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Abstract

Head trauma is a head injury caused by external forces in the head or body that results in disruption of the
normal functioning of the brain. According to the CDC, deaths from head injuries were about 60,000 in 2016,
and rose to more than 61,000 in 2017. The COVID-19 pandemic had caused poor non-COVID patient care,
especially in low- and lower-middle-income countries with limited access to health facilities, resulting in
increased morbidity and mortality, including among patients with head injuries. The purpose of this study
was to understand the characteristics, duration of hospital stay, and difference of time to surgery interval in
Traumatic Brain Injury patients in Dr. Hasan Sadikin General Hospital Bandung before and during the COVID-19
pandemic. This study was performed through analytical methods with a cross-sectional study design using
analysis of medical records of head trauma patients treated in Dr. Hasan Sadikin General Hospital Bandung,
Indonesia in the period before the pandemic (February 2018-February 2020) and during the pandemic
(March 2020-September 2021). Data analysis showed significant differences in length of hospitalization and
operating intervals before and during the pandemic (p=0.04 and p=0.03), showing that there are differences
in interval operation and duration of stay between patients with head trauma before the pandemic and during

the pandemic.
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Introduction

Traumatic brain injury (TBI) is a mechanical
trauma that may cause a dysfunction of
the neural system, physical, cognitive, and
psychosocial temporarily or permanently.
Based on the Global Burden of Disease (GBD)
2019, there were approximately 27 million cases
of TBI in 2016 with 3.6 million cases occurring
in high-income countries, 5.5 million occurring
in middle-high-income countries, 7.2 million
occurring in middle-income countries, 8 million
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occurring in low-middle income countries, and
2.6 million occurring in low-income countries. ?
As we know at the beginning of 2020, SARS-CoV
2 caused a global pandemic of severe pneumonia,
which is now known as COVID-19 disease. ?
This pandemic has caused a vital issue in the
treatment of neurotrauma patients, especially
TBI patients, who most often need immediate
surgical intervention, yet had delays in reaching
and receiving because of the COVID-19 pandemic.
This issue can negatively affect mortality. *°
Throughout the pandemic, the limitation
of traveling and the decreased number of
pedestrians and vehicles have decreased
causative mechanisms of trauma. A study in New
York, one ofthe COVID-19 pandemic epicentersin
the United States, showed decreased cases of TBI
during the pandemic, which may be associated

This is an Open Access article licensed under the Creative Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/
by-nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original author and source are properly

cited.



NC Tinambunan et al.: Traumatic Brain Injury and Covid-19

with social limitations that consecutively limit
non-essential activities, crowding, and traffic.®”8
While in Indonesia, Pukovisa et al., had the
contrary findings in Dr. Cipto Mangunkusumo
General Hospital, where admittance of patients
with TBI during the COVID-19 pandemic had
increased, especially moderate to severe TBI.
9 However, this increase was not found to be
statistically significant. A study in Norway found
that the average hospital stay duration of TBI
patients is 6,6-7,2+6 days.* A study by Adam
et al, at Dr. Hasan Sadikin General Hospital
Bandung in 2019 reported the characteristics of
mild to moderate TBI: duration of hospital stays
in 65.8% of patients was 7-14 days, some were
less than 7 days and the least patients had more
than 14 days of hospital stay. ! The average time
to surgery in referred TBI patients is less than
4 hours until 8 hours. Based on the data of mild
to moderate TBI patients at Dr. Hasan Sadikin
General Hospital Bandung in 2019, the time to
surgery interval is 2-24 hours (70.9%) and more
than 48 hours (17.7%).!* A study in the United
States found that there has been a change in
the characteristics of TBI. Based on its severity
(GCS), there has been a decrease in severe TBI
patients, but no significant change in moderate
TBI patients.!?

This pandemic has caused various changes
in every level of healthcare facilities. Relocation
of hospital staff, including neurosurgeons, was
very important to accommodate the needs
of emergency life-threatening patients with
COVID-19, and to decrease morbidity and
mortality. During the pandemic, TBIs were still
prioritized. There were no significant changes in
the indications for surgical intervention of TBI
before and during the pandemic. Atthe beginning
of the pandemic, insufficient healthcare staff,
bed capacity, intensive care, and selective
admission of patients might have caused a delay
in elective surgical procedures and more priority
in emergency surgeries.’

Based on this, the writers interested to
study about the characteristics, duration of
hospital stay, and difference of time to surgery
interval in TBI patients in Dr. Hasan Sadikin
General Hospital Bandung before and during the
COVID-19 pandemic.

Methods

This study was carried out through the analysis
of medical records on head trauma patients at
Dr. Hasan Sadikin General Hospital Bandung
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Bandung in the period before the pandemic
period February 2018-February 2020 and
during the pandemic period March 2020-
September 2021 to assess the comparison of the
characteristics and time of operation intervals
of head trauma patients in the RSHS emergency
room before and during the COVID-19 pandemic
using analytical methods with a cross-sectional
study design. The sample was taken according
to minimal sample for characteristic study
and confidential sample method. This study
was approved by the Health Research Ethics
Committee of Dr. Hasan Sadikin General Hospital
Bandung by number LB.02.01/X.6.5/348/2022.
Data was then cleaned and categorized to know
the characteristics of the respondents and then
analyzed by Chi-Squared and Mann-Whitney to
find the differences in characteristics before and
after the pandemic COVID-19.

Results

The majority of head traumas both before and
during the pandemic occurred in men (87.04%
and 81.5%), adults (53.7% and 51.9%), due
to traffic accidents (64.8% and 66.7%), and
were accompanied by fractures of the anterior
cranial base (22.2% and 3.7%). The majority
of head traumas with open fractures before the
pandemic (46.1%) and linear fractures during the
pandemic (48.1%), cerebral contusion lesions
before the pandemic (33.3%), and epidural
hematoma lesions during the pandemic (38.9%),
mild trauma degrees before the pandemic
(44.4%) and moderate trauma degrees during
the pandemic (51.9%). Of the number of samples
with positive results of PCR examination,14
of the samples (25.9%) was already had been
undergoing surgery (Table 1).

The length of stay before the pandemic was
3-7 days and during the pandemic was >14 days
(5.5% negative PCR, 25.9% positive PCR) (Table
2). Surgery intervals >24 hours occurred before
and during the pandemic (38.89% and 64.8%)
(Table 3). Data analysis showed significant
differences in the length of hospitalization
and operating intervals before and during the
pandemic (p=0.04 and p=0.03)

Discussion
There are differences in interval operation and

duration of stay between patients with head
trauma before the pandemic and during the
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Table 1 Differences between Characteristics of TBI Patients Before and During the COVID-19

Pandemic
Before the COVID-19 ¢, DY TC
Variable Pandemic (54) (54) p-value
n % n %
Sex Male 47 87 44 81
Female 13 10 19 0428
Age Children 17 5 9
Adolescents 3 6 8 15
Adults 29 54 28 52 0.973
Elderly 13 17
Seniors 11 4 7
Clinical status Mild 24 44 20 37
Moderate 27 50 28 52 0.313
Severe 3 6 6 11
Skull fracture Linier 14 26 26 48
Open 26 46 16 30
Closed 10 19 8 15 0.433
Diastases 6 2 4
Avulsion 2 2 4
Skull Base Anterior 12 22 2 4
Fracture Media 4 7 0 0 0.388
Anterior & Media 1 1 0 0
Intracranial Cerebral contusion 18 33 17 32
Lesion Epidural hematoma 17 32 21 39
Subdural hematoma 16 29 12 22 0.404
Intracerebral hematoma 16 29 12 22
Intraventricular hematoma 1 2 3 6
Subarachnoid hematoma 7 13 9 17
Mechanism Traffic accidents 35 67 40 74
Sports accidents 0 0 0 0
Work accidents 15 28 12 22 0.372
Abuse 1 6 11
Other causes 2 4 2 4

pandemic (p =0.04 and p=0.03). Diagnosed TBI
alongside COVID-19 was shown to increase
the duration of hospital stay, noting that
quarantine of COVID-19 patients is vital to
limit the spread of infection. This study found
that the average duration of hospital stay has
increased from 7.3 days before the pandemic
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to 8.9 days during the COVID-19 pandemic
with statistical analysis showing a significant
increase. Longer duration of hospital stay might
be caused by longer quarantine, need to repeat
PCR until negative, increased morbidity and
mortality caused by longer time to surgery
interval, and co-morbidities (DM, hypertension,
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Table 2 Differences between Duration of Hospitalization of TBI Patients Before and During the

COVID-19 Pandemic

Before COVID-19
Duration of

During COVID-19 Pandemic (n=54)

Pandemic (n=54 . -
Hospitalization ( ) PCR () PCR (+) p-value
n % n % n %
<3 days 13 24 2 3.7 0
3 to 7 days 20 37 28 51.8 0
0,036
8 to 14 days 16 29.6 7 12.9 0
>14 days 5 9.3 3 5.5 14 25.9

Table 3 Differences between Surgical Intervals of TBI Patients Before and During the COVID-19

Pandemic

Before COVID-19

During COVID-19 Pandemic (n=54)

Surgical Intervals Pandemic (n=54) PCR (-) PCR (+) p-value
n % % n %
<4 hours 14 259 2 3.7 0 0 0,004
4-24 hours 19 35.2 17 31.5 0 0
>24 hours 21 389 21 38.8 14 25.9

other cardiovascular disease) in patients with
COVID-19. Another cause might be an increase in
severe TBI cases with multiple traumas during
the pandemic which needed a multidisciplinary
approach and consecutively increased the
duration of hospital stay. This finding was by
a study by Chun et al.!® that found a significant
increase in the duration of hospital stay during
the pandemic compared with before, which is
caused by the obligation of COVID-19 screening
before admission.

This study also found a significant difference
in time-to-surgery interval of TBI patients
before and during the COVID-19 pandemic. This
significant increase was also happening in India,
which in turn caused increased risk of severity
in TBI cases and also mortality during the
pandemic. At Dr. Hasan Sadikin General Hospital
Bandung, where this study was conducted, we
found three factors that could contribute to
an increase in the surgery interval. '* The first
one was a delay to see, which could be caused
by lockdown and decrease of transportation.
Since the Indonesian government implemented
PPKM (Pemberlakuan Pembatasan Kegiatan
Masyarakat) regulation throughout Indonesia,
including where this research was conducted,
community mobility was significantly reduced,
restriction of transportation including the
number of ambulances resulted in highly difficult
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access for accident victims to be delivered to
nearest health facility. A study in Lithuania found
that trauma patients during the lockdown had
more severe clinical findings and therefore more
patients need surgeries. Moreover, more time
was needed to transport patients to the ER and
conduct the COVID-19 screening, laboratory
examination, and Computed Tomography. *°

The second factor was a delay in reach,
which may be the result of increased ambulance
transportation for COVID-19 patients. The
implementation of the Sistem Rujukan Terpadu
(Sisrute) at Dr. Hasan Sadikin General Hospital
has significantly resulted in delays in delivering
patients from referral hospitals due to delayed
response. Before referring, special requests such
as Covid-19 PCR swabs, laboratory tests, and
other supports highly influence the outcome of
the patient who will be referred. This delay was
also found in a study in Pennsylvania during
the pandemic, which showed a decrease in EMS
(Emergency Medical Services) response by as
much as 26.5% during the pandemic compared
with before. This was caused by reception
disturbance and transportation limitations.'
Another study in South Korea also found an
increase in rejection of medical transportation
during the pandemic (6.7% before the pandemic
to 8.2% during).”

The third factor is the delay in receive which
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could be the cause of long COVID-19 screening,
height of laboratory and radiology examination
requests, increased workload of physicians, and
anesthetists, and the long queue of surgeries
especially for multiple trauma cases or patients
with co-morbidities that needed more experts
and examinations. Faried et al.®® found an
increased duration in patients’ response during
the pandemic, with an average of 1-2 hours
before the pandemic, to 14 hours during the
pandemic caused by lengthy protocol in patients
infected with COVID-19. This resulted in a worse
prognosis.

In this research, head injuries due to child
abuse during the COVID-19 pandemic era were
found. However, it is still unclear how the trauma
mechanism itself is related to the COVID-19
pandemic situation. Currently, the prevalence
of abusive head trauma in children across
Indonesia is not reported during the COVID-19
pandemic. Thus, the represented actual data in
Indonesia could not be our reference. A nine-
center in the United States retrospective review
of child physical abuse with a total of 319
cases concluded that there were no significant
differences in child physical abuse cases
between the COVID-19 pandemic period to pre-
pandemic period. Apparent rates of new injuries
related to child physical abuse did not increase
in the COVID-19 pandemic. There were also no
significant differences in the types of injuries
and outcomes. While this may suggest that
pediatric physical abuse was not impacted by
pandemic restrictions and stresses, it is possible
that under-reporting, under-detection, or delays
in presentation of abusive injuries increased
during the pandemic.

Some factors that sped up the time to surgery
interval were a compact referral system (Sistem
Rujukan Terpadu), pre-referral PCR examination,
and other evaluations that depleted the need for
isolation for patients not infected with COVID-19.
This altogether decreased the time to surgery
interval for TBI patients.

In this study, some of the factors thatincreased
the time to surgery interval were ambulance
response, triage, waiting time for laboratory
examination, and availability of radiology for
patients infected with COVID-19. Another factor
was the hospital’s lack of preparation to face
the COVID-19 pandemic, which forced a lot of
adaptations and changes to be made to tackle
COVID-19. Some new policies, such as obligated
consultation with the COVID-19 team caused a
delay in time to surgery interval. Other factors
were limited Personal Protective Equipment
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(PPE), only one operating theatre for COVID-
19-infected patients, and limited experts.
Unfortunately, with allocation of one operating
theatre for COVID-19-infected patients also
limited emergent surgeries for patients not
infected with COVID-19.

This research is expected to be used as
a reference by doctors and management in
conducting the introduction, diagnosis, and
appropriate therapy of head injuries. Especially
neurosurgeons, the Pinere Team and operating
room team and other multi-disciplinary teams,
this research can provide an overview of the
characteristics of head trauma patients so that
appropriate and fast therapy can be conducted.

In addition, the authors also hope that this
research can assist service management in
health facilities. Among the expected benefits
is that this research can serve as a reference so
that the patient’s screening process in triage will
run more selectively, rapidly, and precisely, for
patients to be operated on quickly.

Furthermore, it is expected that patient
management will shorten the operating interval.
Atlast, itis hoped that head trauma patients who
come to the emergency room with confirmed
COVID-19 can receive adequate and appropriate
therapy to result in a better prognosis.

Limitations of this study are the need to
further address these factors that affected the
time to surgery interval. Another limitation is
the association of the factor in increasing time to
surgery interval was not divided in accordance
to the pandemic period where at the beginning
of the pandemic, systems and policies had not
been done as well as 1-2 years after the first
declaration of the pandemic. Another study to
address other confounding factors is also needed.
A pre-hospital study, relating to risk factors that
can increase time to surgery interval, such as
ambulance response time, triage, laboratory
examination duration, and availability of
radiology facilities also needs to be conducted.
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