coagulation. 

 Increases risk of arrhythmias. 

 Worsens acidosis. 

Causes in Trauma Patients: 

 Exposure. 

 Infusion of cold fluids and blood products. 

Prevention Strategies: 

 Minimize exposure time. 

 Use of thermal blankets, warmed blankets. 

 

5.6.2 Techniques for Warming: 
Active Warming Devices: 

 Forced-air warming blankets (e.g., Bair Hugger). 

 Circulating water mattresses. 

Fluid Warming: 

 Use of fluid warmers for IV fluids and blood 

products. 

Operating Room Temperature: 

 Maintain ambient temperature above 24°C 

(75°F) if possible. 
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5.7 Metabolic and Endocrine Considerations: 

5.7.1 Adrenal Suppression: 

Etomidate Use: 

 Associated with transient adrenal suppression. 

 Controversial impact on outcomes. 

Management: 

 Use minimal effective doses. 

 Consider alternative agents in septic or critically 

ill patients. 

Steroid Replacement: 

 Not routinely indicated but may be considered in 

specific cases. 

 

5.7.2 Glycemic Control: 
Hyperglycemia: 

 Common in trauma due to stress response. 

 Associated with poor outcomes. 

Management: 

 Monitor blood glucose levels. 

 Avoid hypoglycemia. 

 Insulin therapy to maintain target glucose levels 

(140-180 mg/dL). 

 

6. Anaesthetic Agents and Techniques: 

6.1 Choice of Induction Agents: 

6.1.1 Etomidate: 

Advantages: 

 Hemodynamically stable induction. 

 Rapid onset, short duration. 

Disadvantages: 

 Adrenal suppression. 

 Myoclonus. 

Dose: 

 0.2-0.3 mg/kg IV. 

 6.1.2 Ketamine 

Advantages: 

 Cardiovascular stability. 

 Analgesic properties. 

 Bronchodilation. 

Disadvantages: 

 Potential for increased ICP (though evidence 

suggests minimal effect). 

 Psychomimetic effects (emergence delirium). 

Dose: 

 1-2 mg/kg IV for induction. 

 Lower doses for analgesia. 

6.1.3 Propofol: 
Advantages: 

 Rapid onset and recovery. 

 Antiemetic properties. 

Disadvantages: 

 Hypotension due to vasodilation and myocardial 

depression. 

Dose: 

 1-2 mg/kg IV, adjusted based on hemodynamic 

status. 

 

6.1.4 Midazolam: 
Advantages: 

 Anxiolysis, amnesia. 

 Disadvantages: 

 Respiratory depression. 

 Prolonged sedation in high doses. 

Use: 

 Not typically used alone for induction in trauma 

due to variable effects. 

 

6.2 Maintenance of Anaesthesia: 

6.2.1 Inhalational Agents: 
Agents: 

 Isoflurane, sevoflurane, desflurane. 

Advantages: 

 Ease of titration. 

 Rapid emergence with low solubility agents. 

Disadvantages: 

 Vasodilation leading to hypotension. 

 Potential myocardial depression. 

Considerations: 

 Use minimal alveolar concentrations (MAC) 

required. 

 6.2.2 Total Intravenous Anaesthesia (TIVA) 

Agents: 

 Propofol, remifentanil, ketamine infusions. 

Advantages: 

 Hemodynamic stability with careful titration. 

 Reduced environmental pollution. 

Disadvantages: 

 Requires infusion pumps. 

 Risk of drug accumulation, especially in 

prolonged surgeries. 

 

6.3 Muscle Relaxants: 

6.3.1 Succinylcholine: 
Advantages: 

 Rapid onset (30-60 seconds). 

 Short duration (4-6 minutes). 

Disadvantages: 

 Contraindications in patients at risk of 

hyperkalemia (burns, spinal cord injury after 48 

hours). 

 Risk of malignant hyperthermia. 

 6.3.2 Non-Depolarizing Agents 

Rocuronium: 

 Onset of 60-90 seconds at higher doses (1.0-1.2 

mg/kg). 

 Duration of action longer than succinylcholine. 
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Reversal: 

 Sugammadex can rapidly reverse rocuronium-

induced neuromuscular blockade. 

 

6.4 Anaesthetic Depth Monitoring: 
Bispectral Index (BIS): 

 Monitors depth of anaesthesia. 

 Helps prevent awareness under anaesthesia. 

Considerations: 

 May be less reliable in patients with 

neurological injury. 

 Should be used in conjunction with clinical 

signs. 

 

7. Monitoring in Polytrauma: 

7.1 Standard Monitoring: 
Electrocardiography (ECG): 

 Continuous cardiac rhythm monitoring. 

Non-Invasive Blood Pressure (NIBP): 

 Frequent measurements; may be inadequate in 

shock. 

Pulse Oximetry: 

 Oxygen saturation monitoring. 

End-Tidal CO₂ (Capnography): 

 Confirms airway placement. 

 Monitors ventilation status. 

Temperature Monitoring: 

 Core temperature measurement via esophageal 

or bladder probes. 

 

7.2 Invasive Hemodynamic Monitoring: 

7.2.1 Arterial Pressure Monitoring: 
Indications: 

 Hemodynamically unstable patients. 

 Requirement for frequent blood sampling. 

Advantages: 

 Beat-to-beat blood pressure measurement. 

 Allows for detection of rapid changes. 

 

7.2.2 Central Venous Pressure Monitoring: 
Uses: 

 Administration of vasoactive medications. 

 Volume status assessment (limited accuracy). 

 

7.2.3 Cardiac Output Monitoring: 
Methods: 

 Pulmonary artery catheter (thermodilution). 

 Less invasive techniques (pulse contour 

analysis, esophageal Doppler). 

Application: 

 Guides fluid therapy and vasoactive medication 

administration. 

 

7.3 Neuromonitoring: 

7.3.1 Intracranial Pressure Monitoring: 
Devices: 

 External ventricular drains. 

 Intraparenchymal monitors. 

Indications: 

 Severe TBI with abnormal CT findings. 

Targets: 

 Maintain ICP < 20 mmHg. 

 CPP between 60-70 mmHg. 

 

7.3.2 Cerebral Oximetry: 
Near-Infrared Spectroscopy (NIRS): 

 Non-invasive measurement of regional cerebral 

oxygenation. 

Use: 

 Detects cerebral hypoxia early. 

 Guides ventilation and hemodynamic 

management. 

 

7.4 Point-of-Care Ultrasound: 
Applications: 

 Echocardiography: Assess cardiac function, 

tamponade. 

 Lung Ultrasound: Detect pneumothorax, 

hemothorax. 

 Vascular Access: Facilitates central line 

placement. 

Advantages: 

 Real-time, bedside assessment. 

 Reduces need for radiographs. 

 

8. Surgical Considerations: 

8.1 Damage Control Surgery: 

Concept: 

 Initial abbreviated surgery to control bleeding 

and contamination. 

 Definite repair deferred until physiologic 

stabilization. 

Phases: 

 Initial Surgery: Control hemorrhage, temporary 

closure. 

 Critical Care Phase: Correction of hypothermia, 

coagulopathy, acidosis. 

 Definitive Surgery: Final repair of injuries. 

 

8.2 Timing of Surgery: 
Emergent Surgery: 

 For life-threatening injuries (e.g., hemorrhage 

control). 

Urgent Surgery: 

 Stabilization of fractures to reduce pain and 

facilitate mobilization. 
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Elective Surgery: 

 Reconstructive procedures planned once the 

patient is stable. 

 

8.3 Anesthetic Implications of Specific Injuries: 

8.3.1 Thoracic Injuries: 

Pneumothorax/Hemothorax: 

 Chest tube placement prior to positive pressure 

ventilation. 

Flail Chest: 

 Requires adequate analgesia to facilitate 

breathing. 

Anesthetic Considerations: 

 Avoid high airway pressures. 

 One-lung ventilation may be necessary for 

thoracotomy. 

 

8.3.2 Abdominal Injuries: 
Internal Bleeding: 

 May require emergent laparotomy. 

Anesthetic Considerations: 

 Rapid sequence induction to prevent aspiration. 

 Anticipate hemodynamic instability due to 

bleeding. 

 

8.3.3 Pelvic Fractures: 
Risks: 

 Massive bleeding from pelvic vessels. 

Management: 

 Pelvic binders. 

 Angio-embolization or surgical fixation. 

Anesthetic Considerations: 

 Close monitoring of blood loss. 

 Prepare for massive transfusion. 

 

8.3.4 Extremity Injuries: 
Compartment Syndrome: 

 Monitor for signs; may require fasciotomy. 

Orthopedic Fixation: 

 Early stabilization reduces pain and risk of fat 

embolism. 

 

9. Postoperative Care and Intensive Care 

Management: 

9.1 Ventilation Strategies: 

9.1.1 Lung-Protective Ventilation 
Principles: 

 Low tidal volumes (6 mL/kg ideal body weight). 

 Plateau pressures < 30 cm H₂O. 

 

9.1.2 Management of ARDS: 
Strategies: 

 High PEEP to prevent alveolar collapse. 

 Recruitment maneuvers. 

 Prone positioning in severe cases. 

 

 

9.2 Sedation and Analgesia in ICU: 
Goals: 

 Patient comfort. 

 Facilitation of mechanical ventilation. 

Agents: 

 Propofol for sedation. 

 Fentanyl or morphine for analgesia. 

 Daily sedation interruptions to assess 

neurological function. 

 

9.3 Nutrition and Metabolic Support 
Early Enteral Nutrition: 

 Initiate within 24-48 hours if feasible. 

Metabolic Monitoring: 

 Assess caloric and protein needs. 

 Monitor electrolytes, glucose levels. 

 

9.4 Infection Prevention: 

 Ventilator-Associated Pneumonia (VAP) 

Prevention: 

 Elevate head of bed. 

 Oral hygiene protocols. 

 Catheter-Related Infection Prevention: 

 Aseptic technique during insertion. 

 Regular assessment for line necessity. 

9.5 Early Mobilization and Rehabilitation: 
Benefits: 

 Reduces ICU-acquired weakness. 

 Improves functional outcomes. 

Implementation: 

 Multidisciplinary approach involving 

physiotherapists. 

 Gradual progression of activity as tolerated. 

 

10. Special Situations: 

10.1 Pregnant Trauma Patients: 

10.1.1 Physiological Changes in Pregnancy: 
Cardiovascular: 

 Increased blood volume and cardiac output. 

Respiratory: 

 Reduced functional residual capacity. 

Hematological: 

 Hypercoagulable state. 

 

10.1.2 Fetal Monitoring: 
Viability: 

 Fetal monitoring recommended if gestational 

age > 24 weeks. 

Obstetric Consultation: 
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 Early involvement for maternal and fetal 

considerations. 

 

 

10.1.3 Anesthetic Considerations: 
Airway Management: 

 Increased risk of difficult airway due to edema. 

Aspiration Risk: 

 Rapid sequence induction with cricoid pressure. 

Uterine Displacement: 

 Left lateral tilt to prevent aortocaval 

compression. 

Medication Effects: 

 Consider teratogenicity and placental transfer. 

 

10.2 Pediatric Trauma: 

10.2.1 Anatomical and Physiological Differences: 
Airway: 

 Larger tongue, smaller airway dimensions. 

Respiratory System: 

 Higher oxygen consumption, prone to rapid 

desaturation. 

Cardiovascular: 

 Limited cardiac reserve, rely on heart rate to 

maintain output. 

 

10.2.2 Fluid and Medication Dosing: 
Fluid Resuscitation: 

 Initial bolus of 20 mL/kg isotonic crystalloids. 

Medication Dosing: 

 Weight-based calculations. 

 Careful titration to avoid overdose. 

 

10.2.3 Pain Management: 
Analgesia: 

 Adequate pain control is essential. 

 Use of age-appropriate pain scales. 

 

10.3 Geriatric Trauma: 

10.3.1 Comorbidities and Frailty: 
Common Comorbidities: 

 Cardiovascular disease, diabetes, renal 

impairment. 

Frailty: 

 Reduced physiological reserve affects response 

to injury. 

 

10.3.2 Pharmacokinetic Changes: 
Drug Sensitivity: 

 Altered metabolism and excretion. 

 Lower doses may be required. 

 

10.3.3 Rehabilitation Challenges: 

Delayed Recovery: 

 Increased risk of delirium and cognitive decline. 

Support Systems: 

 Importance of social and family support for 

recovery. 

 

11. Ethical and Legal Considerations: 

11.1 Consent and Decision-Making 
Informed Consent: 

 May not be possible in unconscious patients. 

 Implied consent applies in emergencies. 

Advance Directives: 

 Respect Do Not Resuscitate (DNR) orders if 

known. 

 

11.2 End-of-Life Care: 
Prognostication: 

 Honest communication with families about 

prognosis. 

Withdrawal of Care: 

 Ethical considerations in discontinuing life-

sustaining treatments. 

 

11.3 Documentation and Communication: 
Accurate Records: 

 Essential for continuity of care and legal 

purposes. 

Communication: 

 Clear handovers between teams. 

 Involvement of family in decision-making when 

appropriate. 

 

12. Future Directions and Research: 

12.1 Novel Anaesthetic Agents: 
Remimazolam: 

 Ultra-short-acting benzodiazepine. 

 Potential for rapid recovery. 

 

12.2 Point-of-Care Ultrasound: 
Expansion of Use: 

 Training anaesthesiologists in advanced 

applications. 

 Integration into trauma management protocols. 

 

12.3 Artificial Intelligence in Trauma Care: 
Predictive Analytics: 

 AI algorithms to forecast patient deterioration. 

Decision Support: 

 Assistance in selecting optimal treatment 

pathways. 

 

12.4 Telemedicine and Remote Support: 
Benefit in Rural Areas: 
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 Access to specialist consultations. 

Trauma Networks: 

 Improved coordination of care. 

 

12.5 Trauma System Development: 
Regional Trauma Centers: 

 Centralization of expertise and resources. 

Quality Improvement: 

 Data collection and analysis to improve 

outcomes. 

 

13. RESULTS:  

Key findings emphasize the critical nature of rapid 

sequence induction for airway management, with a 

preference for hemodynamically stable agents like 

etomidate and ketamine. Permissive hypotension is 

recommended in hemorrhagic shock, except in cases of 

traumatic brain injury. Early implementation of balanced 

resuscitation strategies, including the use of blood 

products over crystalloids, is crucial. The review 

highlights the importance of addressing trauma-induced 

coagulopathy through early intervention with tranexamic 

acid and massive transfusion protocols. Neurological 

management focuses on preventing secondary brain 

injury by maintaining cerebral perfusion pressure and 

managing intracranial pressure. 

 

14. CONCLUSION: 

The anaesthetic management of polytrauma patients is a 

complex and demanding area that requires a thorough 

understanding of trauma physiology, evidence-based 

practices, and multidisciplinary collaboration. Key 

priorities include securing the airway while protecting 

the cervical spine, maintaining hemodynamic stability, 

preventing secondary brain injury, and addressing 

coagulopathy. 

Advancements in trauma care protocols, anaesthetic 

techniques, and monitoring have significantly improved 

patient outcomes. Ongoing research, education, and 

system-level improvements are essential to further 

enhance the quality of care provided to trauma patients. 

Anaesthesiologists play a pivotal role throughout the 

patient's journey, from initial resuscitation to definitive 

care and rehabilitation. By embracing best practices and 

adapting to new evidence, anaesthesiologists can 

continue to make a meaningful impact in the lives of 

patients affected by severe trauma. 

Effective management of polytrauma patients requires a 

tailored, multidisciplinary approach. Advancements in 

monitoring techniques, including point-of-care 

ultrasound and invasive hemodynamic monitoring, have 

improved decision-making and outcomes. Future 

directions in polytrauma management include the 

integration of artificial intelligence and telemedicine to 

enhance trauma care delivery. 
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