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            Abstract

            
               
Background: In approximately 2% of all patients with head injuries, Extradural haematoma occurs. Immediate diagnosis and surgical evacuation
                  is usually required. Outcome in patient with EDH can be assessed using Glasgow outcome score (GOS). Five parameters of outcome
                  we have measured in our study are - good recovery, moderate disability, severe disability, vegetative state and death. 
               

               Materials and Methods: Assessment of outcome of patient by using Glasgow outcome score (GOS) and assessing the outcome with respect to the initial
                  GCS at admission was done.
               

               Results: Most (51.42%) of the patients were in the age group of 16-31 years. RTA was the most common (51.42%) cause for EDH occurrence.
                  Most of the patients (57.14%) had GCS of 13-15 in our study. Majority of the patients (68.57%) had a Glasgow outcome score
                  of 5, indicating a good outcome. 51.42% of patients having a GCS of 13-15 had a good outcome, whereas 11.42% of patients having
                  GCS of 9-12 and 5.71% of patients having GCS of ≤ 8 had good outcome.
               

               Conclusions: EDH is one of the most serious complications in head injury. It requires immediate diagnosis and management. Urgent surgical
                  intervention improves the outcome Mild head injury patients (GCS 13-15) have good outcome (GOS 5) as compared to with severe
                  head injury (GCS ≤ 8) patients. Lower GCS patients have poor outcome.
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               Introduction

            Traumatic brain injury (TBI) occurs with an incidence of 20-40 cases per 100000 population per year in head injury patients.1  It is the most common cause of death in young adults and males are more commonly involved than females. 
            

            EDH is one of the most serious complications of head injury, requiring immediate diagnosis and surgical intervention. It mostly
               occurs in young adults. Other risk factors are road traffic accidents, falls, sports and physical assaults.2  CT scan head is the investigation of choice in these patients. Deterioration in the level of consciousness and development
               of focal signs like ipsilateral pupil dilatation and contralateral hemiplegia, indicate a rapidly expanding EDH.3, 4 Immediate surgical evacuation is usually required.5

            Outcome in patient with EDH can be assessed using Glasgow outcome score (GOS). Five parameters of outcome we have measured
               in our study were - good recovery, moderate disability, severe disability, vegetative state and death. This study was carried
               out to find out the GOS with respect to the initial Glasgow Coma Scale (GCS) at the time of admission.
            

         

         
               Materials and Methods

            Thirty five patients who underwent surgical evacuation of EDH were included in the study.

            
                  Inclusion criteria 

               Traumatic EDH patients who underwent surgical intervention.

            

            
                  Exclusion criteria 

               EDH patients managed conservatively

               After taking informed consent, patients were taken for evacuation of EDH. Aim was assessment of outcome of surgically treated
                  patients by using Glasgow outcome score (GOS) and assessing the outcome with respect to the initial GCS at admission. 
               

               Glasgow outcome score and its interpretation

               
                     
                     	
                        Score 1 Dead 

                     

                     	
                        Score 2 Permanent vegetative state 

                     

                     	
                        Score 3 Severe disability and dependent 

                     

                     	
                        Score 4 Moderate disability but independent 

                     

                     	
                        Score 5 Good recovery

                     

                  

               

               
                     
                     Table 1

                     Age Incidence
                     

                  

                  
                        
                           
                              	
                                 
                              
                              
                                 Age Group (Years)
                                 
                              

                              
                           
                           	
                                 
                              
                               Frequency

                              
                           
                           	
                                 
                              
                               Percentage (%)

                              
                           
                        

                        
                              	
                                 
                              
                              0 – 15

                              
                           
                           	
                                 
                              
                                8

                              
                           
                           	
                                 
                              
                                22.85

                              
                           
                        

                        
                              	
                                 
                              
                              16 – 31

                              
                           
                           	
                                 
                              
                                18

                              
                           
                           	
                                 
                              
                                51.42

                              
                           
                        

                        
                              	
                                 
                              
                              32 – 47

                              
                           
                           	
                                 
                              
                                7

                              
                           
                           	
                                 
                              
                                20

                              
                           
                        

                        
                              	
                                 
                              
                              48 – 63

                              
                           
                           	
                                 
                              
                                2

                              
                           
                           	
                                 
                              
                                5.71

                              
                           
                        

                     
                  

               

               
                     
                     Table 2

                     Glasgow outcome score of operated EDH  
                     

                  

                  
                        
                           
                              	
                                 
                              
                              
                                 Glasgow outcome score
                                 
                              

                              
                           
                           	
                                 
                              
                               Frequency

                              
                           
                           	
                                 
                              
                               Percentage (%)

                              
                           
                        

                        
                              	
                                 
                              
                               5

                              
                           
                           	
                                 
                              
                               25

                              
                           
                           	
                                 
                              
                               68.57

                              
                           
                        

                        
                              	
                                 
                              
                               4

                              
                           
                           	
                                 
                              
                               5

                              
                           
                           	
                                 
                              
                               17.14

                              
                           
                        

                        
                              	
                                 
                              
                               3

                              
                           
                           	
                                 
                              
                               4

                              
                           
                           	
                                 
                              
                               11.42

                              
                           
                        

                        
                              	
                                 
                              
                               2

                              
                           
                           	
                                 
                              
                               0

                              
                           
                           	
                                 
                              
                                0

                              
                           
                        

                        
                              	
                                 
                              
                               1

                              
                           
                           	
                                 
                              
                               1

                              
                           
                           	
                                 
                              
                                2.85

                              
                           
                        

                     
                  

               

               
                     
                     Table 3

                     Glasgow outcome score in relation to GCS at admission   
                     

                  

                  
                        
                           
                              	
                                 
                              
                              Glasgow outcome score  (GOS)

                              
                           
                           	
                                 
                              
                                GCS 13-15

                              
                           
                           	
                                 
                              
                               GCS 9-12

                              
                           
                           	
                                 
                              
                               GCS ≤ 8

                              
                           
                           	
                                 
                              
                               Outcome

                              
                           
                        

                        
                              	
                                 
                              
                              5

                              
                           
                           	
                                 
                              
                               18 (51.42%)

                              
                           
                           	
                                 
                              
                               4 (11.42%)

                              
                           
                           	
                                 
                              
                               2 (5.71%)

                              
                           
                           	
                                 
                              
                               Good

                              
                           
                        

                        
                              	
                                 
                              
                              4

                              
                           
                           	
                                 
                              
                                2 (5.71%)

                              
                           
                           	
                                 
                              
                               2 (5.71%)

                              
                           
                           	
                                 
                              
                               2 (5.71%)

                              
                           
                           	
                                 
                              
                               Moderate disability

                              
                           
                        

                        
                              	
                                 
                              
                              3

                              
                           
                           	
                                 
                              
                                -

                              
                           
                           	
                                 
                              
                               1 (2.85%)

                              
                           
                           	
                                 
                              
                               3 (8.57%)

                              
                           
                           	
                                 
                              
                               Severe disability

                              
                           
                        

                        
                              	
                                 
                              
                              2

                              
                           
                           	
                                 
                              
                                -

                              
                           
                           	
                                 
                              
                                -

                              
                           
                           	
                                 
                              
                               -

                              
                           
                           	
                                 
                              
                               Neurovegetative state

                              
                           
                        

                        
                              	
                                 
                              
                              1

                              
                           
                           	
                                 
                              
                                -

                              
                           
                           	
                                 
                              
                                -

                              
                           
                           	
                                 
                              
                               1 (2.85%)

                              
                           
                           	
                                 
                              
                               Death

                              
                           
                        

                     
                  

               

               
                     
                     Figure 1

                     Severity of head injury
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               Results

            There were 74.28% male and 25.71% female patients in our study. In our study mostly (51.42%) the patients were in the age
               group of 16-31 years. (Table  1) Road traffic accidents were the most common (51.42%) cause for EDH occurrence in our study, followed by fall in 45.71% and
               assault in 2.85% of cases. In our study, most of the patients had GCS of 13-15 (57.14%) at admission. (Figure  1)
            

            Majority of the patients had a good outcome following surgery with 68.57% of patients having a Glasgow outcome score of 5.
               There were 17.14% of patients with moderate disability (GOS 4). 11.42% of patients were having severe disability (GOS 3).
               (Table  2) In our study, 51.42% of patients having a GCS of 13-15 had a good outcome (GOS 5). 5.71% of patients with GCS of 13-15 had
               moderate disability (GOS 4) but were independent. In patients having GCS of 9-12, 11.42% had a good outcome (GOS 5), 5.71%
               had moderate disability and 2.85% had severe disability. In patients having GCS of ≤ 8, 5.71% had a good outcome (GOS 5),
               5.71% had moderate disability, 8.57% had severe disability. (Table  3)
            

         

         
               Discussion

            EDH is a common neurosurgical emergency, usually requiring urgent surgical evacuation. We assessed the outcome after surgery
               using GOS and analysed the outcome with respect to the initial GCS at the time of admission. In this study, 74.28% of patients
               were males and 25.71% of patients were females. In a study by Cheung et al, there were 78.7% male and 21.3% female patients.6 Similar findings were observed in studies by Mezue et al. and Özkan et al respectively.2, 7

            As males travel more, they are more prone to accidents and head injuries, so cases of EDH in males are high. Most (51.42%)
               of the patients were in the age group of 16-31 years. Similar findings were seen in studies by Özkan et al and Araujo et al
               respectively.7, 8 People in younger age group are more active and this increases the risk for head injuries and subsequent EDH occurrence.
               In elderly people the meninges are usually adherent which makes them less prone to occurrence of extradural hematomas.
            

            RTA was the most common (51.42%) cause for EDH occurrence in our study. In a study by Phobe et al, RTA was the commonest (56%)
               mode of trauma leading to EDH occurrence.9 In our study, mostly the patients (57.14%) had GCS of 13-15 and 20% of patients had GCS of 9-12. So in our study, most of
               the patients had a mild to moderate head injury . These findings were also seen in studies by Mezue et al and Araujo et al
               respectively.2, 8 Majority of the patients (68.57%) had a Glasgow outcome score of 5, indicating a good outcome. 17.14% of patients had moderate
               disability but were independent (GOS, 4). 11.42% of patients were having severe disability (GOS, 3). The good recovery percentage
               in this study may be explained by the fact that most of the admitted patients had mild to moderate head injury.
            

            In patients with GCS 13-15 in the present study, 51.42% had good outcome (GOS 5). 5.71% of patients with GCS of 13-15 had
               moderate disability (GOS 4) but were independent. In a study by Phoebe et al and Rehman et al, 58.9% and 38.6 % patients had
               Good outcome (GOS 5) respectively.9, 10 In many studies, authors had reported zero mortality for patients with GCS of 13 or above.2, 7  In our study, patients having GCS of 9-12, 11.42% had a good outcome (GOS 5), 5.71% had moderate disability and 2.85% had
               severe disability. In studies by Phoebe et al and Rehman et al, 6.7% and 31.6 % patients had Good outcome (GOS 5) respectively.9, 10  In our study, patients having GCS of ≤ 8, 5.71% had a good outcome (GOS 5), 5.71% had moderate disability, 8.57% had severe
               disability. In studies by Phoebe et al and Rehman et al, 7.8% and 5.3 % patients had Good outcome (GOS 5) respectively.9, 10  In our study in patients with GCS of ≤ 8, 2.85% of patients had GOS of 1. In studies by Phoebe et al and Rehman et al, 9.0%
               and 1 % patients had GOS 1 respectively.9, 10

         

         
               Conclusions

            EDH is one of the most serious complications in head injury. It requires immediate diagnosis and management. EDH is more common
               in men, most common cause being RTA. Urgent surgical intervention whenever indicated, improves the outcome of patients. Mild
               head injury patients (GCS 13-15) have good outcome (GOS 5) as compared to patients with severe head injury (GCS ≤ 8). Lower
               GCS patients have poor outcome.
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