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Abstract 

Introduction: Traumatic brain injuries (TBIs) are caused by trauma to the head or body, and are a prominent issue within the 

geriatric population. Severe TBIs can result in a myriad of symptoms including headaches, problems with speech, loss of 

consciousness, coma, and potential death. 

Methods: The goal of this paper is to determine if aggressive treatment would be better suited to treat severe TBIs in the 

elderly population as compared to the standard cons. A primary literature search was conducted using PubMed, EMBASE, 

and Google Scholar, and 9 articles were chosen based on the inclusion and exclusion criteria identified. 

Results:  It was found that aggressive treatments such as depressive craniotomies are effective in treating TBIs, improving 

GCS scores and decreasing mortality rates. Despite this, aggressive treatment cannot be universally applied, as many factors 

beyond age contribute to the type of treatment that can be administered. Furthermore, when aggressive treatment could not be 

used, palliative care is useful in treating TBIs in the elderly population, but it does not contribute significantly to the decrease 

in mortality. 

Discussion: As a result, the study concludes that while aggressive treatment is often more beneficial than palliative care, the 

specific combinatorial of these treatments should be considered based on the individual needs and medical history of each 

patient 

Conclusion: This finding is essential as it contributes to the limited body of knowledge currently available for the treatment 

of TBIs in the elderly population.  
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Introduction 

Traumatic brain injuries (TBIs) result from head 

trauma and stand as one of the leading causes of disability 

and mortality worldwide. Falls, motor vehicle crashes, 

firearm-related incidents, and assaults are among the most 

common causes of TBIs. The injuries can be broadly 

categorized into penetrating TBIs, caused by objects 

piercing the skull and entering the brain tissue, and non-

penetrating TBIs, resulting from forceful impacts that cause 

the brain to move within the skull. The severity of a TBI 

can vary depending on the type and extent of the trauma 

caused. Mild TBIs result in less severe symptoms including 

headaches, nausea, fatigue, problems with speech, loss of 

balance, as well as a myriad of sensory issues such as 

blurred vision and sensitivity to light [1]. In the case of 

mild TBIs, most patients generally recover in a week up to 

three months. Contrastingly, it can take patients a few 

weeks up to a few years to fully recover from severe TBIs. 

For moderate to severe TBIs, in addition to the symptoms 

listed above, patients can suffer convulsions, seizures, clear 

fluids draining from the nose or ears, loss of consciousness, 

confusion, mood changes, and others. Untreated TBIs can 

lead to the perpetuation of the symptoms listed above, and 

in the most severe cases, patients can fall into a vegetative 

state, coma, and in the worst scenarios, brain death. [1]. 

TBIs are most prevalent in young children, young male 

adults, and individuals over the age of 55. Despite an 

extensive body of research exploring TBI epidemiology, 

symptoms, and treatment in young male adults, fewer 

studies have investigated the treatment of older TBI 

patients. However, elderly patients with severe TBI have a 

poorer prognosis than younger patients, including higher 

mortality rates. This is due to the higher probability of 

having pre-existing systemic diseases such as arthritis or 

the use of antithrombotic medications such as warfarin that 

impair treatment measures [1]. With the increasing aging 

population, there is an urgent need to develop guidelines or 

protocols for treatment decisions in elderly patients with 

moderate to severe TBIs.  

Treatment methods for severe TBIs can be broadly 

categorized into aggressive surgical treatment and 

conservative (non-surgical) treatment. Aggressive surgical 
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treatment involves invasive surgical procedures, such as 

craniotomies, endoscopic ventriculostomies, or 

ventriculoperitoneal shunt surgery. In contrast, the 

conservative treatment/palliative care (PC) performs all the 

standard practices of non-surgical medical treatment. PC 

includes monitoring of the illness, pain management, and 

emotional support. The articles screened varied in the PC 

provided, but upheld the primary pillars: symptom 

management, emotional support and spiritual care. PC also 

encourages various family discussions, allowing the patient 

to be able to discuss the different treatments. With such a 

high mortality rate in the elderly populations, physicians 

might opt for non-surgical intervention and reduce 

treatment intensity. However, this could be a self-fulfilling 

prophecy: patients could be undertreated which resulted in 

higher mortality in elderly patients with severe TBI. For 

instance, a study conducted by Wan et al. suggested that 

surgical intervention led to better clinical outcomes 

compared to conservative (non-surgical) treatment in 

elderly patients [2]. Other studies have reported worse 

outcomes [3]. To further complicate treatment decisions in 

elderly patients, older patients have a 1-year mortality of 

50% after hospital discharge. Long-term disability is also 

prevalent in this group. Functional dependency and the 

need for significant rehabilitation is burdensome for both 

patients and caregivers. Older patients might value quality 

of life over quantity, and they might opt for PC rather than 

life-prolonging treatment. Despite patients’ preferences, PC 

might not be integrated or administered in a timely manner 

for fear of undertreating the patients. As a result of these 

uncertainties and controversies, there is a high practice 

variation in the management of elderly patients with severe 

TBI. 

This review article aims to synthesize current studies to 

determine the optimal intervention in the elderly population 

with severe TBI. In this work, the treatment outcomes of 

aggressive (surgical) and conservative (non-surgical 

medical) interventions were compared, and the impact of 

PC on the quality of care in older TBI patients was 

assessed. 

 

Methods 

Preliminary searches were conducted using PubMed, 

EMBASE, and Google Scholar. Important topics related to 

TBI and the elderly were first identified through initial 

research to determine the state of the literature and identify 

areas with knowledge gaps, while looking into the current 

treatment for TBIs. 48 articles were collected through this 

initial search. Based on these articles, it was determined 

that the topic of interest should be on surgical treatments 

versus conservative approaches with or without PC 

consultation for elderly patients with TBIs. Searches were 

restricted to articles that were published in 2013 or later. 

The keywords “elderly patients and TBI”, “craniotomy 

procedure for elderly TBI patients”, “conservative 

treatment vs aggressive treatment”, “TBI elderly patients 

and bias” and “palliative care/ end-of-life care for TBI 

elderly patients”, were applied to the databases listed 

above. Articles were selected according to the following 

inclusion criteria:   

 

(1) Title/ abstract and main text must include an 

intervention related to the research question. 

Neurosurgical procedures including craniotomy 

surgery, endoscopic ventriculostomy, decompressive 

craniectomy, and cranioplasty were classified as an 

‘aggressive treatment’, while medical treatments with 

palliative care were classified as ‘PC’. PC is defined 

as the interdisciplinary approach that minimizes 

invasive procedures and improves quality of life of 

patients and their families.  

(2) Recruited patients in the study that are listed as the 

“elderly” patients must be older than 55 years old,  

(3) GCS score to determine severity of TBI would be 

between 3 to 8 so as to be classified as a ‘severe’ TBI 

(4) Methods must include a specific intervention with 

specific outcomes related to the research question – 

the study should report the mortality rate or 

functional outcome as a result of the selected 

intervention  

(5) Study should have adequate patients for assessment, 

i.e., > total of 50 patients from all of the groups in 

each study. Studies that focused on case studies in 

which only a small subset of patients with TBIs were 

excluded. 

 

From the 48 initial articles, 9 retrospective studies were 

selected. 1 assessed the treatment intensity with age, 4 

examined the treatment outcomes of aggressive treatment 

(i.e., craniotomies) versus conservative treatment, and 4 

investigated the impact of PC in elderly patients. 

 

Results 

Table 1 provided a summary of all the studies. 

Intensity of management of patients with TBI decreased 

with age irrespective of head injury severity [4]. 

Importantly, increasing age and low intensity management 

were associated with increased risk of 30-day mortality [4]. 

This confirmed the skepticism regarding physicians 

undertreating elderly TBI patients. 
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Table 1. Article information, outcomes, and major relevant findings for all 11 articles used in the article 
 

Authors Study populations Type of 

treatments  

Outcome  Major relevant findings 

1 Skaansar 

et al., 

2020  

612 elderly TBI patients 

(≥ 65 years old) and 959 

non-elderly patients (<65 

years old) 

Experimental: 

TBI Patients >65 

years old  

 

vs  

 

Control: 

TBI Patients <65 

years old 

30 day mortality in the age 

groups 65–74 years, 75–84 

years and ≥ 85 years was 

11%, 23% and 24%; while 

30 day mortality rates for 

the age groups 15–54 years, 

and 55–64 years were 6% 

and 11%. 

Intensity of management of 

patients with TBI decreased 

with age; the low intensity 

management was associated 

with increased risk of 

mortality Trauma team 

activation, invasive ICP 

monitoring, TBI imaging, 

and ventilators treatment 

declined significantly as 

age increased (p < 0.001). 

Lower management 

intensity for elderly patients 

could explain why mortality 

rates are higher for these 

age groups. 

 

2 

Wan et 

al., 2016 

112 patients with 

traumatic intracranial 

hematoma: 70 patients 

underwent surgery and 42 

patients underwent 

conservative (non-surgical 

medical) treatment 

Experimental: 

Aggressive 

treatment (surgical 

removal of 

intracranial 

hematoma) 

 

vs 

 

Control: 

Conservative 

(non-surgical 

medical) treatment 

Patients who underwent 

surgeries were less likely to 

have a low Glasgow 

Outcome Scale (GCS; 52% 

vs 95%) or mortality (33% 

vs 88%) 6 months after 

injury compared to patients 

treated conservatively. 

Aggressive treatments may 

benefit those with higher 

Glasgow Outcome Scale 

scores. 

3 Wutzler 

et al., 

2015 

4140 elderly TBI patients 

(≥ 60 years)  

Experimental: 

Aggressive 

(surgical) 

treatment 

 

vs  

 

Control: 

Conservative 

(non-surgical 

medical) treatment 

Conservative (non-surgical) 

treatment mortalities for 

patients in the age groups of 

60-69, 70-79, and 80+ were 

66.5 %, 68.9%, and 80.1%, 

respectively, while 

aggressive (surgical) 

treatment mortalities for the 

corresponding age groups 

were 43.9%, 39.6%, and 

46.3%, respectively. 

This study shows that  

neurosurgical procedures 

decrease mortality rates, 

and age alone should not be 

the reason for limited care 

and denial of surgeries. 
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Authors Study populations Type of 

treatments  

Outcome  Major relevant findings 

4 Laic  et 

al., 2023  

149 patients (≥ 65 years) 

with sustained acute 

subdural hematoma: 32 

patients underwent early 

surgery, 33 underwent 

delayed surgery, and 84 

were conservatively 

treated. 

Experimental:  

Aggressive 

treatment 

(a) early surgery 

(within 24h post-

TBI), or 

(b) delayed 

surgery (> 24h 

post-TBI) 

 

vs  

 

Control: 

Conservative 

(non-surgical 

medical) treatment 

56.4% patients were treated 

conservatively (non-

surgical). 21.9% of early 

surgery patients, 3.0% of 

delayed surgery patients 

and 16.7% of non-surgical 

patients died within  

30 days post-TBI, but this 

was not statistically 

significant  

(p = 0.08). 

Although delayed surgery 

seems to provide better 

outcomes than early 

surgery, patients that 

underwent early surgery 

were presented with the 

most severe injuries at 

admission. With the limited 

sample size, future 

prospective larger-size 

study is required to draw 

conclusions. 

5 Herou et 

al., 

2015 

119 elderly patients (≥ 70 

years) who had sustained 

a closed TBI: 97 patients 

received surgeries, 22 

patients received 

conservative (non-

surgical) treatment. 

Experimental: 

Aggressive 

(surgical) 

treatment  

 

vs  

 

Control: 

Conservative 

(non-surgical 

medical) treatment 

30-day mortality in the 

surgically treated group was 

36%, while the non-surgical 

group had a 30-day 

mortality of 23%.  

Carefully selected elderly 

patients can benefit from 

surgery, but assessment 

should be done on a case by 

case basis.  

 

6 

Hwang et 

al., 2020 

5733 TBI patients ( ≥ 55 

years) with loss of 

consciousness  ≥ 24h: 

2007 patients with 

palliative care (PC) and 

3726 patients without 

Experimental: 

Standard treatment 

with PC 

 

vs 

 

Control: 

Standard treatment 

without PC 

PC utilization across the 

United States doubled in 

the past 5 years, but 

mortality rates remained the 

same. PC was used in 26% 

of surgically treated 

patients, and 35% 

nonsurgical patients. 

 

PC reduced the length of 

stay (3 days) compared to 

those without (12 days). 

Current practice seems to 

take an all-or-nothing 

approach (i.e., surgery 

versus nonsurgical with 

PC). An integrative PC 

approach could facilitate 

timely administration and 

improve quality of care 

without sacrificing survival. 

 

PC reduces nonbeneficial 

life support and reduces 

length of hospital stay. 
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Authors Study populations Type of 

treatments  

Outcome  Major relevant findings 

7 Lilley et 

al., 2016  

90 patients ( ≥ 65 years) 

with severe TBI (initial 

GCS ≤ 8): 32 patients 

with less severe TBI (GCS 

> 8 at 72 hours), 29 

patients with severe TBI 

(GCS ≤ 8), and 29 patients 

died within 3 days of 

admission. 

Experimental: 

Patients with GCS 

≤ 8 at 72 hours 

 

vs  

 

Control: 

Patients with GCS 

> 8 at 72 hours 

Patients with GCS ≤ 8 at 72 

hours had higher in-hospital 

(58.6% vs 6.2%) and 12-

month (75.9% vs 40.6%) 

mortalities than patients 

with GCS > 8 at 72 hours. 

However, there is a lack of 

difference for functional 

dependency (100% vs 80%) 

between the two groups. 

GCS scores at 72 hours 

predicted in-hospital death, 

but it is not a useful marker 

for long-term outcomes. 

Better prognostic markers 

are needed to provide 

guidelines to guide 

treatment decisions. 

8 Wu et 

al., 2023 

576 elderly patients (> 65 

years)  with TBI: 

553 patients without 

palliative care (PC) versus 

23 patients received PC.  

 

Among the 23 patients 

with PC, 14 received early 

PC and 9 received late 

PC.  

Experimental: 

PC 

(a) early PC 

consultations 

(<8.6  days of 

admission), or 

(b) late PC 

consultations 

(>8.6 days of 

admission) 

 

vs  

 

Control:  

No PC (Standard 

treatment) 

PC patients had longer 

hospital stays and higher 

costs, but these effects were 

minimized by early PC 

consultations. Early PC 

patients had significantly 

lower overall length of stay  

(8.1 ± 4.1 days vs 22 ± 16.6 

day; p =.0062) compared to 

late PC patients. 

Although PC utilization is 

low, early PC consultation 

is correlated with shorter 

length of stay and reduced 

costs compared to late 

initiation of PC.   

9 Lilley et 

al., 2018  

34, 691 patients (median 

age = 79 years): 9983 

patients at low mortality 

hospitals and 24,708 

patients in all other 

hospitals. 

Experimental: 

End-of-life care 

outcomes for 

patients at low-

mortality hospitals 

 

vs  

 

Control: 

End-of-life care 

outcomes for 

patients at all 

other hospitals 

Low-mortality hospitals 

had less in-hospital 

mortality (40% vs 53%), 

but higher 30-day mortality 

(16% vs 10%) than all other 

hospitals. However, 

cumulative 30-day 

mortality (55.8% vs 62.5%) 

was lower in low-mortality 

hospitals than other 

hospitals.  

 

Patients at low-mortality 

hospitals received fewer 

high-intensity end-of-life 

treatments and more 

hospice. Enrollment after 

discharge, while patients in 

other hospitals received 

more in-hospital palliative 

care (PC).  

Low-mortality hospitals did 

not undertreat or discharge 

patients prematurely. 

However, low-mortality 

hospitals delivered PC 

without PC consultation 

(e.g., discussions about 

prognosis and goals of 

care). 

 

Although PC utilization do 

not compromise survival, 

further research on optimal 

delivery of PC is required. 
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Of the 4 articles that assessed treatment methods in the 

elderly, 3 studies reported favourable outcomes in patients 

treated with neurosurgical interventions compared to 

conservative (non-surgical) treatment. Wan et. al. showed 

that patients who underwent a craniotomy or depressive 

craniotomy were 42.3% and 55.2% less likely to have a low 

Glasgow Outcome Scale (GCS; score 1-3) and death, 

respectively [2]. Wultzer et. al. also demonstrated that post-

surgical GCS score was higher for severe TBI patients who 

underwent aggressive surgical treatment as opposed to 

conservative treatment [5]. Interestingly, delayed surgery 

was reported to be more effective than early surgery, with a 

3.0% mortality in late surgical patients compared to 21.0% 

in early surgical patients and 16.7% mortality in non-

surgical patients [6]. On the other hand, Herou et. al. 

showed that the 30-day mortality rate was higher (36% vs 

23%) in neurosurgically treated patients compared to non-

surgical patients [3]. Further research on prognostic 

markers are needed to support treatment decisions in 

elderly patients. 

In contrast, a study done by Lilley et al., displayed that 

the mortality rates did not increase in TBI elderly patients 

within the lower mortality hospitals, even though they 

performed less invasive surgical aggressive treatments [7]. 

However, a study done by Wu et al. stated that PC 

consultations helped reduce the length of stay in the 

hospital [8]. In this case, patients had a shorter length of 

stay (p=0.0062) and fewer ventilator days (p=0.030) as well 

as a higher quality of life after receiving treatment, in 

comparison to those that were not treated with PC [8]. This 

is similar to the findings of Hwang et al., where patients 

treated with PC had a significantly shorter length of stays 

than those without it (p<0.001) [9]. It was also found that 

PC was severely underutilized, despite its use leading to 

less intensity of care and a better quality of life after 

dischargement [9]. In a contradicting study, Skaansar et al., 

found that lower intensity management of TBI patients 

within the elderly did correlate with a higher risk of 

mortality [4]. Finally, an interesting finding was that the 

early administration of palliative consultation would reduce 

the length of hospital stay and cost to a greater degree than 

if administered later in the treatment process [8]. Thus, 

more research needs to be done within this area of TBI 

management with elderly patients. 

 

Discussion 

TBIs involve complex decision making, and it is even 

more challenging in the elderly populations with lots of 

uncertainties and controversies. Elderly patients with TBI 

are known to have a poor prognosis, but there is no 

evidence-based guideline for treatment decisions. Thus, age 

sometimes becomes a biased factor. While some physicians 

perform neurosurgical procedures (aggressive treatment) on 

patients, others opt for non-surgical medical (conservative) 

treatment. With such a high rate of functional impairment, 

surviving patients might also opt for palliative care (PC) 

instead of life-prolonging treatments. However, 

recommendations for optimal delivery of PC is also 

lacking. As a result, physicians rely on discretionary 

decision-making that is sensitive to physicians’ 

characteristics and healthcare resources. Our work 

suggested that age alone should not be the reason to deny 

neurosurgical procedures, and better prognostic markers are 

required to support treatment decisions in elderly patients 

with severe TBI. Current medications, illnesses, and other 

physical characteristics should all be factored into the 

decision making process, as they impact the efficacy of the 

treatment as well as the recovery process.  

From the results, it is evident that aggressive surgical 

treatment can reduce death and increase likelihood of 

favourable outcomes [2,5,6]. Even for the study that 

reported higher mortality rate in the aggressive (surgical) 

treatment group, the authors acknowledged that carefully 

selected elderly patients can benefit from neurosurgeries 

[3]. Although more research will need to be done in this 

area, this promises good outcomes for TBI elderly patients. 

Considerations include presence of coagulopathy, level of 

consciousness, GCS score, radiologic type of injury, injury 

mechanisms, and CT scan results [3,5]. Delayed surgeries 

might also be more beneficial compared to early surgeries 

[6]. This means that there exists a timeline in which surgery 

may or may not be beneficial, but this again allows 

evidence for the benefits of aggressive treatment. This 

finding of delayed surgeries having more benefits than 

early surgery is a rare finding and has not been found in 

many other studies involving neurological intervention. 

Thus, this is a future area of research and this study should 

be taken cautiously. Despite this, in severe conditions with 

high mortality in which aggressive treatment should not be 

used and conservative treatment comes into play, the results 

show that PC should be utilized. Evidence suggests that PC 

utilization does not compromise survival and early 

initiation of PC reduces non beneficial support and 

healthcare costs [7,8,9]. This means that integrating PC into 

a standard treatment protocol can be beneficial. Early PC 

consultations that involve family meetings about end-of-life 

care goals and priorities can better manage expectations and 

minimize ordeal [10]. This can improve upon the patient-

doctor relationship, and improve the patient’s quality of 

life. In this light, we recommend discussion with healthcare 

providers in advance about conditions for treatment 

termination in case of traumas to facilitate implementation 

of palliative care.  

One major limitation in this study includes the small 

subset of patients, as evident in the study done by Wan et 

al. (n < 115), Lilley et al. (n <100), and Wu et al. (n < 24 

for patients that received PC) [2,7,8].  With such a limited 

sample size of patients, the findings may be inaccurate or 

not representative of the elderly population receiving these 

treatments. Although these are observational studies and 

thus, it is harder to control the number of participants, it is 
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important to have a higher number of patients in each 

category in order to discover significant results. Future 

studies should look into the different aggressive treatments. 

Although in this study, there were a few types of surgical 

intervention included, it is important to determine exactly 

which surgeries are the most effective for elderly TBI 

patients. This can create more precise guidelines and help 

physicians determine the best and personalized treatment 

plan for their patient. Furthermore, one type of surgical 

treatment may be beneficial to a certain group of elderly 

individuals, while another surgery might be better for 

another group. Large prospective studies are also required 

to assess and confirm findings.  

 

Conclusions 

Overall, age should not be the only determining factor 

for treatment decisions. It is possible that carefully selected 

elderly TBI patients can benefit from neurosurgeries. 

However, these individuals must have various key factors 

and the severity of their TBI also comes into play. If 

aggressive surgery is not possible for the patient, integrative 

palliative care can also improve quality of life for both 

patients and their family without compromising survival. 

The patient’s symptoms may be relieved while mortality 

risks do not increase. As determined in this review, various 

factors, such as GCS score and medical history, can predict 

the outcome of a TBI treatment. Future research should 

investigate prognostic markers to support treatment 

decisions, as it is important to create a comprehensive 

guideline on TBIs and their treatment. This is because 

elderly people are often overlooked when deciding their 

ability to withstand aggressive treatment or any other 

treatment outside the norm. However, as demonstrated in 

this study, age is not, and should never be, the sole factor in 

a treatment decision.  
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