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Background and Aim: The general effect of the COVID-19 pandemic has so far been enormous. The 
impact of traumatic brain injury (TBI) and related conditions during the pandemic has been largely 
misunderstood. Head injury with subsequent TBI is a major source of morbidity and mortality and 
presents a challenge in the intensive care unit (ICU). This study aims to describe TBI cases during 
the COVID-19 outbreak in patients admitted to an emergency trauma ICU.

Methods and Materials/Patients: A retrospective study was conducted on patients admitted to 
the nine-bed multidisciplinary ICU between January 2021 and December 2021. Sociodemographic 
parameters, causes of TBI, and outcomes in terms of Glasgow coma scale (GCS) score, mortality, 
tracheostomy, and extubation were evaluated.

Results: Mean age of patients was 37.09±14.64 years. Most patients were men (72.4%). A total of 
73.6% of patients had TBI due to road traffic accidents (RTA). Mortality was high among patients 
with higher Rotterdam computed tomography (CT) scores. Mechanical ventilation following TBI 
was required in 84.2% of patients. Mortality following TBI was high, with 46.05% of all patients 
dying.

Conclusion: The management of TBI patients has had a substantial impact due to the COVID-19 
pandemic. Patients with TBI sustained high mortality rates during the pandemic despite a decrease 
in the number of ICU admissions.
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1. Introduction

he COVID-19 pandemic has affected the 
entire world in an unprecedented manner. 
During the initial period, a lockdown occurred 
with complete movement restrictions. 
Gradual unlocking in a phased manner was 

performed after the first wave, and travel and routine 
work were allowed with necessary precautions [1, 2]. 
There were worries that the containment measures and 
lockdown may have negatively affected public health and 
the outcomes of other conditions [3, 4]. Owing to various 
social and economic reasons, a complete lockdown 
was not feasible after that, and limited movement was 
allowed. With the gradual unlocking and subsequent 
movement on the road, an increase in the number 
of patients with road traffic accidents (RTA) and head 
injuries was expected. Reduced traffic congestion, empty 
lanes, and excessive vehicle speed may have increased 
the occurrence of RTA during lockdown. 

Head injury, or acquired brain injury, is a broad term 
used to describe various injuries to the scalp, skull, brain, 
or underlying blood vessels. This occurs when an external 
force impacts the brain in the form of a bump, jolt, or 
blow to the head, the head violently hits a surface, or an 
item pierces the skull and enters the brain [5]. Traumatic 
brain injury (TBI) does not generally result in evident 
motor dysfunction. Most people who experience these 
symptoms are invisible and do not express their concerns. 
The consequences of TBI and related conditions are often 

misunderstood. All these factors have contributed to the 
term “silent epidemic” [6].

Head injury with subsequent TBI is a major cause of 
morbidity and mortality, specifically in low- and middle-
income countries, and poses a challenge in the intensive 
care unit (ICU). The altered behavior of the population 
may have substantially affected the epidemiology of TBI 
cases, with many countries reporting changes in the 
incidence as well as the outcome during vs before the 
pandemic [7]. There are not many such studies on the 
Indian subcontinent.

This study was conducted to evaluate TBI cases 
admitted to the emergency trauma ICU in our hospital 
during the COVID-19 outbreak. We discussed the 
management and challenges faced in the ICU care 
of patients with TBI during the second wave of the 
pandemic in a tertiary care hospital in northern India.

2. Methods and Materials 

The study was conducted on patients admitted to 
the ICU in the Emergency Department at Jawaharlal 
Nehru Medical College after obtaining approval from 
the Institutional Ethical Committee. The ICU is a level III, 
nine-bed multidisciplinary unit that caters to emergency 
patients. Consultants and residents of the Department 
of Anesthesiology and Critical Care manage the care of 
these patients.

T

Highlights 

• Most common causes of traumatic brain injury (TBI) among patients admitted to the intensive care unit (ICU) of 
a hospital in India during the COVID-19 pandemic were motor vehicle accident (73.6%) and fall from height (18.4%).

• Among TBI patients, 18.4% underwent surgery, of whom 57.14% were recovered and 42.86% died.

• The mortality rate was 46.05%; 26.3% were extubated, 11.8% were discharged after tracheostomies, and 15.8% 
were not intubated.

Plain Language Summary 

The COVID-19 pandemic has significantly impacted the management of TBI cases in the ICUs. This retrospective 
study was conducted on TBI patients admitted to the ICU of a hospital in India during the pandemic. We evaluated 
socio-demographic factors, causes of TBI, and outcomes. Most of them were male and the most common cause of 
TBI was road traffic accidents. Mortality was high among patients with a higher Rotterdam CT score. Mechanical 
ventilation was required for 84.2% of patients, and the mortality rate was 46.05%. The study highlights the significant 
impact of the COVID-19 pandemic on TBI management in India.
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This retrospective study included patients admitted 
to the ICU between January 2021 and December 
2021. Patient data were retrieved from an electronic 
database maintained in the ICU. Sociodemographic 
parameters, causes of TBI, therapeutic interventions, 
and outcomes in terms of Glasgow coma scale (GCS) 
score and mortality, tracheostomy, and extubation 
were all evaluated. Rotterdam computed tomography 
(CT) scores were noted on the non-contrast CT scan of 
patient's head, which was done at the time of admission 
(done within 4 hours of admission).

Rotterdam CT scores are classified as follows:

Basal cisterns:

• 0: Normal

• 1: Compressed

• 2: Absent

Midline shift:

• 0: No shift or ≤5 mm

• 1: Shift >5 mm

Epidural mass lesion:

• 0: Present

• 1: Absent

Intraventricular blood or traumatic subarachnoid 
hemorrhage (SAH):

• 0: Absent

• 1: Present

3. Results

Over a year, 76 patients with TBI were admitted to the 
trauma ICU.

Age: These patients were between 18 and 75, with a 
mean age of 37.09±14.64 years. The maximum number 
of patients was between the ages of 21 and 30 (39.5%), 
followed by 31 and 40(25%). Elderly patients aged >70 
account for 2.6% of the total population (Figure 1).

Sex: Male patients comprised 72.4% of the total, 
and females accounted for 27.6%. A total of 56.4% of 
male patients recovered, 43.6% died, 47.6% of female 
patients recovered, and 52.4% died.

Cause: 73.6% of the patients had TBI due to a road 
traffic accident; 18.4% had a fall from height with a head 
injury; 6.5% had an assault with a head injury; and 1.3% 
had a slip and fall with a head injury.

Rotterdam CT score: Patients having a CT scan at the 
time of presentation to the emergency department (done 
within 4 hours). Mortality was high among patients with 
a higher Rotterdam CT score and low among patients 
with a lower Rotterdam CT score (Table 1).

Intervention: 18.4% of patients underwent surgery. 
Many of them (57.14%) recovered, and 42.86% died.

Mechanical ventilation: Mechanical ventilation 
following TBI was required in 84.2% of patients. Of these, 
31.25% were extubated, 14.06% were tracheostomized 
and shifted out, and the rest expired (54.69%).

Outcome: Mortality following TBI was high, with 
46.05% of all patients dying. A total of 26.3% were 
extubated, 11.8% were shifted out after tracheostomy, 
and 15.8% were not intubated. Table 2 presents the 
relationship between patient GCS score and outcome.

4. Discussion

This study analyzed the impact of the second wave 
of COVID-19 on patients with TBI admitted to the 
Emergency Trauma Center (ETC) ICU of our hospital. 
Our study indicated a high mortality rate of 46.05% in 
patients with TBI, despite a decrease in the number of 
admissions over one year during the second wave of 
COVID-19. In April 2020, our hospital was recognized 
as a level 2 COVID-19 care facility. Due to the sudden 
increment in critical patients and COVID-19 patients 
presenting with a variety of symptoms, a COVID-19 
suspect area and a COVID-19 suspect ICU were 
required, rather than an isolation ICU where all patients 
presenting to the emergency room and requiring ICU 
care were managed until the reverse transcription 
polymerase chain reaction (RT-PCR) results were 
obtained. It was difficult to create a COVID-19 suspect 
ICU in an emergency and trauma hospital in a relatively 
short time. As a result, we were forced to convert the 
ETC ICU into a COVID-19 suspect ICU, considering that 
all patients were COVID-19 suspects unless proven 
differently by RT-PCR [8].
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 Based on the RT-PCR report, patients were shifted to a 
dedicated COVID-19 ICU, or main ICU. Since our hospital 
is a tertiary care center, patients continued to encounter 
various other non-COVID-19 emergencies during the 
COVID-19 pandemic. The main aim was to contain the 
outbreak and limit its spread while continuing with 
the hospital’s emergency services. As we did not have 
a dedicated neurosurgery ICU, all patients presenting 
with TBI who required ICU care were kept in the Trauma 
ICU, which was chosen as the interim COVID-19 suspect 
ICU for critical patients. This poses numerous challenges 
regarding resource planning, infection control, patient 
care, and training and safety of healthcare workers. 
After the first wave subsided, things gradually returned 
to normal when the deadly second wave occurred. 
This was a much larger outbreak with widespread 

infection. The management of patients with severe TBI 
is a continuous process, starting from the pre-hospital 
period and continuing through management in the 
emergency department and operating rooms before 
admission to the ICU.

Our study indicated a death rate of 46.05% in patients 
with head injuries during the COVID-19 pandemic 
(Table 1). This high mortality rate is by the study by 
Miękisiak et al., which also shows a 26.75% increase 
in the in-house mortality rate in the COVID period as 
compared to the pre-covid era. However, the incidence 
of TBI decreased during the COVID-19 period [9]. No 
comparable data existed at our hospital because no 
such study had been conducted before COVID-19. 
Some of the potential causes of the increased mortality 

Table 1. Presenting GCS and outcome of the patient

Presenting GCS
%

Mortality Tracheostomy Extubated Not intubated 

3 100 - - -

4 88.89 11.1 - -

5 77.8 22.2 - -

6 45.45 27.3 27.3 -

7 34.7 13.04 52.1 -

8 33.3 - 66.7 -

9 40 - 40 20

10 25 - - 75

11 - - - 100

GCS: Glasgow coma scale. 

Table 2. Rotterdam CT scores of the patients at the time of presentation and mortality among them

Rotterdam CT Score Mortality (%) 

Score 1 0 

Score 2 0 

Score 3 23 

Score 4 41 

Score 5 64 

Score 6 100 

CT: Computed tomography. 
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in patients with head injury during the COVID-19 era 
were increased head injury severity, insufficient ICU 
beds, undertrained staff, lack of experience in managing 
pandemic situations, mismanagement of neurotrauma 
patients due to an overcrowded hospital, and cross-
infection with COVID-19 patients since our ICU was a 
combined COVID-19 and trauma ICU. The number of 
patients with severe head injuries may have increased 
as mild to moderate head injuries were not reported to 
the hospital because of lockdown and concerns about 
patients visiting hospitals at the peak of the pandemic. 
Public reports also revealed that the severity of head 
injuries was higher during the COVID-19 pandemic [10, 
11]. Possible reasons that have been cited for increased 
mortality in head injury patients during lockdown 
include an increased injury severity score and a low GCS 
at the time of trauma presentation [10]. Goyal et al. 
reported an increase in mortality from 12.4% to 22.5% 
in head injury patients during the COVID-19 pandemic 
as compared to the pre-COVID-19 period [12]. An 
increase in the severity of head traumas and related 
injuries caused this surge in mortality.

A study by Bagheri et al. observed an increase in the 
in-hospital mortality of elderly patients presenting with 
moderate to severe head injuries [13]. They noticed 
coronavirus and GCS as independent risk factors for 
in-hospital mortality. Damara et al., in their systemic 
review and analysis of 13 studies, found high mortality 
due to TBI in low- and middle-income countries. 
However, no change was observed in mortality in high-
income countries during the COVID-19 pandemic [14]. 
This variation can be attributed to the relatively higher 
number of COVID-19 cases in underdeveloped nations 

and insufficient medical resources, which eventually 
burdened the healthcare system.

In contrast to our findings, Weber et al.’s observational 
cohort study revealed no significant difference in 
mortality during the pandemic compared to the pre-
pandemic period [7]. The number of patients with 
severe traumatic brain injuries did not decrease 
during the pandemic, according to their study, which 
was conducted in the affluent nation of Norway. The 
same standard of care was provided throughout the 
pandemic, possibly due to better infrastructure. A study 
by Luostarinen et al. in Finland also revealed similar 
results in patients with TBI during the COVID-19 era, 
perhaps due to their advanced public health system and 
presumably improved care [15].

The results of the present study about demographic 
data revealed that TBI was more common in the 
economically productive age group [16, 17] (Figure 1). 
The average age was 37±14. It is well known that there 
are sex-related differences in TBI incidence. Of the 
patients in our study, 72.4% were men. Men are more 
likely to be exposed to injuries than women because 
they are more likely to engage in injury-prone work or 
dangerous behaviour. These results are consistent with 
the multicenter descriptive study by Eom et al., which 
found that 68.8% of all males had TBI [18].

RTA were the most common mode of injury, accounting 
for approximately 73.6% of cases. With the issuance of 
unlocking orders by the government, the movement of 
people on the road was permitted; thus, the incidence of 
RTA increased significantly. Other studies have also cited 
RTA as a major cause of TBI during pandemics [19-21].

Figure 1. Age wise distribution of all patients

Goyal N, Venkataram T, Singh V, Chaturvedi J. Collateral damage caused by 
COVID-19: change in volume and spectrum of neurosurgery patients. J Clin 
Neurosci. 2020;80:156-161. [DOI:10.1016/j.jocn.2020.07.055] [PMID] [] 
Inada H, Ashraf L, Campbell S. COVID-19 lockdown and fatal motor vehicle 
collisions due to speed-related traffic violations in Japan: a timeseries study. Inj Prev. 
2021;27:98-100. [DOI:10.1136/injuryprev-2020-043947] [PMID] 
Manivannan S, Sharouf F, Mayo I, Albaqer H, Mehrez M, Jaber H, Nicholls Z, 
Woodward BO, Watkins WJ, Zaben M. Management of neurotrauma during COVID-
19: a single centre experience and lessons for the future. Brain Inj. 2021 Jul 
3;35(8):957-963. doi: 10.1080/02699052.2021.1934731. Epub 2021 Jun 29. PMID: 
34184612. [DOI:10.1080/02699052.2021.1934731] [PMID] 
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Table 1: Presenting Glasgow Coma Scale  (GCS) and Outcome of the Patient 

 

 

Presenting 
GCS 

Mortality (%) Tracheostomy 
(%) 

Extubated (%) Not intubated 
(%) 

3 100 - - - 
4 88.89 11.1 - - 
5 77.8 22.2 - - 
6 45.45 27.3 27.3 - 

Chart Title

<20 21 - 30 31-40 41-50 51-60 >60
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Regarding management, most of the patients 
with TBI were treated conservatively, with only 18% 
requiring surgical intervention. A literature review also 
highlights similar findings, with many patients with TBI 
being managed conservatively during the COVID-19 
pandemic [22]. Thinly stretched hospital resources, with 
most facilities diverted to COVID-19 ICUs and wards. A 
shortage of staff, equipment, and surgical facilities may 
have been the primary reasons for decreased surgical 
interventions during the pandemic. 

5. Conclusion

The COVID-19 pandemic has had a significant impact 
on the management of patients with TBI. Despite a 
decrease in the number of admissions, high mortality 
rates have been noted in patients with TBI during the 
COVID-19 pandemic.

Limitations

This was a retrospective study of TBI patients during 
the COVID-19 pandemic. The analysis would have been 
better if we had compared it with pre-COVID-19 data. 
However, the same could not be done, as no such 
study was conducted during the pre-COVID-19 period. 
Since the data were retrieved from a single center, the 
results of the study cannot be generalized. However, our 
data might provide insights for larger multicenter trials 
exploring the pandemic’s impact on TBI patterns.
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