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Abstract: 
Traumatic brain injury (TBI) affects functioning of 

various organ systems in the absence of concomitant non-

neurologic organ injury or systemic infection. The systemic 

manifestations of TBI can be mild or severe and can 

present in the acute phase or during the recovery phase. 

Non-neurologic organ dysfunction can manifest following 

mild TBI or severe TBI. The pathophysiology of systemic 

manifestations following TBI is multifactorial and involves 

an effect on the autonomic nervous system, involvement of 

the hypothalamic-pituitary axis, release of inflammatory 

mediators, and treatment modalities used for TBI. 

Endocrine dysfunction, electrolyte imbalance, and 

respiratory manifestations are common following TBI. The 

influence of TBI on systemic immune response, 

coagulation cascade, cardiovascular system, gastrointestinal 

system, and other systems is becoming more evident 

through animal studies and clinical trials. Systemic 

manifestations can independently act as risk factors for 

mortality and morbidity following TBI.  
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Introduction 

The pathophysiology of traumatic brain injury (TBI) 

involves the initial primary brain injury that occurs at the 

time of accident and the secondary brain injury that follows 

which results in increased intracranial pressure (ICP) and 

decreased cerebral perfusion. Secondary brain injury is due 

to the several biochemical cascades that occur in brain after 

TBI. Systemic insults such as hypoxia, hypotension, fever, 

and anemia can potentiate the process of secondary brain 

injury. The current evidence-based management of TBI 

mainly includes intensive monitoring of physiological 

parameters like ICP and cerebral perfusion pressure (CPP), 

anticipation of secondary insults, their early recognition 

and adequate management (medical and/or 

surgical).However, there is an increasing awareness that 

apart from the cerebral manifestations there are several 

systemic manifestations of TBI which can act as 

independent prognostic factors ( Zygun et al., 2005). 

 The systemic manifestations occur in the absence of 

any coexisting specific organ injury or systemic infection. 

The nature and severity of the systemic manifestations of 

TBI mainly depend on the severity of the brain injury. Mild 

TBI causes systemic manifestations such as fatigue and 
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dizziness whereas severe TBI can adversely affect the 

functioning of multiple organ systems. Following severe 

TBI, endocrine dysfunction and electrolyte imbalances are 

common while renal and hepatic manifestations are 

unusual. These systemic manifestations can occur either in 

the acute phase following severe TBI or/and during the 

chronic phase of rehabilitation. The manifestations in any 

particular organ system can vary from mild organ 

dysfunction to organ failure. Zygun et al. reported organ 

dysfunction in 89% of patients, and organ failure in 35% of 

patients in their observational study of 209 patients with 

severe TBI (Zygun et al., 2005). 

The systemic manifestations can result in both 

increased mortality (with one organ system involvement 

mortality is 40%, with two organ systems 47%, while with 

no organ system dysfunction it is 26%) and adverse 

outcomes following severe TBI (Lim and Smith, 2007). 

Endocrine dysfunction is common and the symptoms 

of these hormonal abnormalities overlap with the chronic 

symptoms that persist after TBI, especially fatigue, 

weakness, memory and attention problems. Current 

recommendations for screening of TBI patients include 

acute assessment for cortisol and thyroid deficiency and 
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treatment is indicated for documented deficiency of these 

hormones. At 3–6 months, the additional following 

screening is recommended: morning cortisol level, insulin-

like growth factor, thyroid stimulating hormone, free 

thyroxine, luteininzing hormone, follicle stimulating 

hormone, estradiol (females), and testosterone(males) 

(Ghigo et al., 2005). 

Zygun et al., (2005) reported pulmonary 

complications in 80% of patients with severe TBI. In 

patients with severe brain injury (GCS <8), acute lung 

injury (ALI) is seen in 20% of patients. 

 Following TBI there is a surge in catecholamines in 

the blood. This sympathetic hyperactivity results in 

tachycardia and systemic hypertension which increases the 

work load of heart. As catecholamines can also cause 

constriction of coronary vessels, ischemia of the 

myocardium especially in the subendocardial regions may 

result. This myocardial ischemia is responsible for the 

several ECG changes that are seen after TBI. Prolonged 

QTc on ECG is more common after traumatic SAH and can 

result in cardiac arrhythmias (Collier et al., 2004). 
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 Although coagulation abnormalities after TBI is 

common and contribute to devastating complications of 

delayed intracranial hemorrhage, the pathophysiology of 

coagulation abnormalities after TBI is not well understood 

and may involve tissue factor release from injured tissue, 

fibrinolysis, thrombocytopenia, and activated protein C and 

other cytokines (Laroche et al., 2012). 

  


