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    Abstract
Aim and Objective: This study aims to evaluate the outcome of the patients operated for acute extradural hematoma (EDH). Patients and Methods: Sixty consecutive cases of acute EDH were treated at medical college hospital to assess the outcome of the patients based on their Glasgow Coma Scale (GCS), radiological assessment, and pupil size. The patients were monitored of their GCS, pupillary size, and vitals. The Glasgow outcome scale was used to evaluate patient outcome at the discharge from the hospital and after 3 months. Observation and Results: Sixty patients constituting 56 males and 4 females were the part of the study. The mean age of the patients was 23.21 years (range: 2–47 years). On an average, the patients were operated around 9.91 h after the trauma (ranging 2–24 h). Out of sixty patients, 25, 17, and 18 patients had GCS of mild, moderate, and severe groups. Prompt surgery with better care obtained us with mortality 1.6%, morbidity 21.7%, and complete recovery in 83% patients. Conclusion: We may conclude in our study that presurgical clinical findings such as sensorium of patient and pupillary status were an important indicator for surgical outcome. In most of the cases, the outcome was favorable with progressive recovery.
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    Introduction


    A road traffic accident with injury to the brain is more common in the underdeveloped and developing countries than the developed countries, where the high-velocity injuries with polytrauma are one of the leading causes with high mortality. The most common brain injuries are the concussions, contusions, acute subdural hematomas, and the extradural hematomas (EDHs).


    EDH occurs as a result of bleeding between the inner table of the skull and the outer layer of the dura mater. It constitutes 1%–3%[bookmark: ft1][1],[bookmark: ft2][2] of all head injured patients.


    EDH is a neurosurgical emergency if treated early can save the life and can have low morbidity. Its immediate threat to life was reported as early as the eighteenth century.[bookmark: ft3][3],[bookmark: ft4][4] The outcome of treatment was so poor at that time that Callender[bookmark: ft5][5] wrote that all treatments of epidural hemorrhage were so hopeless that he advised against futile trephination of the skull. However, from the experience of Gross[bookmark: ft6][6] during the battle of Shiloh, he advised immediate evacuation of EDH by trephination. With current application of the medical services, transportation, better ICU care, and availability of the neurosurgeon at the nearest hospitals, the outcome of head injured patients requiring surgical intervention has improved.[bookmark: ft7][7] We at our institution tried to evaluate the outcome of the patients with EDHs by providing them the earliest treatment.


    Sixty consecutive EDHs were treated at medical college hospital to assess the outcome of the patients based on their Glasgow Coma Scale (GCS),[bookmark: ft8][8] radiological assessment, and pupillary size. The initial assessment was conducted in the emergency department at the time of arrival; others injuries were ruled out. The abdominal and long bone injuries patients were too included in the study, and assessed upon GCS. Cases with large contusions and with acute SDH were excluded from the study. The patients were monitored of their GCS,[bookmark: ft9][9] pupillary size, and vitals.


    The GCS is based on patient's response to verbal order or painful stimulus on 3 variables: eye opening (E), verbal (V), and motor (M) responses [Table - 1].
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        	Table 1: Glasgow coma scale
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    In accordance to the GCS, grading of the patients was done: mild injury (GCS: 13–15), moderate injury (GCS: 9–12), and severe injury (GCS ≤8) [Table - 2]. The GCS has some limitations, and that is why pediatric scoring GCS system is included for the children.
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        	Table 2: Glasgow outcome score
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    Patients and Methods


    Sixty consecutive cases of acute EDH were treated at our medical college hospital to assess the outcome of the patients based on their Glasgow come scale, radiological assessment, and pupillary size. The initial assessment was conducted by resident and the neurosurgeon in the emergency room at the time of arrival, and other associated injuries were ruled out. The abdominal injury or the long bony injuries were included in the study; treatments of those were done in association with respective general surgery and the orthopedic departments. Cases of acute EDH with acute subdural hematomas were excluded from the present study. The patients were monitored of their GCS, pupil size, blood pressure, pulse, and other important vitals. The patients were classified as mild (GCS: 13–15), moderate (GCS: 9–12), and severe (GCS ≤8), based on the GCS score at the time of admission to the emergency. Any further neurological deterioration was also taken into consideration. The patients were further divided into noncomatosed (GCS: 9–15) and comatosed (GCS ≤8) groups. The Glasgow outcome scale (GOS) was used to evaluate patient's outcome at the time discharge from the hospital and after a period of 3 months at follow-up. The Chi-square tests were used for statistical analysis, and P < 0.05 with 95% confident interval was considered as statistically significant.


    Results


    Sociodemographic data


    Sixty patients constituting 56 males and 4 females were the part of this study. The mean age of the patients was 23.21 years (range: 2–47 years) [Table - 3]. Ndoumbe, et al.[bookmark: ft10][10] in their series reported mean age of 29.56 years and 63.04% of patients were between 21 and 30 years with predominant males (94%), and accident was the cause in 70% whereas our series had 90% road traffic accidental injury.
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        	Table 3: The age and number of the patients
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    Twenty-five 25 patients of traumatic brain injury (TBI) with GCS of 13–15 [mild] had good recovery with GOS of 5. Furthermore, seventeen patients of TBI with GCS of 9–12 [moderate] had shown good recovery with GOS of 5. Although five patients with GOS of 4 had moderate disability, they were independent; their GCS at the time of admission is 2 patients with GCS of 3 and one patient each of GCS 5, 6, and 9 respectively [Table - 4]. Five patients were severely disabled and were dependent.
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        	Table 4: Grouping of the patients according to the, mild, moderate, and severe
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    Radiologically 3 patients had uncal herniation with GCS of 4, 7, and 8. Two patients had subfalcine herniation with GCS of 4 each. Two of the patients had GCS of 3 with fixed dilated pupils, one had subfalcine herniation with midline shift of 16 mm and the other had midline shift of 15 mm. The patient with 16 mm herniation was operated within 5 h of the admission and had good recovery. The other patient who had 15 mm midline shift was operated after 8 h and was only one patient who died. The average time duration between trauma and the surgery in our series was 9.91 h (range: 2–24 h); the delay in the surgery was attributed to the delay in the arrival and investigations. Whereas Ndoumbe et al.[bookmark: ft10][10] operated with the mean time of 78 h. Babu et al.[bookmark: ft11][11] have reported similar results.


    Temporoparietal location was the most frequent in our series whereas Babu et al.[bookmark: ft11][11] in their series reported temporal site in 43% followed by frontal in 30% and posterior fossa in just 2% cases. The outcome of the patients in our series was better than other groups.[bookmark: ft12][12]


    Timely surgery in the patients creates a significant differences in the outcome of the patients. In a study carried by Rivas et al.,[bookmark: ft13][13] significant differences were seen. Nnadi et al.[bookmark: ft14][14] similarly showed favorable functional outcome with 83.72% recovery and the mortality of 13.95%. Rehman et al.[bookmark: ft1][1] in their study found favorable outcome in 83.33% and mortality of 10%. These are almost similar to our results [Table - 5]. Many authors reported mortality between 10% and 20%.[bookmark: ft15][15],[bookmark: ft16][16],[bookmark: ft17][17],[bookmark: ft18][18]
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        	Table 5: Outcome of the extradural hematoma patients with respect to glasgow coma scale
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    Radiological evaluation


    In our study, all patients who were operated had supratentorial EDH with mass effect and midline shift (100%), uncal herniation in 8/60 (13.3%) patients, and 12/60 (20%) patients had subfalcine herniation [Table - 6]. [Figure - 1], [Figure - 2], [Figure - 3], [Figure - 4], [Figure - 5], [Figure - 6], [Figure - 7] shows acute and hyperacute EDH.
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        	Table 6: The herniation of brain in the noncontrast computed tomography head
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        	Figure 1: Acute bifrontal extradural hematoma
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        	Figure 2: Acute right temporal extradural hematoma with midline shift and uncal herniation
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        	Figure 3: Acute right frontotemporal extradural hematoma
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        	Figure 4: Acute left parieto-occipital extradural hematoma with midline shift
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        	Figure 5: Hyperacute left frontal extradural hematoma with subfalcine herniation
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        	Figure 6: Large left parietal acute extradural hematoma
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        	Figure 7: Noncontrast computed tomography of the patient showing acute extradural hematoma with midline shift
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    Five of the patients had midline shift of 16–20 mm and 47 patients had shift ranging from 1 to 10 mm evident in the [Table - 7]. One of the important criteria that the GCS had missed in the evaluation of the patient's outcome or the prognosis is the pupil size. 18 patients with pupillary asymmetry belonged to comatosed group [Table - 8].
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        	Table 7: The radiological shift in terms of millimeters
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        	Table 8: The pupillary abnormality in relation to glasgow coma scale of patients
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    Sheikh et al.[bookmark: ft19][19] reported mortality of 3%. They observed a difference in pupil size in 20 (50%) patients. In our study, we had 42 (58.33%) patients with pupillary changes and all those patients had GCS ranging from 3 to 12 whereas patients with GCS of 13–15 had 0% pupillary changes. Prompt surgery with better care obtained us with mortality of 1.6% only and morbidity of 21.7%; similar results were shown by Ayub et al.[bookmark: ft20][20] and O'Sullivan et al.[bookmark: ft21][21] who have shown < 10% mortality.


    Discussion


    Preoperative state of the patient is one of the most crucial factors for the outcome. All the patients operated in our series were operated as soon as reached hospital after required urgent investigations. Only the patients having GCS of 14/15 and 15/15 with no neurodeficit was delayed. Khan et al.[bookmark: ft22][22] in their study revealed favorable outcome with 79.2% and a mortality of 12.5% and pointed that the final outcome was significantly related to GCS before surgery. Whereas from our study [Table - 9], we evaluated that outcome of the patient is multifactorial and depends on preoperative GCS, pupillary abnormalities, time lapse between trauma and operative procedure, age, clot size, mass effect, herniation, mechanism of the injury, associated disease (e.g., hypertension and diabetes mellitus) and patients on anticoagulants and antiplatelet. Promptness in the referral and diagnosis remained the main weapon for the excellent outcome all the patients of the EDH; 78.3% of the patients had good recovery with no neurological deficit. Nearly, 6% of the patient had moderate disability, 8.3% had severe disability but still manages to walk with support, one patient each, i.e., 1.6% remained in permanent vegetative state, and 1 patient was unfortunate who succumbed to injuries.
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        	Table 9: Details of the patients
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    Conclusion


    We may conclude in our study that presurgery clinical status and the rapidity of transfer to the territory center are the hallmarks for the outcome of the patients with EDH evacuation outcome. In most of the cases, the outcome was favorable with progressive recovery.
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  Figure 1: Acute bifrontal extradural hematoma
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  Figure 2: Acute right temporal extradural hematoma with midline shift and uncal herniation
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  Figure 3: Acute right frontotemporal extradural hematoma
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  Figure 4: Acute left parieto-occipital extradural hematoma with midline shift
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  Figure 5: Hyperacute left frontal extradural hematoma with subfalcine herniation
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  Figure 6: Large left parietal acute extradural hematoma
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  Figure 7: Noncontrast computed tomography of the patient showing acute extradural hematoma with midline shift
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  Table 1: Glasgow coma scale
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  Table 2: Glasgow outcome score
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  Table 3: The age and number of the patients
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  Table 4: Grouping of the patients according to the, mild, moderate, and severe
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  Table 5: Outcome of the extradural hematoma patients with respect to glasgow coma scale
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  Table 6: The herniation of brain in the noncontrast computed tomography head
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  Table 7: The radiological shift in terms of millimeters
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  Table 8: The pupillary abnormality in relation to glasgow coma scale of patients
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  Table 9: Details of the patients
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