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Update in Orthopaedic Trauma
Outline

• Pelvic fracture


• Spinal cord injury


• Open fractures


• Compartment syndrome



Pelvic fracture



Pelvic fracture



Pelvic fracture
Associated injuries

• APC III – Circulatory shock (67%)


• Vertical shear – Hypovolemic shock, High mortality 25 %



Pelvic fracture
Pelvic hemorrhage Sources of bleeding 

• 90% : Venous plexus + Bone

• 10% : Artery

• Venous plexus - most common

• Internal iliac artery


Superior gluteal artery


Corona mortis artery


• APC and Vertical shear: greater 
risk of hemorrhage



Pelvic fracture
Physical examination



Pelvic fracture
Physical examination



Pelvic fracture
Young and Burgess classification



Pelvic fracture
Initial management



Pelvic fracture
Initial management

• ATLS - Primary survey


• Life threatening injury

• Hemodynamic and Mechanical 
unstable


• ** Hemodynamic unstable          
SBP < 90 mmHg 

• Identify cause emergently

• Pelvic binder - Routine



Pelvic binder

Recommend by ATLS for “Undiagnosed pelvic injury”

• Overreduction in LC type: Bladder/ Vessel injury 

No study confirming these hazard 
• Removed as soon as hemodynamic stable (24 - 48 hr.)

• Landmark


Center of Greater trochanter

Adduction and Internal rotation



Pelvic binder



Pelvic binder



Innitial management
Hemodynamic unstable

• Intraperitoneal hemorrhage control

• External stabilization


• Pelvic packing

• Angiography
Contrast extravasation on CT
Other source have been ruled out
Patient age > 60 year



Spinal cord injury



Spinal cord injury

• Cause of injury : Motor vehicle crash (42%)


• Most common : Incomplete tetraplegia


• Most common site : Cervical spine ( >50%) 


• Cervical spine injuries carry higher rates of 
mortality and morbidity



Spinal cord injury
Spinal shock

• Temporary dysfunction spinal cord

• Loss reflexes sensory motor function caudal to the level of injury


• Bradycardia and hypotension (due to loss of sympathetic tone)


• Absent bulbocavernosus reflex

• Recovery 24-48 hrs (can persist for week or month)

• No specific treatment



Spinal cord injury
Spinal shock



Spinal cord injury

Sacral Sparing 

• Big toe flexion (S1)


• Perianal Sensation (S4-5)


• Voluntary rectal sphincter contraction (S4)



Spinal cord injury
Neurogenic shock

• Loss of vasomotor tone and cardiac sympathetic innervation above 
the T6 level cord injury


• Hypotension and bradycardia

• Low blood pressure can exacerbate primary cord injury due to 

decreased spinal cord perfusion



Spinal cord injury



• ASIA score 
• Neurologic level 
• ASIA grade



Spinal cord injury
ASIA grade



Spinal cord injury



Spinal cord syndrome



Spinal cord syndrome



Spinal cord injury
Treatment

Early stabilization 

• Immediate reduction


• Keep MAP 85-90 mmHg in first 7day


• SBP > 100mmHg 


• Keep oxygen 100%


Definite treatment 

• Decompression within 24 hours is associated with improved  neurologic recovery 
(only in stable patient)



• Risk > Benefit

• Insufficient evidence to support

Methylprednisolone



Open fracture



Open Fractures 

Definition

• “ as an injury where the fracture and the fracture 
hematoma communicate with the external 
environment through a traumatic defect in the 
surrounding soft tissues and overlying skin ”



Open Fractures 

Gustilo-Anderson Classification

Gustilo reported the infection rate 

Type I      1.9% 
Type II        8% 
Type III     41 %



Open fracture
Initial management 

• Gentle realignment of the limb, followed by splinting


• Early removal of contaminants using sterile instruments


• Covering the wound with a moist, sterile dressing


• Early IV antibiotics administered


• Tetanus prophylaxis


• Evaluating the soft tissue, circulation, and neurological status



Open fracture
Preventive antibiotic regimens

Gustilo 1 or 2

Gustilo 3



Open fracture
Time to Antibiotic Administration

• Delaying antibiotic treatment beyond 3 hours postinjury increases the risk of 
infection. 


• Ideally, antibiotics should be administered within 1 hour of arrival to the 
emergency department.



Compartment syndrome



Compartment syndrome
Definition

• Elevation of intracompartment pressure causing reduction of tissue perfusion 
(ischemia) and cell death (necrosis)


• Extensive muscle and nerve death > 4 hours



Compartment syndrome
Etiology

1. Increased compartmental content  

• Bleeding, fracture, vascular injury, trauma, burn, 
exercise, snake bite


2. Decreased compartmental size  

• Tight dressing, localized external pressure, closure 
of fascial defect



Compartment syndrome
Risk factor

• Youth has been found to be the 
most important risk factor 


• 3 times greater in the patients 
who are under 35 years old



Compartment syndrome
Clinical sign and symptoms

The 5P’s 

1. Pain: Out of proportion with passive stretch (most significant early sign)


2. Pressure: Tense swelling (early consistent finding)


3. Paresthesia: Sensory deficit (usually Late)


4. Paralysis: Muscle weakness (very late sign)


5. Pulselessness: The present of distal pulse does not exclude compartment 
syndrome 



Compartment syndrome
Diagnosis

1. Absolute pressure theory: closed to capillary pressure


• > 30 mmHg as absolute number (Mubarak et al.)


2. Pressure gradient theory: relative ischemia


• < 30 mmHg (Diastolic pressure - compartment pressure; McQueen)



Compartment syndrome
Compartment pressure measurement

Whiteside method



Compartment syndrome
Urgent fasciotomy

• Indication


ΔP ≤ 30 mmHg more than 2 hours


• Fasciotomy shouldn’t be performed 
based on a single pressure need 
differential pressure over time



Thank you


