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Background  Traumatic brain injuries (TBIs) contribute to a significant socioeconomic 
impact, primarily affecting the lower-income sections of the society. The COVID-19 
pandemic has resulted in a marked reduction in in-patient attendance. We are high-
lighting the impact of lockdown in neurotrauma cases in our institution compared to 
the prelockdown period.
Methods  We have done the retrospective review of the patients admitted due to TBI 
in prelockdown (January 14–March 21, 2020) and lockdown period (March 25–May 31, 
2020) for the same duration of the 68 days at our tertiary institution. We have included 
demographic characteristics (age, sex), mode of injury, the severity of TBI, radiologi-
cal diagnosis (computed tomography scan), and treatment obtained in our study. We 
compared the data for percentage (%) reduction of TBI cases and factors responsible 
for it during the lockdown period.
Result  A total of 166 patients were included in both groups. TBI’s most common 
mechanism was road traffic accident, but we observed an increase in self-fall (16.9% 
vs. 38.1%) and assault (11.2% vs. 19%) during the lockdown period. We have noted 
that moderate TBI increased during the lockdown period by 17%. Overall, there is a 
reduction of 67% in TBI cases during the lockdown period.
Conclusion  The COVID pandemic has limited road traffic activity, and strict imple-
mentation of lockdown has restricted the infection and has reduced the neurotrauma 
emergencies. Simultaneously, moderate TBI cases have increased because of the lack 
of transportation facility and delay in the management of mild TBI cases.
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Introduction
Traumatic brain injuries (TBIs) are at the forefront, resulting 
in many hospitalization, disability, death, and socioeconomic 
losses. TBIs in India are increasing over a period of time, have 
more number of younger individuals due to high-velocity 

trauma, and contribute to a significant socioeconomic 
impact, primarily affecting the lower income sections of the 
society.1,2

In India, there was reporting of the first case of coronavi-
rus infection (COVID-19) from Thrissur, Kerala, on January 30, 
2020; and in the Chhattisgarh State of India, the first case of 
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COVID-19 was detected on March 19, 2020, in Raipur.3 Since 
then, COVID cases have been rising rapidly, and now India has 
become the most affected nation in the world after the United 
States. The lockdown to prevent community spread in India 
was implemented from March 25 to May 31, 2020.4 There 
was a marked reduction in the in-patient attendance and 
neurotrauma cases during this lockdown period.5-7 We high-
light the impact of lockdown in neurotrauma cases in our 
institution and compare them with the prelockdown period 
of the same duration.

Material and Method
We have collected the data retrospectively during the COVID 
19 prelockdown and lockdown period at our tertiary institu-
tion. We have dichotomized the prelockdown (January 14–
March 21) and lockdown group (March 25–May 31) for the 
same duration of the 68 days. During the study period, we 
have admitted a total of 166 patients of TBI in neurotrauma. 
We have included demographic characteristics (age, sex), 
mode of injury, the severity of TBI, radiological diagnosis 
(computed tomography scan), and treatment obtained in our 
study. We have categorized the TBI into mild, moderate, and 
severe, according to the Glasgow Coma Scale. The patients 
admitted for other neurosurgical conditions such as spon-
taneous intracerebral hemorrhage, stroke, aneurysmal sub-
arachnoid hemorrhage, and spinal injury were excluded from 
the study.

During the COVID period, we changed our admission pol-
icy in neurotrauma and divided our trauma ward into two 
divisions. First, we admit a patient in a trauma screening 
block; then, the COVID-19 sample is sent immediately. If we 
get a negative report, we shift the patient to our neurotrauma 
block; and in case of a positive report, we shift the patient 
to the COVID ward. In case of urgent surgical intervention, 
we immediately transfer the patient to operation theater and 
operate with all the preventive measures. After the surgery, 
we shift the patient to the trauma screening block and then 
decide further the patient’s transfer as per the COVID report.

Statistical Analysis
Descriptive and comparative data analyses were done using 
Statistical Package for Social Sciences (SPSS version 26:0). 
Qualitative data variables were expressed by using frequency 
and percentages (%).

Results
During the study period, 166 patients were admitted due to 
TBI in the neurotrauma unit. There was a gradual decline in 
cases of TBI during our study period and showed 48 patients 
on January, 39 in February, 37 in March (before 22nd), 4 on 
March 25 to March 31, 13 in April, and 25 in May (►Fig. 1). 
►Table 1 summarizes the comparative findings between the 
prelockdown and lockdown period.

Prelockdown Period
A total of 124 patients were admitted in the prelockdown 
period. On demographic analysis, the average age of admit-
ted patients was 36.41 years (range 15–70 years). Out of 
them, 73.4% (91/124) were male, and 26.6% (33/124) were 
female. The most common mode of injury was road traffic 
accident (RTA) seen in 71.8% (89/124) patients; other modes 
of injury were self-fall 16.9% (21/124) and assault 11.2% 
(14/124). Most of the TBI patients had mild head injury 69.4% 
(86/124), while moderate TBI in 19.4% (24/124) and severe 
head injury in 11.2% (14/124). The most common radiological 
diagnosis was a contusion, seen in 54.03% (67/124). In com-
parison, we found acute subdural hematoma (aSDH) in 22.6% 
(28/124), depressed fracture in 12.1% (15/124), extradural 
hematoma (EDH) in 6.4% (8/124), and diffuse axonal injury 
(DAI) in 4.8% (6/124). Surgical intervention was performed in 
14.5% (18/124) patients, and out of these 3 patients died. A 
total of 5 patients died during this period (4.03%). On average, 
1.82 (124/68) patients/day got admitted in the neurotrauma 
unite during the prelockdown period.

Lockdown Period
A total of 42 patients were admitted during the lockdown 
period. On demographic analysis, the average age of admit-
ted patients was 40 years (range 18–75 years) with a gen-
der distribution of male 76.2% (32/42) and female 23.8% 
(10/42). In the mode of injury, RTA was seen in 42.9% (18/42) 
patients, self-fall in 38.1% (16/42), and assault in 19% (8/42). 
Mild TBI was seen in 61.9% (26/42), moderate TBI in 33.3% 
(14/42), and severe TBI was found in 4.7% (2/21). In imag-
ing, contusion was seen in 45.3% (19/42), aSDH in 21.4% 
(9/42), depressed fracture in14.3% (6/42), EDH in 12% (5/42), 
and DAI was found in 7% (3/42). Surgical intervention was 
done in 9.5% (4/42) cases and out of which 1 died. A total 
of 2 patients died during this period (4.8%). On average, 0.62 
patients/day (42/68) got admitted to the neurotrauma unit 
during the lockdown period.

Fig. 1  Line diagram shows monthly frequency distribution of admit-
ted traumatic brain injury (TBI) cases.
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Discussion
According to the Global Burden of Disease (GBD) Study–2016, 
over a quarter of the world’s trauma deaths occur in 
India.8 According to the World Health Organization Global 
Status Report on Road Safety, 2018, RTAs are the 8th leading 
cause of death in all age groups.9 The GBD Study–2016 has 
also evaluated and found three leading causes of injury of TBI 
in India that increased from 1990 to 2016 (road injuries 65.1% 
[53.4–76.6], falls 41.3% [17.4–59.5], and self-harm 29.8% 
[15.2–52.4]).8 A systemic review of quantitative research in 
TBI has shown that RTA (55.5%) and falls (29.2%) were the 
most commonly reported mechanism of injury for TBI in 
India.1 Similarly, in our study, RTA is the most common mode 
of injury in both cohorts with a higher frequency in the pre-
lockdown period (71.8% vs. 42.9%) (►Fig. 2). Ministry of Road 
Transport, the Government of India, in 2018 has released the 
statistics that Chhattisgarh state has a total of 13,864 road 
accidents (11th in all the states) and 4,592 persons killed 
(15th in all the states) in RTA.10 They also discussed the 
road network and showed that highways (National and 
State) accounted for 55.4% of the RTA in 2018. During this 

lockdown period, there was restriction in interstate move-
ment and self-inhibition of the people’s travel during the 
COVID pandemic, leading to fewer cases of RTA. Self-fall 
(16.9% vs. 38.1%) and assault (11.2% vs. 19%) both increased 
in frequency during the lockdown period in our study. The 
increase in self-fall may be due to the shift of mode of injury 
from RTA to other causes, while factors such as alcohol with-
drawal, syncopal attacks, or fall due to other unchecked 

Table 1   Comparative findings between the prelockdown and lockdown period

Prelockdown  
(January 14–March 21)

Percentage (%) 
distribution

Lockdown  
(March 25–May 31)

Percentage (%)
distribution

Total 124 42

Male 91 73.4 32 76.2

Female 33 26.6 10 23.8

Average age 36.41 40

Severity of TBI

Mild 86 69.4 26 62

Moderate 24 19.4 14 33.3

Severe 14 11.2 2 4.7

Mechanism of trauma

RTA 89 71.8 18 42.9

Self-fall 21 16.9 16 38.1

Assault 14 11.2 8 19

Radiological diagnosis

Contusion 67 54.03 19 45.3

Acute subdural 
hematoma

28 22.6 9 21.4

Depressed fracture 15 12.1 6 14.3

Extradural 
hematoma

8 6.4 5 12

Diffuse axonal 
injury

6 4.8 3 7

Intervention

Medical 106 85.5 38 90.5

Surgical 18 14.5 4 9.5

Mortality 5 4.03 2 4.8

Abbreviations: RTA, road traffic accidents; TBI, traumatic brain injury.

Fig. 2  Pie chart shows difference of distribution of mode of injury 
during the prelockdown and lockdown period.
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medical comorbidities may have increased due to fewer visits 
to hospitals for their chronic medical illnesses. Interpersonal 
violence and assault have also increased in this COVID period 
due to the stress of acquiring the COVID disease, economic 
instability, and least social support.7

In both groups, most of the traumas were observed in 
males, with increased male gender predominance in TBI. 
According to the Ministry of Road Transport, male predom-
inance in RTA, 130,144 (86.0%), was found, similar to our 
study. The chance of injuries in males is more than females 
because of males’ increased outdoor activities, as seen in TBI 
in the general population.11

The most common type of TBI was a mild head injury in 
both the groups (69.4% vs. 61.9%), while moderate TBI has 
increased during the lockdown period (19.4% vs. 33.3%), 
and severe head injury has slightly decreased during the 
lockdown period (11.2% vs. 4.7%) (►Fig.  3). The possibility 
of increased moderate TBI during the lockdown period has 
been explained by delayed referral and treatment of mild TBI 
patients and fewer visits to the hospital because of the fear of 
having a virus infection.7 The slight decrease of severe TBI in 
the lockdown period was because of the restriction of public 
transportations.

We have seen that contusion was the most frequent radio-
logical diagnosis in both cohorts (54.03% vs. 45.3%), followed 
by aSDH (22.6% vs. 21.4%), depressed fracture (12.1% vs. 
14.3%), EDH (6.4% vs. 12%), and DAI (4.8% vs. 7%) (►Fig. 4).  

A similar distribution of radiological diagnosis in TBI was also 
reported in other studies in India.12

Medical management was the most common treatment 
modality in both groups (85.5% vs. 90.5%). Frequencies of sur-
gical management in both groups are almost similar (14.5% 
vs. 9.5%). A total of 5 patients (4.03%) have expired during the 
prelockdown period, and the death of only 2 patients (4.8%) 
was reported in the lockdown period. In the prelockdown 
period, all 5 expired patients had severe TBI (2 with a fronto-
temporal contusion, 1 with aSDH, and 2 with DAI). Two died 
in the lockdown period—one with moderate TBI, diagnosed 
as a frontal contusion, and managed medically but developed 
respiratory difficulty on the second day of admission and 
found to be COVID positive. On the fourth day of admission, 
he expired with respiratory failure. Simultaneously, another 
patient presented as severe TBI, diagnosed as EDH with sinus 
injury, and underwent surgical intervention but died on the 
second postoperative day.

When we have analyzed the TBI patients’ frequencies in 
both the prelockdown and lockdown period, there was a 67% 
reduction of TBI patients in the lockdown period. A sim-
ilar reduction of TBI during the lockdown period has been 
noticed in other studies of India and other COVID-impacted 
countries.13,14 One study from New Zealand has shown a 
reduction of 43% of all-injury-related admissions, while one 
from Florida, United States, has also shown a 62% reduction 
in neurotrauma cases6,15 and one online survey from India 
has reported a 76% reduction of emergency neurosurgical 
operative cases during the pandemic.5 Neurotrauma cases 
have decreased during the pandemic; the health system is 
collaterally damaged due to a shortage of health care workers 
at each level and limited health infrastructure for fighting the 
pandemic. The government is taking measures for social and 
economic reforms.

Limitations
This study is a single institution study that is one of the major 
limitations of the study and the small size of the cohort. We 
have only included TBI patients exclusively and not included 
patients with spinal trauma. Because of these limitations, we 
cannot generalize our results to the whole population.

Conclusion
The COVID pandemic has affected every aspect of life and 
challenged our resources of the health care system. The lim-
ited road traffic activity and strict lockdown implementation 
have restricted the infection and have reduced neurotrauma 
emergencies. RTA is the main culprit for TBI in this phase, 
but a surprising increase in interpersonal violence and less 
frequent visits to the hospital for chronic illness has resulted 
in an increased self-fall and assault case.
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Fig. 3  Bar diagram shows difference of distribution of severity of 
traumatic brain injury (TBI) in the prelockdown and lockdown period.

Fig. 4  Bar diagram shows various types of radiological diagnosis of 
admitted traumatic brain injury (TBI) cases.
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