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ABSTRACT  

Background: Traumatic brain injury (TBI) is a critical public health and socioeconomic problem throughout the 

world, making epidemiological monitoring of incidence, prevalence and outcome of TBI necessary. In addition, 

TBI in elderly patients is a neglected global disease burden. The main cause is fall, followed by motor vehicle 

accidents. Severe trauma in elderly population imposes a significant health care burden and is associated with 

substantial morbidity and mortality.  

Objective: To determine the pattern and outcome of traumatic brain injury in geriatric population in order to 

improve the management of geriatric trauma patients at Emergency Hospital Mansoura University. 

Patients and methods: This was a prospective observational clinical study, which was conducted on 206 elderly 

trauma patients presented and admitted to Emergency Hospital Mansoura University (a level one trauma center with 

about 250,000 visit and 25,000 trauma cases per year) over a year from December 2019 to December 2020. 

Results: Polytrauma was the commonest type with only 35% of the studied cases were isolated head injury. Most 

cases had multiple lesions (63.6%) with only 36.4% of which had single lesion. The majority of cases had no 

associated injuries, with few cases had scalp injury (16.5%) and free abdominal fluid of various degrees (27%). The 

average period of hospital stay was 10.42 ± 3.110, while the average period of ICU stay was 7.75 ± 4.538. The 

average GOS among the studied cases was 4.83 ± 2.965 and the majority of which (359%) died (grade 5). 

Conclusion: The current study demonstrated that, TBI in elderly cases is a life threatening condition with a high 

mortality rate in which falling from height (FFH) was the predominant mode. 

Keywords: Emergency Hospital, Geriatric Population, Traumatic Brain Injury. 

  

INTRODUCTION 

Traumatic brain injury (TBI) is defined as an 

alteration in brain function caused by an external force. 

TBI can result in physical, cognitive, emotional and 

behavioral symptoms and outcome can range from 

complete recovery to permanent disability or death (1). 

The World Health Organization (WHO) forecasts that 

by 2030, TBI will become a leading cause of morbidity 

and mortality worldwide and presents a major 

worldwide social, health and economic problem. It is 

estimated that 10 million people are affected annually 

by TBI (2). 

Injury mechanisms, patient characteristics, 

and biological sequelae of TBI among elderly (older 

than 65 years old) are distinct from those of younger 

individuals (younger than 24 years old) and require a 

unique approach to clinical management and research 
(3). Often neglected, elderly TBI patients are going to 

be an increasing burden to the society with the 

worldwide aging population (4). Several unique 

physiologic and clinical factors make the elderly more 

prone to a TBI with greater disability including greater 

frailty, chronic health conditions, polypharmacy and 

poor strength and balance (5). 

Following a TBI, damage occurs in two 

phases, primary and secondary. Primary injury refers 

to the initial insult to the brain resulting in immediate 

cellular perturbation or death. This results in 

neurological deficits dependent upon the type of injury  

 

and specific location within the brain as well as 

vascular damage which results in immediate 

hemorrhage (6). Secondary injury is a consequence of 

primary injury and includes changes in the 

microenvironment, altered cellular metabolism, 

diminished vascular response, hypoxia, edema, and 

inflammation. In the context of a geriatric patient, 

these mechanisms may be enhanced due to the normal 

physiologic changes that occur with increased age (7). 

Unsurprisingly, older adults with TBI 

experience higher morbidity and mortality. They show 

slower recovery trajectories and have on average 

worse functional, cognitive and psychosocial 

outcomes than do younger patients. Elderly TBI 

patients also bear higher cost during hospital stay in 

cost-analysis models due to the complexity of 

managing TBI in the elderly in the setting of multiple 

underlying chronic health conditions (8). 

The aim of this study was to determine the 

pattern and outcome of traumatic brain injury in 

geriatric population in order to improve the 

management of geriatric trauma patients at Emergency 

Hospital Mansoura University. 

 

PATIENTS AND METHODS 

This was a prospective observational clinical 

study which was conducted on 206 elderly trauma 

patients presented and admitted to Emergency 
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Hospital Mansoura University (a level one trauma 

center with about 250,000 visit and 25,000 trauma 

cases per year) over a year from December 2019 to 

December 2020.  

Inclusion criteria: Age group above 65 years old, 

both genders, isolated and polytraumatized patients 

with TBI, and blunt or penetrating TBI.  

Exclusion criteria: Age group less than 65 years old, 

patients who were dead on arrival, patients who refuse 

to participate in the study, and patient who leave 

hospital against medical advice. 

 

Methods:  

The primary survey:   

-Resuscitation of the patient using ABCDE 

approach:  

 Airway maintenance and cervical spine 

immobilization.  

 Breathing and ventilation.  

 Circulation and control of hemorrhage.  

 Disability: neurological status and Glasgow coma 

scale (GCS).  

 Exposure / environmental control.  

 

The secondary survey:  
I)  Full history taking: including age, gender, 

mode and time of trauma, time of arrival and 

resuscitation.  

 

II) AMPLE history:  
A = Allergies.  

M = Medication currently used.  

P = Past illnesses / Pregnancy.  

L = Last meal.  

E = Events / Environment related to injury.  

 

III)  Clinical Examination including:  
A. Vital signs: (Blood pressure, Heart rate, 

Respiratory rate).  

B. Local examination: looking for signs of skull 

fracture and scalp examination.  

C. Neurological examination: assessment of 

conscious level (using Glasgow coma scale: 

GCS (9) and lateralization signs.  

D. Complete general examination: head-to-toe 

examination to define associated and occult 

injuries.  

 

IV) Radiological investigations:  

 FAST (Focused Assessment with Sonography 

for Trauma) using LOGIQ P5ultrasound 

machine.  

 X-ray (chest, pelvis, lumbosacral spine and 

cervical spine) using shimadzucollimator r-20c 

x–ray device.  

 Multislice CT brain by using Toshiba scanner 

Aquilion Prime TSX-303A (164-MCCTscanner) 

with reconstruction at 0.5 mm slice thickness. 

  

V) Laboratory tests:  

 Complete blood count, blood grouping and 

cross matching.  

 Coagulation profile (PT, PTT, and INR).  

 Liver functions tests (serum creatinine and 

blood urea nitrogen). 

 Kidney functions test (ALT, AST, and total 

bilirubin).  

 

VI) Outcome is estimated by:  

 Hospital mortality.  

 Hospital length of stay.  

 Intensive care unit length of stay.  

 Complications during hospital stay.  

 Functional outcome was estimated using 

Glasgow outcome scale score and Glasgow 

outcome scale score extended and the post 

traumatic scores were compared to the patient 

score before trauma (10).  

 

Ethical consideration:  

Study protocol was approved by 

Institutional Review Board (IRB) of Faculty of 

Medicine, Mansoura University. The research 

objectives were explained to the participants’ relatives 

individually and in groups. The researcher was 

available throughout the study. Informed written 

consent was obtained from each participant’s relatives 

sharing in the study. Confidentiality and personal 

privacy were respected in all levels of the study. The 

relatives were informed that the participation was 

completely voluntary. Collected data were not used for 

any other purpose.  

 

Statistical analysis 
IBM’s SPSS statistics (Statistical Package for 

the Social Sciences) for windows (version 25, 2017) 

was used for statistical analysis of the collected data. P 

(probability) value < 0.05 was considered statistically 

significant. Quantitative variables were expressed as 

mean and standard deviation, median, interquartile 

range, minimum and maximum as appropriate while 

categorical variables were expressed as frequency and 

percentage. Bivariate Correlations were assessed using 

Pearson’s or Spearman’s correlation coefficient 

depending on the nature of data.  

 

RESULTS 

The demographic characteristics and medical 

history of the studied patients are shown in table 1.  
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Table (1): Demographic characteristics and medical history in the studied sample 

All patients (n= 206) Mean + SD Median Range IQR 

Age 69.18 ± 2.590 69.00 65.00-76.00 67.00- 71.00 

Gender 
Male 35.0% (72) 

Female 65.0% (134) 

Residence 
Rural 64.1% (132) 

Urban 35.9% (74) 

DM 72.3% (149) 

HTN 66.5% (137) 

IHD 27.7% (57) 
IQR: Interquartile Range, DM: diabetes mellitus, HTN: hypertension, IHD: Ischemic heart disease 

The mode and type of trauma, CT brain results and associated injuries in the studied population are shown 

in table 2. 

 

Table (2): Mode and type of trauma, CT brain results and associated injuries in the studied sample 

  All patients (n= 206) 

Mode 

Direct head trauma 

Falling downstairs 

Falling from height 

Road traffic accident (RTA) 

4 

43 

124 

35 

1.9% 

20.9% 

60.2% 

17.0% 

Type 
Isolated head trauma 

Polytrauma 

73 

133 

35.4% 

64.6% 

CT brain 

results 

Number of lesions: 

 Single lesion 

 Multiple lesions 

Intracranial hemorrhage 

Subarachnoid hemorrhage 

Subdural hemorrhage 

Epidural hemorrhage 

Brain contusion 

Brain edema 

Skull Fracture 

Old stroke 

Brain tumor 

 

75 

131 

42 

44 

35 

39 

84 

133 

46 

4 

1 

 

36.4% 

63.6% 

20.4% 

21.4% 

17.0% 

18.9% 

40.8% 

64.6% 

22.3% 

1.9% 

0.5% 

Associated 

injuries 

Scalp injury 34 16.5% 

FAST examination 

Absent 149 72.3% 

Minimal 37 18.0% 

Mild 10 4.9% 

Moderate 7 3.4% 

Marked 3 1.5% 

Rib fracture 21 10.2% 

Upper limb fracture 39 18.9% 

Lower limb fracture 42 20.4% 

 

The GCS and the vital signs at admission and length of hospital and ICU stay are shown in table 3.  

 

Table (3): GCS, vital signs at admission and length of hospital and ICU stay (days) in the studied sample 

All patients (n= 206) Mean + SD Median Range IQR 

GCS at presentation 11.17 ± 2.296 12.00 6.00-15.00 9.00-13.00 

Heart rate 86.68 ± 11.595 87.00 64.00-156.00 78.00-94.00 

Mean arterial pressure (mm 

Hg) 
105.14 ± 10.031 105.00 80.00-137.00 99.00-112.00 

Respiratory rate 16.19 ± 3.800 16.00 6.00-28.00 14.00-18.00 

Hospital stay (Days) 10.42 ± 3.110 10.00 3.00-18.00 8.00-13.00 

ICU stay (Days) 7.75 ± 4.538 7.00 0.00-18.00 4.00-11.00 
GCS: Glasgow coma scale 

Glasgow outcome scale in the studied sample is shown in table 4.  
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Table (4): Glasgow outcome scale (GOS) in the studied sample 

All patients (n= 206) Mean + SD Median Range IQR 

GOS 4.83 ± 2.965 6.00 1-8 1-7 

Grade 

Death (5) 74 35.9% 

Lower moderate disability (4) 3 1.4% 

Upper moderate disability (3) 44 21.4% 

Lower good recovery (2) 37 18.0% 

Upper good recovery (1) 48 23.3% 

 

There were statistically significant correlations between mortality and GCS at presentation, Hospital stay 

as well as ICU stay (Table 5). 

 

Table (5): Correlation between quantitative variables and mortality in the currents study 

 Correlation coefficient p 

Age (Year) 0.025 0.723 

GCS at presentation -0.686 < 0.001 

HR 0.066 0.344 

MAP (mm Hg) 0.026 0.712 

RR 0.052 0.454 

HGB (g/dL) 0.072 0.305 

RBC (cells/mcL) -0.003 0.962 

WBC (mcL) 0.106 0.131 

PLT (mcL) -0.036 0.607 

CR (µmol/L) 0.003 0.961 

SGOT (U/L) -0.077 0.274 

SGPT (U/L) -0.083 0.236 

Na (g/L) 0.057 0.414 

K (mmol/L) 0.093 0.185 

INR -0.069 0.326 

Hospital stay (Days) 0.479 < 0.001 

ICU stay (Days) 0.770 < 0.001 

 

DISCUSSION 

In the current study, the average age of the 

studied cases was 69.18 ± 2.590 with male to female 

(M/F) ratio of 35/65. The majority of the studied cases 

were living in rural areas (64.1%) with only 35.9% of 

which were living in urban areas. In addition, most 

cases were complaining of DM (72.3%) and HTN 

(66.5%), while only 27.7% of which were complaining 

of ischemic heart disease (IHD). 

In agreement, Mosenthal et al. (11) revealed 

that, falls was the most common cause of TBI in 

elderly cases (65%) followed by road traffic accidents 

(RTA) (33%) and lastly assaults (2%). In addition, 

Utomo et al. (12) revealed that, of the 428 isolated, older 

adult TBI cases, the majority were the result of a fall 

(88%), male (55%), and aged > 74 years (76%). 

Furthermore, Peeters et al. (13) demonstrated that, fall 

and read traffic accident (RTA) were the two most 

frequent causes of TBI, with falls being reported more 

frequently than RTA. 

As regards, CT brain results, the majority of 

the studied cases demonstrated multiple lesions 

(63.6%) in which brain edema (64%) and contusions 

(40%) were considered the main presenting 

manifestations, followed by skull fractures, 

subarachnoid hemorrhage (SAH), intracranial 

hemorrhage (ICH) and lastly subdural hematomas 

(SDH) and epidural hematoma (EDH). Currently, a CT 

scan of the head is the most common diagnostic tool to 

evaluate acute TBI in the elderly. It can reveal 

traumatic intracranial injuries such as contusions, brain 

lacerations, and hemorrhage leading to the formation 

of hematoma in the extradural, subarachnoid, subdural, 

or intracerebral compartments within the head. The 

American College of Emergency Physicians 

recommends a head CT scan for any patient age 

65 years or older who presents with mild head injury 
(14, 15). 

The current study came in accordance with a 

research which was conducted by Adatia et al. (16) and 

demonstrated that, progression of cerebral contusions 

occurs in up to 75% of patients with TBI whatever the 

age and this contributes to subsequent clinical 

deterioration and requirement for surgical 

intervention. On the contrary, Ushewokunze et al. (17) 

demonstrated that, acute subdural hematoma was the 

commonest pathology for elderly TBI, which 

corresponds with a coroner’s report that subdural 

hematoma was the commonest lesion of the deceased 

elderly persons with head injuries (18). 

As regards GCS, the current study 

demonstrated that, the average GCS at admission was 
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11.17 ± 2.296. Such average came in the majority of 

the studied cases who were demonstrated that, most 

cases demonstrated mild TBI with GCS average of 13 

to 15 (19, 20). 

In terms of mortality, the percentage of 

mortality among the studied cases was demonstrated to 

be 35.9% (74 cases). When considering mortality after 

geriatric TBI, it is important to distinguish between 

short-term mortality (during initial hospitalization or 

rehabilitation) and longer-term mortality (over months 

or years after TBI). Short-term mortality post-TBI is 

high among older adults, particularly those with severe 

TBI, with several studies reporting in-hospital 

mortality rates as high as 70–80% in this population (21, 

22).  

Medical complications can arise from 

concurrent injuries, co-morbidities, frailty, previous 

trauma and drug–drug interactions. Pre-existing 

diseases which predicted greater mortality post-TBI 

have been reported to be cancer, kidney disease, liver 

disease and heart and lung disease (19, 23). 

This came in agreement with McIntyre et al. 
(19), who conducted their study on twenty-four studies 

had an overall mortality rate of 38.3% (CI 27.1–

50.9%). The odds of mortality for those over 75 years 

compared to those of 65–74 years was 1.734 (CI= 

1.311–2.292; p < 0.0001). Pooled mortality rates for 

mild (GCS 13–15), moderate (GCS 9–12) and severe 

(GCS 3–8) head injuries were 12.3% (CI = 6.1–

23.3%), 34.3% (CI = 19.5–53.0%) and 65.3% (CI = 

53.1–75.9), respectively. Odds ratios comparing 

severe to mild and moderate to mild head injuries were 

12.69 (CI = 5.29–30.45; p < 0.0001) and 5.31 (CI = 

3.41-8.29; p < 0.0001), respectively. There was no 

significant difference in the odds of death between 

severe and moderate injuries (p = 0.116). 

Similarly, Mosenthal et al. (24) revealed that 

the mortality rate after TBI in elderly cases was 30%. 

On the contrary, Prasad et al. (25) reported lower 

mortality incidence as they demonstrated that there 

were seven deaths (9.5%) following traumatic brain 

injury in the elderly in their study. The rate of poor 

outcome was 26% overall and 45% in patients age ≥75 

years. Moreover, Grossman et al. (26), displayed that, 

mortality rates following TBI in old age cases was 8% 

only, which came in disagreement with the current 

study. In addition, Røe et al. (27) conducted a 

prospective, national multicenter study including 

patients with severe TBI ≥65 years. They 

demonstrated that, seven patients, mean age 75 (SD 7) 

years, 64% men, were included. Two patients were lost 

to follow-up; 48 died within 14 days. The predicted 

versus the observed odds ratio (OR) for mortality was 

2.65. Unfavorable outcome (GOSE < 5) was observed 

at one year follow-up in 72% of patients. 

As regards the average period of hospital stay, 

it was 10.42 ± 3.110 and the average period of ICU 

stay was 7.75 ± 4.538. In accordance to some extent 

Levant et al. (28) who reported that, the average length 

of stay for inpatients with a first-listed diagnosis of 

TBI with a stay in the ICU was 7.3 days, with an 

average of 1.2 days in the ICU. The average length of 

stay for inpatients hospitalized for TBI without a stay 

in the ICU was 3.2 days. 

As regards, Glasgow outcome scale (GOS), 

the average value was 4.83 ± 2.965. In addition, the 

majority of access died (35.9%), 21.4% developed 

Upper moderate disability, while 23.3% developed 

Upper good recovery, 18% developed Lower good 

recovery and 1.4% developed Lower moderate 

disability. In accordance, Chamoun et al. (29) 

demonstrated that, at the 6-month follow-up, 13.2% of 

the entire series achieved a good functional outcome 

([GOS] score of 1 or 2). While, Kristman et al. (30) 

demonstrated that 80% of the studied cases 

demonstrated score of 4-5 and less than 20% 

demonstrated score less than 4. In addition, Corral et 

al. (31) demonstrated that, outcome (GOS and GOSE at 

6 months and 1 year) was better in the high GCS score 

at admission (6-8) group than in the low score group 

(3-5). The improvement in GOS scores between 6 

months and 1 year was greater in the high GCS score 

at admission group than in the low score group. At 6 

months, 75 patients had died and 120 survived. None 

died between the 6-12-month assessments; at 12 

months, 36% had improved GOS score.  

Generally, it is well established that, on 

average, older adults with TBI have higher mortality 
(19, 32), slower rates of functional and cognitive recovery 
(24, 33) and worse functional outcomes post-TBI 

compared to their younger counterparts (8). 

 

CONCLUSION 

The current study demonstrated that, TBI in 

elderly cases is a life threatening condition with a high 

mortality rate in which FFH was the predominant 

mode. In addition, ICU stay, hospital stay, GOS and 

GCS at presentation were considered main 

contributing factors for mortality among elderly cases. 

 

RECOMMENDATIONS 

 Rapid as well as prompt treatment in elderly cases 

with TBI is of great importance. 

 Treatment of associated injury on line with 

treatment of elderly to prevent disabilities and 

complications. 

 Further studies are needed in the future with 

further subdividing the cases into two groups 

(above 75 and below 75) to evaluate the role of 

age accurately. 

 Further studies are needed in the future with 

further emphasizing on the role of associated 

medical conditions. 

 GOS must be applied for every TBI. 

 GOS is the best score for determination and 

prediction of TBI cases. 
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