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Abstract
 Background: Considering the signi�cant burden of brain death and its leading cause in emergency
clinical settings, head traumatic intracranial hemorrhage, the most prevalent type of hemorrhagic event in
these scenarios, will help us predict the possibility of consequent development of a vegetative state.

Methods: This study aimed to assess the prevalence of other intracranial hemorrhages in patients with
brain death. 70 head traumatic brain dead patients referred to Masih Daneshvari hospital underwent CT
scan assessment to determine the prevalence of major intracranial hemorrhage types and their
complications.

 Results: Subarachnoid (SAH) and subdural (SDH) hemorrhages consisted of the most prevalent
intracranial hemorrhage types among patients with brain dead; 45.7 % and 40%, respectively. Overall,
hemorrhagic events led to a midline shift in 14.3% and Edema in 12.9% of cases. We noticed midline shift
more in SAH subjects while Edema was of higher prevalence among subarachnoid hemorrhages SDH
patients.

Conclusion: This study found Subarachnoid (SAH) and subdural (SDH) hemorrhages as the most
prevalent types of intracranial hemorrhage among head traumatic brain-dead patients. 

Introduction
Traumatic brain injuries are present in emergency settings persistently. They are of concern regarding
intracranial hemorrhage events and their subsequent complications, among which brain death is the end
of the clinical scenario. However, 70-80 percent of head traumas are benign with no damage to the brain
or function, relief spontaneously by conservative interventions [4] [3]. 

Head trauma is more prevalent among patients aged 21-30 years old and is of concern due to its higher
incidence in past years [15]. Intracranial hemorrhages consist of many types, including epidural
hemorrhage (EDH), subdural hemorrhage (SDH), subarachnoid hemorrhage (SAH), and intraventricular
hemorrhage (IVH). Head traumatic hemorrhagic lesions can also be accompanied by contusion or
midline shift, worsening the clinical prognosis. Assessments of the patient include Glasgow Coma Scale
(GCS) assessment and the brain CT scan to diagnose the type of hemorrhage [6,13,8,2,10,14].

 According to the Uniform Determination of Death Act (UDDA) guideline; it states that brain death
diagnosis is an irreversible absence of brain function caused by lesions involving the entire brain.
Bedside examinations for con�rmation of brain dead include loss of responsiveness, movement, and
brain stem re�exes that con�rm the patient's comatose state. It should be kept in mind that the
consumption of sedative drugs, hypothermia, hypotension, or metabolic disturbances must be excluded
or corrected initially before making the brain-dead diagnosis. Apnea test assesses the brain stem function
in detecting the absence of respiratory drive [11]. Insu�cient blood supply to the brain is considered
critical paraclinical evidence approving the brain death event [7]. Brain CT angiography (with a sensitivity
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of 85.7 %) is superior to CT scan (with a sensitivity of 76%) in the diagnosis of brain death; however, CT
scan is a useful tool in making the diagnosis [12,5]. 

According to health data reports of the global burden of diseases, subarachnoid hemorrhage (a prevalent
type of intracerebral hemorrhage (ICH)) consists of 0.47 percent of the leading causes of death in Iran
and 0.8 percent of death's leading causes globally. DALYs of subarachnoid hemorrhage reported with the
rate of 61,014.08 years in Iran and 12,403,459.25 globally in 2017;  indicated the enormous emotional
and economic burden of intracranial hemorrhages affecting the involved families [1]. 

Considering unusual complications arising from traumatic brain injuries on patients, the early detection
and the required interventions according to the type of cranial hemorrhage predict the clinical outcome
and �nal prognosis. It would be su�cient to decrease the occurrence rate of brain death as the end-stage
brain injury. Unfortunately, few reports are available regarding different types of cranial hemorrhages,
leading to brain death events in head trauma patients. Here we have assessed the prevalence of different
types of intracranial hemorrhages, which have led to brain death in head trauma patients.

Materials And Methods
This cross-sectional study has involved 70 head traumatic brain dead patients referred to Masih
Daneshvari Hospital during 2019 according to inclusion and exclusion criteria. Inclusion criteria consisted
of patients with age between 18-80 years old and the presence of both recent head trauma and brain
death con�rmed by two neurologists. Exclusion criteria were hidden history of head trauma and any other
known etiologies for the patient's brain death than traumatic intracranial hemorrhage. Patients were
assessed by CT scan to determine the prevalence of signi�cant types of intracranial hemorrhages (ICH) -
Epidural hemorrhage (EDH), Subdural hemorrhage (SDH), Subarachnoid hemorrhage (SAH), and
intracerebral hemorrhage (ICH)-. We have also measured the prevalence of two major intracranial
hemorrhage complications, including brain edema and midline shift. 

Analysis: 

We employed SPSS version 22 for analysis. Quantitative variables were described by means and
variances, while their frequencies de�ned qualitative data. Chi-square tests were used to compare the
proportion of presence of complications between types of intracranial hemorrhages. P-value equal to
0.05 assumed statistically signi�cant within CIs of 95%. Ethics: In this research, ethical issues were
conserved according to Helsinki's declaration and authorized by the Islamic Azad University of Medical
Sciences (IAUTMU) Ethics committee.

Results
Seventy patients of this study were 32 ± 13.26 years on average of their age, and 84.3 % males and 15.7
% females in the sex category. Measuring the prevalence of other hemorrhages using CT scan revealed
the presence of SAH in 45.7 %, SDH in 40%, ICH in 21.4%, and EDH in 5.7% of cases. We should bear in
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mind that some cases did not have only one type of intracranial hemorrhage. Overall, hemorrhagic events
were followed by a midline shift in 14.3% and Edema in 12.9% of cases [Table 1]; [�gure 1]. Brain edema
was more prevalent among patients with SAH compared to subjects with SDH (P-value < 0.001; Chi-
square), while Midline shift was more prevalent among SDH patients compared to SAH subjects (P-value
< 0.001; Chi-square) [Table 2]. 

Discussion
This study found SAH and SDH as the most prevalent types of intracranial hemorrhagic events,
respectively, in brain death subjects with different incidence rates of complications. Our results are
consistent with reports from Yattoo et al. on the prevalence of SAH, SDH, EDH, ICH, and brain edema
equal to 0.74%, 10.39%, 7.92%, 0.74%, and 3.21% in head trauma patients [15]; hence, we have shown
equal order of prevalence in hemorrhagic events which have led to brain death. Midline shift is a life-
threatening event that could arise from causes of increased intracranial pressure (ICP), such as brain
tumors and intracranial hemorrhages [9]. Edema is a considerable complication that may result from
intracranial hemorrhagic events. SDH subjects demonstrated a higher incidence of brain edema
compared to SAH patients. With the help of epidemiologic studies, physicians got a good grasp of the
leading causes of death and disability in their communities. 

Conclusion
The signi�cant burden of brain death and its leading cause in emergency clinical settings, head traumatic
intracranial hemorrhage is the most prevalent type of hemorrhagic event in these scenarios. According to
this study, SAH and SDH are the most prevalent types of intracranial hemorrhagic events in brain death
subjects with a different incidence rate of complications. It will help us predict the possibility of
consequent development of a vegetative state. 

List Of Abbreviations
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SAH Subarachnoid hemorrhages

SDH subdural hemorrhages

EDH epidural hemorrhage

IVH intraventricular hemorrhage 

UDDA Uniform Determination of Death Act 

GCS Glasgow Coma Scale

ICH  Intracerebral hemorrhage.

ICP intracranial pressure 
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Tables

Table 1. Descriptive statistics of quantitative data by percentages report

Table 1. descriptive statistics of quantitative data by percentages report

 

 

Variable

 

Presence (%)

 

Absence (%)

 

Gender 

 

Male : 84.3

 

Female: 15.7%

 

SAH

45.7% 54.3%

SDH 40% 60%

EDH 5.7% 94.3%

ICH 21.4 78.6%

Midline shift 14.3% 85.7%

Brain edema 12.9% 87.1%

SAH: Subarachnoid hemorrhages

SDH: subdural hemorrhages
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EDH: epidural hemorrhage

ICH: Intracerebral hemorrhage

Table 2. Comparison of complications between SAH and SDH

Table 2. Comparison of complications between SAH and SDH

 

                    Complication

Hemorrhage

 

Midline shift (ratio)

 

Edema (ratio)

 

SAH 

 

0.16

 

0.11

 

SDH

 

0.07

 

0.21

 

P-value (Chi-square)

 

< 0.001

 

< 0.001

SAH: Subarachnoid hemorrhages

SDH: subdural hemorrhages

Figures
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Figure 1

Prevalence of types of lesions. SAH: Subarachnoid hemorrhages SDH: subdural hemorrhages EDH:
epidural hemorrhage ICH: Intracerebral hemorrhage


