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INTRODUCTION:
Trauma fulfills the disease classification criteria for a global pandemic, this being a recurrent and significant cause of morbidity and mortality over time and across continents despite efforts to control its impact. Globally about 5.8 million people die every year as a result of injury. [1]
The most common cause of death from trauma worldwide is traffic accidents and more than 90 percent of the deaths occur in low and middle income countries. According to WHO 1.3 million people are killed in roads annually and another 50 million are injured. Traffic related deaths are predicted to rise by 66 percent over 20 years, with an increase in 92 percent is expected in china and 147 percent in India. The United Nations have declared 2011-2020 as the decade of action for road safety, with focus on road safety around the world. [1]
Traumatic brain injury (TBI) is one of the most devastating types of injury. It affects all ages; however majority of road traffic injuries (RTI) occurs in young adults of productive age group. As per report by the ministry of road transport, Government of India (2007) 1.4 lakhs road accident happened in 2007 with 40,612 people killed and 1.5 lakhs people injured. [1] Hence, India is leading the world in fatalities due to road accidents. TBI is also associated with significant socioeconomic losses in India as well as in other developing countries. [1,2, 3]
Due to rapid surge in urbanization, motorization and economical liberation, many Asian countries have an increased risk for TBI. Similarly in many low and middle income countries (LMIC), non-communicable disease including injuries is becoming a leading cause of mortality and morbidity. LMIC face a higher preponderance of risk factors for TBI yet often do not have the efficient health care capacity to deal with the associated health outcomes. The significant disabilities associated with TBI also places a considerable burden on health care system in these countries, therefore knowledge of the epidemiological profile of TBI and development of preventive measures to alleviate this burden are vital, particularly in the limited resources setting.[4]
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Fiqure 1: World Health Organization. Injuries and violence: the fact, showing Injury deaths compared to other leading causes of mortality [1]
Data collection registries are weak in India and other developing countries, whereas a large European trauma registry has been employed to enable description of demography, mechanism/pattern of injury and mortality from polytrauma. The aim of the study was to have a more detailed descriptive overview of the TBI cases in a high volume centre like GMCH based on a developing country with almost a nonexistent trauma registry system.

AIM OF THE STUDY:
This study aimed to have a more detailed and descriptive overview of the Traumatic Brain Injury cases, in a high volume centre like GMCH based on a developing country model with an almost nonexistent trauma registry system.

OBJECTIVE OF THE STUDY:
1) To Gain an insight on the Epidemiology of Traumatic Brain Injury.
2) Study how factors like the following influence the outcome of TBI
a) Age
b) Socio Economic Status
c) Mode of injury
d) Time Taken to reach Tertiary Care
e) Intake of alcohol.
f) GCS at time of admission


METHODS AND MATERIALS
This prospective observational study was undertaken in 1000 patients admitted in the Department of General Surgery with traumatic brain injury in Gauhati Medical College and Hospital. The study included patients of trauma with clinical/radiological evidence of head injury alone or in association with other injuries during a period of 1 year from October 2017 to October 2018.
INCLUSION CRITERIA:  Cases included trauma patients with clinical and or                               radiological evidence of head injury.
EXCLUSION CRITERIA: 1)Head injuries associated with other major organ injury.			                     2) Patients who failed to follow up. 
A data capture form was filled for each of the patient, which included all the details about the case like patient profile, pre hospital care, and type of injury, CT scan findings, clinical examination, neurological findings and management details. TBI severity was scored according to GCS. GCS was used for age-group more than 5 years and Pediatric Coma Scale (by Simpson and Reilly) was used for pediatric age group less than 5 years cases. Based on GCS, TBI cases were graded as mild (13-15), moderate (9-12) and severe (<8). 
At the end of the study all the data were analyzed/interpreted to derive all the important variables and their effect on the final outcome of the head injury cases in our hospital. These variables were presented by the descriptive statistical methods e.g. pie and in proportions. GCS scores were analyzed with GOS. Clinical status and outcome was also assessed. Outcome was measured by GOS scoring and comparison of the Good outcome (GOS-4 and 5) were compared with the GOS-1 (Dead) cases.

 









RESULTS:
Fiqure 1: Gender and age distribution
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Table 1: Settlement
	Settlement
	Count

	RURAL
	891

	URBAN
	109

	Grand Total
	1000









Table 2: Per Capita Income
	PER CAPITA INCOME
	

	LOWER CLASS
	476

	LOWER MIDDLE CLASS
	233

	MIDDLE CLASS
	291

	Grand Total
	1000



Table 3: Mode of Injury
	MODE OF INJURY
	

	ANIMAL ATTACK
	23

	ELECTRIC SHOCK
	13

	FALL FROM HEIGHT
	72

	FALL OF HEAVY OBJECT
	28

	PHYSICAL ASSAULT
	99

	ROAD TRAFFIC ACCIDENT
	712

	SELF FALL
	53

	Grand Total
	1000









Table 4: Vehicle Used
	Row Labels
	Count of IF RTA THEN VEHICLE USED

	2 WHEELER
	593

	4 WHEELER
	119

	NA
	288

	Grand Total
	1000




Table 5: First Aid by Doctor or Paramedic
	
	FIRST AID BY DOCTOR OR PARAMEDIC

	DOCTOR
	308

	PARAMEDIC
	692

	Grand Total
	1000




Fiqure 3: Time taken to reach tertiary care facility



Table 6: Clinical manifestations on presentations

	
	Loss of consiousness

	ABSENT
	176

	PRESENT
	824

	Grand Total
	1000



	
	Count of VOMITTING

	ABSENT
	594

	PRESENT
	406

	Grand Total
	1000






	
	ENT BLEED

	ABSENT
	493

	PRESENT
	507

	Grand Total
	1000


The event following the injury included episodes of LOC in 56.6% and (p value <0.0001),
ENT bleeds in 50.5% (p Value 0.0177)

Table 7: Resuscitation required on presentation
	
	RESUSCITATION AT PRESENTATION

	NOT REQUIRED
	638

	REQUIRED
	362

	Grand Total
	1000



Table 8: Associated Injuries with TBI
	
	ASSOCIATED INJURIES IF ANY

	FRACTURES OF ANY KIND
	473

	SOFT TISSUE INJURIES
	527

	Grand Total
	1000








Fiqure 4: First aid administration and outcome

First aid was provided by trained persons (doctors/paramedics) in 77.4% cases and in 22.6% first aid was provided by general public with no formal training. P Value <0.0001 

Figure 5: Time to reach tertiary facility and outcome

Outcome was significantly improved when patients reached tertiary care within 6 hours of injury. 21.7% cases reached after 24 hours of injury. (P value <0.0001) 

Table 9: Type of Head Injury
	
	TYPE OF HEAD INJURY 

	EDH
	290

	HEMORRHAGIC CONTUSIONS
	583

	SDH
	127

	Grand Total
	1000


Figure 6: Age group and outcome

Age of the patient correlated well with the outcome. Younger the age of patient, better is the recovery. 

Table 10: Operative procedures needed
	
	OPERATIVE PROCEDURE NEEDED IF ANY

	NO
	742

	YES
	258

	Grand Total
	1000












	



Figure 7: Socio economic status and outcome

Most of the patients were from low socio-economic strata (47.1%) (p-Value 0.0003). Modified BG Prasad scale using Per Capita Monthly income was used to determine Socio Economic Class

Table 11: Final outcome
	FINAL OUTCOME
	

	DEATH
	152

	DISCHARGED
	402

	LAMA
	70

	REFERRED TO ORTHOPEDICS
	376

	Grand Total
	1000









Figure 8: Alcohol or other psychoactive substance intake and outcome

43.2% of the cases of TBI had consumed alcohol or other psychoactive substances before sustaining the injury (P value = 0.0015). 


Table 12: Glasgow outcome scale
	GLASGOW OUTCOME SCALE
	

	1
	152

	3
	194

	4
	399

	5
	255

	Grand Total
	1000






Figure 9: Glasgow outcome scale on presentation and outcome

On the basis of GCS , cases were classified as mild, moderate and severe, each with  34.6%, 55.5%, and 9.9% cases respectively  (P value <0.0001). Among the severe grade, 60.2% of the cases died.

Figure 10: Management of TBI








Figure 11: Management protocol and outcome


In present study, overall 74.1% cases were managed conservatively and rest 25.9% cases underwent surgical intervention (p Value = 0.0246) 

DISCUSSION:

In our study the male to female ratio was 2.91:1. Similar observation of male predominance was noted by many other authors also like Mamelak AN, Pitts LH, Damron S in their study ‘Predicting survival from head trauma 24 hours after injury: a practical method with therapeutic implications.’ [5]
Similar observation of male predominance was noted by many other authors also. The probable reason may be that the male population move out of their home more frequently for work. No correlation of gender with treatment outcome is noted in the present study (P value > 0.6067). Our observation corresponds with those made by other studies. The reason is that the mobility of male population is higher than their female counter part and they are exposed to more accidental risk factors at various places. [5,6]

As per analysis sex distribution did not have any specific impact on outcome of TBI patients but it is important to note that majority of TBI affected population were male (746) as also with other studies by Klauber MR, Marshall LF and Kraus JF. [7,8]
The age of patients varied from 2 to 85 years. The majority (23.9%) cases were of the age group 22-31 years; with an average age of 33.5 years. this is in accordance with the findings of P K Verma and K N Tiwari in their paper ‘Epidemiology of Road Traffic Injuries in Delhi: Result of a survey’ [9] 
In stark contrast highest incidence of TBI has been reported in the age group of 2-10 years by MA Kirmani et al in their study on the spectrum of Head Injury in the Valley of Kashmir. [10]  In a study from central India reported mean age of TBI cases were 32-64 years.[11]

 TBI continues to be a nightmare for both the public as well as for the neurosurgeons due to associated high morbidity and mortality. It is also associated with significant socioeconomic losses in developing countries including India. Predominant mode of TBI was Road Traffic Accidents (71.7%) and only 9.5% cases of physical assault resulted in TBI. This is in accordance with three studies which have concluded road traffic accidents as the primary c cause of TBI. [7,8]

First aid was provided by trained persons (doctors/paramedics) in 77.4% cases and in 22.6% first aid was provided by general public with no formal training. P Value <0.0001 which denotes that outcome is grim when first aid is not provided by trained individual. 77.4% of patients received care by a trained provider. Only 6.67% cases reached hospital within 3 hours of injury. Pre-hospital care is very necessary for the stabilization of trauma cases in term of adequate airway protection, prevention of excess blood loss and subsequent trauma during transportation to proper hospital setup for definitive care. Mock et al., (2003) concluded in their study that good outcome is seen, if a victim of trauma receives proper life saving care within a few minutes of injury. [12]

Ninety two percent cases were of poor and lower middle class (P value > 0.05). Though it does not show any impact on outcome but it is clear that they are not able to afford safe housing and transportation which make them more prone to various types of injury including TBI. Gabela B, et al., used a state surveillance system to identify cases of TBI. The study showed higher rates of severe TBI in rural as compared to urban areas. In our study predominant (78%) cases were from the urban areas and rest 22% cases were from rural background. Densely populated urban areas out number TBI cases compared with rural background due to better facilities for basic amenities like jobs, educational institutes and better residential facilities etc. Urban population has higher mobility hence increased risk for RTI and other work related injuries. People who live in substandard living conditions in slums and unauthorized/illegal housing, lacking safety features which put pediatric population at risk of fall related TBI. We received 14% cases from outside Delhi region, mostly from rural areas. Development of trauma services is a challenge in rural areas. The number and distribution of these facilities are not proportionate to the injured patient.[13,14]

Timely arrival in hospital helps in providing prompt management and good outcome. 43.23% cases of TBI had consumed alcohol before sustaining the injury (P value > 0.0015) as it hampers patient's reflex while on road making them prone to accidents. Alcohol related injuries have increased recently due to lack of implication of safety rules and very low prosecution rates of such cases.
Based on analysis of intention behind injury only 9.49% cases were assault cases and 71.72% were accidental injuries. Every injury due to assault remains under reported in our setup due to legal hurdles. Most studies noted that most common cause of injury was motor vehicular accidents followed by fall from height (16.46%) and assault cases. It stresses the need of preventive aspect to be dealt properly by the parents/family members whereas in adult falls are more commonly noted in association with alcohol consumption [8, 11].
Major factors responsible for these accidents were poor maintenance of roads, poor lighting, mixed traffic population and dense vehicle population. 
In 1978 it was suggested that the GCS be used to assess the seriousness of head injury. A total GCS score of 8 or less for 6 hours be used to set the boundaries of patient study groups and that the GCS be used as the initial end point at a specified time from injury for measuring morbidity and mortality [20]. In the present study good outcome was noted in 84.25% mild, 80.14% moderate and 39.79% cases of severe grades of TBI. Therefore it becomes clear that there is a progressive decrease in good outcome as severity of TBI increases based on GCS.
On CT scan, Hemorrhagic Contusion was noted in 58.79%, Subdural Hematoma (SDH) was noted in 12.63% cases and Extra Dural Hemorrhage in 28.59% of the patients with TBI. For any hospital with neurosurgeons, CT scan is an important diagnostic tool in planning the management, which dramatically improves outcome of head injury patients.
In present study, overall 74.04% cases were managed conservatively and rest 25.96% cases were managed surgically. The decision to operate depends on various factors mainly the patient's neurological status, imaging findings and extent of extra cranial injury. About one third of patients who sustain severe head injuries are candidates for craniotomy. Hence majority of patients are managed by conservative means, usually directed at reducing intra cranial pressure. Bhole Anil M et al. in their study managed 81% cases conservatively and only 19% cases required surgical intervention mainly for significant intracranial hematomas and compound fractures. [11]
In the present study, after surgery, 24.22% cases had good outcome. Out of all 257 (25.96%) operated cases life of 71 (31.98%) cases could not be saved. Bhole Anil M et al based on GOS at 6 months reported improved outcome in 87% cases and mortality was mainly from severe head injuries. However severe brain injury is major predictor of unfavorable outcome in patient with multiple injuries. [11]
In our study majority of cases 768 (76.8%) showed good outcome (GOS-4&5), 10 cases (1%) cases had bad outcome (GOS-2&3) and 222 (22.2%) cases expired (GOS-I).
As per duration of hospital stay we found that 45.95% deaths were reported between 2-7 days. So first 48 hours are very crucial for TBI cases and majority of severe TBI cases die during this period. Later due to various complications next significant period is 1 week. On logistic regression analysis for various factors with dependent outcome only one factor that is radiological injury to other body parts was significant. This indicates that other factors affect the outcome in a combined way rather than individually.


CONCLUSION.
Predicting outcome in patients of severe TBI is a challenging task and generates abundant controversy. Apart from clinical parameters at the time of admission, it requires frequent revisits and clinical re-assessment to know about the early deterioration and prompt action with multimodality approach.
Prevention of TBI is possible through environmental improvements and legislative changes. TBI is a significant public health problem worldwide and requires appropriate attention from researchers and policy makers regionally through the development of ongoing surveillance programs and the implementation of effective evidence-based interventions.
TBI in children and adolescents is a problem of enormous magnitude and because of improving survival rate; these people later face physical disabilities as well as neurobehavioral problems.
In India injury patterns/modes are different from the developed nations. We are in a fast transient phase of development with a wide gap between large poor population and rich people. The present health infrastructure is not able to meet the demand of common people, further aggravated with the ever expanding slum population in urban areas. Prevention of Prevention and care of injury is a multidisciplinary area and requires inter-sectoral coordination for planning.
Prompt treatment of head injuries involves immediate GCS, radiological evaluation, surgical intervention and intensive care in all appropriate cases, as the first few minutes are crucial for the final outcome. Surgeons should follow the general management plan — Resuscitation, Review and then Repair. The Advanced Trauma Life Support (ATLS) guidelines should be adhered to, while treating all cases of suspected head injury.
By improving our system with better reporting and documentation of cases, we will be able to make a better plan to decrease the incidence of TBI and their timely appropriate multimodality approaches to achieve better outcome of these cases within our limited resources.

BIBLIOGRAPHY:
1. Samabasivan M. Epidemiology of Neurotrauma. Neurology and Prevention. Neurol India (Supl) 1991;43:9–15.
2. Ramamurthi B. Road accidents, Epidemiology and Prevention. Neurol India (Supl) 1991;43:9–15.
3. Geneva: World Health Organization. (2002) Projections of Mortality and Burden of Disease to 2030: Death by Income group. 12/01/06.
4. Gururaj G. Epidemiology of traumatic brain injuries: Indian scenario. Neurol Res. 2002;24:24–8.[PubMed]
5.Mamelak AN, Pitts LH, Damron S. Predicting survival from head trauma 24 hours after injury: A practical method with therapeutic implications. J Trauma. 1996;41:91–9. [PubMed]
6. Bernat JL, Schwartz GR. Brain death and organ retrieval. Resuscitation Part-I. 1998:88–9.
7. Klauber MR, Marshall LF, Barrett CE, Bowers SA. Epidemiology of head injury prospective study of an entire community; San Diego County. Am J Epidemiol. 1981;9:236. [PubMed]
8. Kraus JF, Block MA, Hessol L, et al. The incidence of acute brain injury and serious impairment in defined population. Am J Public Health. 1986;76:773.
9. Verma PK, Tewari KN. Epidemiology of Road Traffic Injuries in Delhi: Result of a survey: Regional health forum. WHO South-East Asia Region. 2004;8:1–10.
10. Kirmani MA, Sexena RK, Wani MA. The spectrum of Head Injury in the Valley of Kashmir as seen at Sher-i-Kashmir Institute of Medical Sciences, Srinagar, Kashmir. This is submitted for M.S. (General Surgery) 1986
11. Bhole AM, Potode R, Agarwal A, Joharapurkar SR. Demographic profile, clinical presentation, management options in cranio-cerebral trauma: An experience of a rural hospital in central India. Pak J Med Sci. 2007;23:724–7.
12. Mock C. Improving pre-hospital trauma care in rural areas of low-income countries. J Trauma. 2003;54:1197–8. [PubMed]
13. Gabella B, Hoffman RE, Marine WW. Wagner DK, Dandson SJ, Dronen S, editors. Head injury, in Year Book of Emergency Medicine. Year Book of Emergency Medicine. 1999:9–11.
14. Young T, Torner JC, Sihler KC, Hansen AR, Peek-Asa C, Zwerling C. Factors associated with mode of transport to acute care hospitals in rural communities. J Emerg Med. 2003;24:189–98. [PubMed]



Fiqure 2: Place of Injury
Total	BAKSA	BARPETA	BONGAIGAON	DARRANG	DHEMAJI	DHUBRI	DIMA HASAO	GOALPARA	GOLAGHAT	JORHAT	KAMRUP	KARBI ANGLONG	KOKRAJHAR	LAKHIMPUR	MORIGAON	NAGAON	NALBARI	SONITPUR	TINSUKIA	UDALGURI	45	71	37	39	5	59	28	21	10	36	290	12	6	24	63	121	47	41	6	39	TIME TAKEN TO REACH TERTIARY CARE	<	3 HOURS	3-6 HOURS	6-12 HOURS	12-24 HOURS	>	24 HOURS	66	199	235	275	215	
DEAD	DOCTOR	PARAMEDICS	UNTRAINED PERSONNEL	8	65	149	ALIVE	DOCTOR	PARAMEDICS	UNTRAINED PERSONNEL	313	380	75	POOR OUTCOME	<	3 HOURS	3-6 HOURS	6-12 HOURS	12-24 HOURS	>	24 HOURS	2	5	34	114	67	GOOD OUTCOME	<	3 HOURS	3-6 HOURS	6-12 HOURS	12-24 HOURS	>	24 HOURS	64	194	201	161	148	DEAD	2-11	12-21	22-31	32-41	42-51	52-61	62-71	72-81	82-91	18	41	45	45	30	28	12	1	2	GOOD	2-11	12-21	22-31	32-41	42-51	52-61	62-71	72-81	82-91	50	142	192	174	99	55	37	14	5	2-11	12-21	22-31	32-41	42-51	52-61	62-71	72-81	82-91	DEAD	LOWER CLASS	LOWER MIDDLE	MIDDLE	128	44	50	GOOD	LOWER CLASS	LOWER MIDDLE	MIDDLE	338	189	241	DEAD	
PRESENT	ABSENT	117	105	ALIVE	
PRESENT	ABSENT	311	457	

DEAD	MILD 13-15	MODERATE 9-12	SEVERE 	<	8	54	109	59	ALIVE	MILD 13-15	MODERATE 9-12	SEVERE 	<	8	289	440	39	
MANAGEMENT	CONSERVATIVE	OPERATIVE	733	257	
DEAD	CONSERVATIVE	OPERATIVE	151	71	ALIVE	CONSERVATIVE	OPERATIVE	582	186	
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AGE DISTRIBUTION

•

In our study, 74.6%  patients were males and 25.4% females. 

•

The age of patients varied from 2 to 85 years. The majority (23.9%) cases were of the age group 22-31 years ; with an average 

age of 33.5 years. 
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