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ABSTRACT

Introduction: Traumatic brain injuries are one of the leading causes of mortality, morbidity, and
economic burden in context to Nepal. Non-contrast computed tomography is used for rapid
diagnosis and repeat computed tomography helps to detect the progression and complications of
cerebral injury. The aim of this study was to find out the prevalence of traumatic brain injury among
patients admitted in the neurosurgical unit in a tertiary care centre.

Methods: This descriptive cross-sectional study was conducted among patients admitted to the
neurosurgery unit in the tertiary care centre from 1 August 2019 to 29 August 2020. Ethical approval
was taken from Institutional Review Committee (Reference number: CMC-IRC/075/076-156).
Convenience sampling method was used. Point estimate and 95% Confidence Interval were
calculated.

Results: Among 350 patients admitted in the neurosurgical unit, the prevalence of traumatic brain
injury was 140 (40%) (34.87-45.13, 95% Confidence Interval). Change in management was required
among 28 (20%) when computed tomography was done within 12-24 hours. Among them, 27
(19.29%) underwent surgical intervention after a repeat computed tomography scan.

Conclusions: The prevalence of traumatic brain injury was found to be higher than similar studies
done in similar settings.

Keywords: contusion; craniotomy; traumatic brain injury.

INTRODUCTION

Traumatic brain injury (TBI) is defined as a sudden
insult to the brain caused by an external mechanical
force that is non-degenerative and non-congenital and
may result in an impairment of cognitive, physical,
and psychosocial function and an altered state of
consciousness."? Trauma remains one of the leading
causes of death and disability globally accounting to
9% of total mortality in Nepal.3*

Prompt recognition of treatable injuries is critical to
reducing mortality. In the acute setting, non-contrast
computed tomography (CT) is the cornerstone for
rapid diagnosis as it quickly and accurately identifies
intracranial haemorrhage that warrants neurosurgical
evacuation. Follow-up assessment using a CT scan
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is frequently necessary to detect the progression
and stability of the lesion and evidence of delayed
complications and sequels of cerebral injury, which can
determine whether surgical intervention is necessary.’
However, patients who initially presented with head
trauma often receive repeat CT scans in order to rule
out the progression of their head injury.®

The aim of this study was to find out the prevalence of
traumatic brain injury among patients admitted in the
neurosurgical unit in a tertiary care centre.
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METHODS

A descriptive cross-sectional study was done among
patients admitted in the neurosurgical unit with TBI,
undergoing serial CT scans in the neurosurgical unit in
a tertiary care centre. The study was conducted from 1
August 2019 to 29 August 2020 after obtaining ethical
approval from the Institutional Review Committee of
Chitwan Medical College Teaching Hospital (CMCTH)
(Reference number: CMC-IRC/075/076-156). Patients
with TBI who were subjected to two or more CT scans
and gave written consent were included in this study.
Patients who were intervened surgically based upon
the findings of the first CT scan of the head, TBI less
than 5 years of age, patients who expired or were
discharged after the first CT head and patients on
antiplatelet/anticoagulation therapy were excluded
from the study. Data was collected using a self-
structured proforma. Convenience sampling method
was used. The sample size was calculated using the
formula:
pPXxq

eZ
0.50 x 0.50

0.102

n= Z%x

= 1.96%x

=96

Where,

n= minimum required sample size

Z = 1.96 at 95% confidence interval (Cl)

p = prevalence taken as 50% for maximum sample size
calculation

q=1-p

e = margin of error, 10%

The minimum sample size calculated was 96. However,
the final sample size taken was 350.

The first CT scan (CT1) of the head was taken as soon
as possible after head trauma-CT1 or admission
CT scan. The second CT scan (CT2) was done 12-24
hrs after presentation/admission or any time if the
patient showed neurological deterioration during
the course of management. The third CT scan (CT3)
was done 72 hrs after presentation/admission (if CT1
and CT2 donot lead to surgical management and the
intracranial lesion is expected to increase) or any time
if the patient shows neurological deterioration during
the course of management. The findings of serial CT2
and CT3 were analyzed on the basis of the radiological
progression of the hematoma which was judged by the
treating neurosurgeon along with the radiologist and
the management was done according to the hospital
protocol for management. The proforma was prepared
including the patient’s details of age, sex, time of
injury, mode of injury, the interval between trauma
and CT imaging, and the Glasgow coma scale (GCS)
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at the time of presentation to the emergency room.
Informed consent from the patient's family was taken.
CT findings as recorded by the attending neurosurgeon
included type of brain injury, presence or absence
of intracranial hematoma, site and the number of
intracranial lesions, mass effect/brain oedema, and
presence of hypoxic changes. The outcome was based
on changes in the repeat CT scans that had influenced
management protocol. The outcomes were recorded
as

1. Conservative: Observation with clinical monitoring

2. Medical management: Lower the intracranial
pressure by osmotic diuretic (mannitol), 3% NaCl
or hyperventilation (intubation), or decrease
oedema by steroids.

3. Surgical management: Craniotomy and evacuation
of intracranial hematoma or large contusion and
decompressive craniotomy for mass effect.

Data were analysed using IBM Statistics SPSS 16.
Point estimate and 95% Cl were calculated.

RESULTS

Among 350 patients admitted to the neurosurgical
unit, the prevalence of traumatic brain injury was
found to be 140 (40%) (34.87-45.13, 95% CIl). Among
140 patients, 105 (70%) were male and 35 (25%) cases
were female. All 140 (100%) patients underwent serial
CT2 while only 69 (49.29%) cases underwent serial
CT3. The median age of the patients with traumatic
brain injury was 33 years. Most of the TBI were seen
in road traffic accidents 89 (63.57%), followed by fall
injuries 43 (30.71%), physical assault 6 (4.29%), and 2
(1.43%) included trauma due to animal attack.

The majority of the TBI lesions after CT1 were
contusions 43 (30.71%), followed by mixed lesions 39
(27.86%) and EDH 24 (17.14%) (Figure 1).

24 (17.14%)

4 16 (11.43%)

9 (6.43%)

39 (27.86%),

W & (5.71%)

3 o
43(30.71%) 1(0.71%)
Extradural hemorrhage = Subdural hemorrhage Diffuse axonal injury
= Subarachnoid hemerrhage = Others Contusion

= Mixed

Figure 1. Types of lesions among patients with
traumatic brain injury (n= 140).

The majority 122 (87.14%) of the cases underwent serial
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scan CT2 routinely. Only 18 (12.86%) cases were taken
for CT2 based on neurological deterioration. Of the
69 (49.29%) cases undergoing serial CT3, 68 (48.57%)
cases were routinely performed. Only 1 (0.71%) case
was taken for CT3 based on neurological deterioration
that was managed surgically.

Impression was categorized based onincreasing, static,
or decreasing hematoma size. Among 140 patients, 54
(38.57%) patients had increasing hematoma size on
serial CT2 scan with 23 (16.43%) decreasing volume
and 63 (45%) with static CT scan findings. A total of 69
(49.29%) patients underwent serial CT3 among which
67 (97.10%) had decreasing hematoma and 1 (1.45%)
had increasing hematoma (Table 1).

Table 1. Radiological progression of intracranial
lesions in serial CT among patients with traumatic
brain injury (n= 140).

Progression/impression (n %)
Increasing 54 (38.57)
Decreasing 23 (16.43)
No change 63 (45)

In the current study, 95 (67.86%) patients underwent
CT2 within 12-24 hrs, 39 (27.86%) within 7-12 hrs, 4
(2.86%) cases after 24 hrs and only 2 (1.43%) within
6 hrs. Among these, change in management was
required in those whose CT was done within 12-24 hr
i.e. among 28 cases (29.47%).

Among 140 patients, 112 (80%) were managed
conservatively and 28 (20%) were managed medically
after an initial CT scan. The cases undergoing surgical
intervention after repeat CT scan was 27 (19.28%)
(Table 2).

Table 2. Management after CT1 among patients with
traumatic brain injury (n= 140).

Initial management after CT-1 n (%)
Conservative 112 (80)
Medical 28 (20)

In scans based on routine CT, 18 (12.86%) of routine
CT cases underwent surgical management. Among
those 17 (94.44%) cases had undergone a change in
management based on the finding in serial CT scans
after neurological worsening. A total of 9 (50%) cases
were taken for emergency craniotomies (Table 3).

Table 3. Type of management and CT2 among
patients with traumatic brain injury (n= 140).

Management Variables Total n (%)

Routine Clinical
CTn (%) worsening
n (%)
Conservative 64 (45.71) 1(0.71) 65 (46.43)
Medical 40 (28.57) 8 (5.71) 48 (34.29)
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Surgical 18 (12.86) 9 (6.43)
Total 122 (87.14) 18 (12.86)

27 (19.29)
140 (100)

Among patients undergoing serial CT3, hematoma
size was decreasing among 68 (98.55%) patients. Only
1(1.45%) had an increase in the size of the hematoma,
which underwent a change in management from
conservative to surgical management. The serial
CT was done at 48 hrs from the initial CT1 due to
neurological deterioration that showed increasing
hematoma and the patient underwent surgical
management (Table 4).

Table 4. Management after CT-3 among patients
with traumatic brain injury (n= 69).

Type of management n (%)
Conservative 42 (60.87)
Medical 27 (39.13)
DISCUSSION

In our study, the prevalence of traumatic brain injury
among patients admitted to the neurosurgical unit was
found to be 140 (40%) which was higher as compared
to a study where the prevalence of head injury was
reported to be 31.06%.” Because early identification
of worsening brain injury may allow for more rapid
and early intervention, patients with documented
intracranial injuries often undergo frequent routine
serial scans given that significant radiological
changes may occur with minimal or no clinical and
neurological changes.? The major goal ‘detection
before deterioration’ and timely intervention is the
key to serial CT scans.® This study provides light on
the prevalence of traumatic brain injury, the timing
of serial CT scans performed and the identification of
hematoma progression.

The majority of these cases underwent CT scans
routinely. Within 6 hrs most of the cases were clinically
static and beyond 24 hrs only 1 case had changed in
management. Likewise, the majority of the cases with
clinical worsening had undergone serial CT scans
within a 7-24 hrs period. Of 18 cases with clinical
worsening, 9 underwent CT scans within 7-12 hrs and
7 cases within 13-24 hrs. Similar study done in India
recommended initial CT scan could be followed by a
second CT scan within 24 to 48 hrs for the detection
of evolving lesions and change in management. The
study reported that 75% of the cases who went for
surgical management based on the findings of CT2,
had CT1 done less than 6 hrs after the injury which
was similar to the findings of our study.?

In the current study, 38.57% of cases had progression
of hematoma with 16.43% decreasing and 45%
remaining static. In CT3 almost all cases had resolving
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hematoma. One of 69 cases had undergone CT3
due to neurological deterioration (oedema) which
was managed surgically. In a similar study, 35% of
scans showed the progression of hematoma, 43% of
scans showed no changes and 22% of cases showed
decreasing hematoma.® In their study, 81% of scans
were routinely done without evidence of neurological
deterioration. Likewise, another study reported similar
findings with the progression of hematoma in 33.3%
of cases within 48 hrs and the incidence of increasing
hematoma was predominant in EDH and contusions,
either alone or as mixed lesions.? Repeat CT scans
demonstrated lesions earlier than clinical deterioration
in a study and the likelihood of significant growth
of hematoma increases on subsequent scans.’o"
This shows that the progression of hematoma is an
inevitable process and timely CT scans can diagnose
the expanding hematoma before neurological
deterioration.

In this study, 51 (36.43%) of initial 112 (80%) of patients
were managed conservatively and 20 (14.29%) of
cases of initial 28 (20%) patients managed medically
underwent a change in management after CT2.
Surgical intervention was done in overall 27 (19.29%)
of cases after CT2. Change in management to medical
intervention was seen overall in 34.3% of cases after
CT2. However, only one case had undergone a change
in management after serial CT3. In a retrospective
study, 17% of patients underwent subsequent
neurosurgical intervention which is similar to the
findings of our study.'? Another study reported that
overall, 32% of patients with progression of injury
on repeated CT underwent one or more changes in
nonsurgical management which are comparable to this
current study.™ Likewise, a prospective study showed
that changes in management decisions were seen in
as many as 47 (23%) of cases based upon findings of
repeat CT that doesn’t corroborate the current study.®
However, the incidence of surgical intervention was
seen among 14% of the patients after CT2 and a further
9.7% of cases undergoing surgical intervention after
CT3, within 48 hours of trauma which is similar to our
present study.

A retrospective study suggested that a routine repeat
CT scan within 24 hrs after blunt head trauma might
minimize the potential neurological deterioration
in patients with GCS lower than 12.'2 In their study,

161 (95.83%) patients underwent routine repeat CT
while 7 (4.17%) cases had repeat CT due to worsening
neurological conditions which was similar to our
study where 122 (87.14%) underwent routine repeat
CT and 18 (12.86%) had repeat CT due to worsening
neurological conditions. Of 28 surgically treated cases,
6 (10%) had neurological worsening while the rest had
routine CT scans. This finding is similar to the results
of our study as out of 27 surgically managed cases,
9 cases (50%) had clinical worsening based on CT2
findings. However, we couldn’t categorize the patients
based on GCS and document the improvement
accordingly.

A similar study concluded that all patients with a
head injury should undergo CT after neurological
deterioration because it leads to intervention in over
one-third of the patients.® Another similar study
supported a selective approach for repeating head CTs
with emphasis on changes in neurological symptoms
and GCS.™ In another study it was suggested that a
repeat CT scan may be preferred only in the presence
of clinical worsening and when CT1 is done within 2 hr
after trauma.’®

The limitation of our study is that the study was carried
out among a small population and in a single centre,
thus lacks the generalizability of the outcomes.

CONCLUSIONS

The prevalence of traumatic brain injuries was found
to be higher than similar studies done in similar
settings. However, scans indicated after neurological
deterioration almost always resulted in interventional
changes whether surgical or medical. Timely
performed serial CT scans are important in changing
management of the patients with traumatic brain
injury and serve to decrease the risk for neurological
deterioration by detecting radiological progression
prior to clinical worsening.

ACKNOWLEDGEMENTS

The authors would like to thank all the residents and
fellows of CMCTH who contributed to the maintenance
of the medical record.

Conflict of Interest: None.

REFERENCES

1. Syed AT, Lone NA, Wani MA, Bhat AS. Clinical management
of patients with minor head injuries. Int ] Health Sci
(Qassim). 2007 Jan;1(1):131-40. [PubMed | Full Text]

517 JNMA | vOL 61

ISSUE 262

2. McIntosh TK, Juhler M, Wieloch T. Novel pharmacologic
strategies in the treatment of experimental traumatic
brain injury: 1998. ] Neurotrauma. 1998 Oct;15(10):731-69.
[PubMed | Full Text | DOI]

JUNE 2023

Free Full Text Articles are Available at www.jnma.com.np



http://www.jnma.com.np
https://pubmed.ncbi.nlm.nih.gov/21475463/
https://d1wqtxts1xzle7.cloudfront.net/63384398/ijhs-1-1-0131__Min_HI20200521-11426-r1o3nr-libre.pdf?1590068360=&response-content-disposition=inline%3B+filename%3DClinical_Management_of_Patients_with_Min.pdf&Expires=1685105499&Signature=L-WEC9SStRFrWyYKBeEqQ2m1qA3X7JUt3cm24KxjM1Abx41IQaURp2TMa-qX8a2P4-meHcpMXuUdfdzD1HRorK1fjaCTbxOtLV78mLBHcxhucDnA2aGcmdOJu5KK1DL2BdQDwed~o4v4wQgKOV15VId0RPfeJoqWjrgqg-7lTh0UabsCHQuWoeXcdzNCSd-VrGxKgA9ThhnqW68wsUxDGwXYA-sV8YtryYD0H-wb6ComFb6OBT5PNa-q4wGdj~Frs8aKlqFxjxx~fuoCUoD6StNh79UStKXSjYA1tCDTHXmpLgYxmUXGNUMiHSnPVWhJ-tFb7b1FQaVotWdcETTtlQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://pubmed.ncbi.nlm.nih.gov/9814632/
https://www.liebertpub.com/doi/10.1089/neu.1998.15.731?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed
https://doi.org/10.1089/neu.1998.15.731

Shrestha et al. Traumatic Brain Injury among Patients Admitted in Neurosurgical Unit in a Tertiary Care Centre: A Descriptive Cross...

Marshall LF, Becker DP, Bowers SA, Cayard C, Eisenberg H,
Gross CR, et al. The National Traumatic Coma Data Bank.
Part 1: design, purpose, goals, and results. ] Neurosurg. 1983
Aug;59(2):276-84. [PubMed | Full Text | DOI]

Jha S, Yadav BN, Karn A, Aggrawal A, Gautam AP.
Epidemiological study of fatal head injury in road traffic
accident cases: a study from BPKIHS, Dharan. Health
renaissance. 2010;8(2):97-101. [Full Text | DOI]

Kim JJ, Gean AD. Imaging for the diagnosis and
management of traumatic brain injury. Neurotherapeutics.
2011 Jan;8(1):39-53. [PubMed | Full Text | DOI]

Eroglu SE, Onur O, Ozkaya S, Demizbasi A, Demir H,
Ozpolat C. Analysis of repeated CT scan need in blunt head
trauma. Emerg Med Int. 2013;2013:916253. [PubMed | Full
Text | DOI]

Jha R, Pathak P, Koirala P, Maharjan B, Panthi S. Road
traffic accidents presenting to the emergency department
of a tertiary care center: a descriptive cross-sectional study.
JNMA ] Nepal Med Assoc. 2021 Nov 15;59(243):1081-5.
[PubMed | Full Text | DOI]

Doddamani RS, Gupta SK, Singla N, Mohindra S, Singh P.
Role of repeat CT scans in the management of traumatic
brain injury. The Indian Journal of Neurotrauma. 2012 Jun
1,9(1):33-9. [Full Text | DOI]

Brown CV, Zada G, Salim A, Inaba K, Kasotakis G,
Hadjizacharia P, et al. Indications for routine repeat head
computed tomography (CT) stratified by severity of
traumatic brain injury. ] Trauma. 2007 Jun;62(6):1339-44.
[PubMed | Full Text | DOI]

10.

11.

12.

13.

14.

15.

Cope DN, Date ES, Mar EY. Serial computerized tomographic
evaluations in traumatic head injury. Arch Phys Med
Rehabil. 1988 Jul;69(7):483-6. [PubMed | Full Text]

Narayan RK, Maas AIR, Servadei F, Skolnick BE,
Tillinger MN, Marshall LF, et al. Progression of traumatic
intracerebral hemorrhage: a prospective observational
study. ] Neurotrauma. 2008 Jun;25(6):629-39. [PubMed |
Full Text | DOI]

Park HK, Joo WI, Chough CK, Cho CB, Lee K], Rha HK.
The clinical efficacy of repeat brain computed tomography
in patients with traumatic intracranial haemorrhage within
24 hours after blunt head injury. Br J Neurosurg. 2009
Dec;23(6):617-21. [PubMed | Full Text | DOI]

Givner A, Gurney J, O'Connor D, Kassarjian A, Lamorte
WW, Moulton S. Reimaging in pediatric neurotrauma:
factors associated with progression of intracranial injury. J
Pediatr Surg. 2002 Mar;37(3):381-5. [PubMed | Full Text |
O]

Hill EP, Stiles PJ, Reyes ], Nold RJ, Helmer SD, Haan
JM. Repeat head imaging in blunt pediatric trauma
patients: is it necessary? J Trauma Acute Care Surg. 2017
May;82(5):896-900. [PubMed | Full Text | DOI]

Shah JM, Shah KS, Kumar J, Sundaram PK. Role of routine
repeat computed tomography of brain in patients with mild
and moderate traumatic brain injury: a prospective study.
Asian ] Neurosurg. 2017 Jul-Sep;12(3):412-5. [PubMed | Full
Text | DOI]

(/ ©The Author(s) 2023.

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article

are included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the

Creative Commons license, users will need to obtain permission from the license holder to reproduce the material. To view a copy of this
\\ license, visit https://creativecommons.org/licenses/by/4.0/

518

JNMA | VvOL 61 ISSUE 262 | JUNE 2023

Free Full Text Articles are Available at www.jnma.com.np



http://www.jnma.com.np
https://pubmed.ncbi.nlm.nih.gov/6345728/
https://thejns.org/view/journals/j-neurosurg/59/2/article-p276.xml
https://doi.org/10.3171/jns.1983.59.2.0276
https://www.nepjol.info/index.php/HREN/article/view/4420
https://doi.org/10.3126/hren.v8i2.4420
https://pubmed.ncbi.nlm.nih.gov/21274684/
https://thejns.org/view/journals/j-neurosurg/59/2/article-p276.xml
https://doi.org/10.3171/jns.1983.59.2.0276
https://pubmed.ncbi.nlm.nih.gov/24367725/
https://www.hindawi.com/journals/emi/2013/916253/
https://www.hindawi.com/journals/emi/2013/916253/
https://doi.org/10.1155/2013/916253
https://pubmed.ncbi.nlm.nih.gov/35199760/
https://www.jnma.com.np/jnma/index.php/jnma/article/view/6660/3854
https://doi.org/10.31729/jnma.6660
https://www.sciencedirect.com/science/article/abs/pii/S0973050812000081
https://doi.org/10.1016/j.ijnt.2012.04.007
https://pubmed.ncbi.nlm.nih.gov/17563645/
https://journals.lww.com/jtrauma/Abstract/2007/06000/Indications_for_Routine_Repeat_Head_Computed.4.aspx
https://doi.org/10.1097/ta.0b013e318054e25a
https://pubmed.ncbi.nlm.nih.gov/3389985/
https://cir.nii.ac.jp/crid/1570291226312285440
https://pubmed.ncbi.nlm.nih.gov/18491950/
https://www.liebertpub.com/doi/10.1089/neu.2007.0385?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://doi.org/10.1089/neu.2007.0385
https://pubmed.ncbi.nlm.nih.gov/19922276/
https://www.tandfonline.com/doi/full/10.3109/02688690902999302
https://doi.org/10.3109/02688690902999302
https://www.thieme-connect.de/products/ejournals/abstract/10.4103/1793-5482.180968
https://www.jpedsurg.org/article/S0022-3468(02)75579-6/pdf
https://doi.org/10.1053/jpsu.2002.30825
https://pubmed.ncbi.nlm.nih.gov/28248802/
https://journals.lww.com/jtrauma/Abstract/2017/05000/Repeat_head_imaging_in_blunt_pediatric_trauma.9.aspx
https://doi.org/10.1097/ta.0000000000001406
https://pubmed.ncbi.nlm.nih.gov/28761517/
https://www.thieme-connect.de/products/ejournals/abstract/10.4103/1793-5482.180968
https://www.thieme-connect.de/products/ejournals/abstract/10.4103/1793-5482.180968
https://doi.org/10.4103/1793-5482.180968
https://creativecommons.org/licenses/by/4.0/

	_gjdgxs

