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ABSTRACT 

BACKGROUND 

Given the severity of the brain death burden and its main cause in emergency clinical settings, intracerebral hemorrhage due 

to concussion, determining the most common type of hemorrhage among these patients, helps us to predict the likelihood of 

progression of the vegetative outcome. 

PURPOSE 

This study aimed to assess the prevalence of different types of intracranial hemorrhage in patients with brain death. 

MATERIAL AND METHODS 

70 head traumatic brain dead-patients who were referred to Masih Daneshvari hospital undergone assessment by CT scan to 

determine the prevalence of major intracranial hemorrhage types and their complications. 

RESULTS 

Subarachnoid hemorrhage (SAH) and subarachnoid hemorrhage (SDH) are the most common types of intracranial 

hemorrhage among patients with brain death. Overall, 45.7 %and 40%, respectively, were associated with bleeding events 

with a change in the midline at 14.3% and edema at 12.9%. The middle shift was more common in SAH patients, while edema 

was more common in SDH patients. Each relative to the other. 
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CONCLUSION 

This study showed that SAH and SDH are the most common types of intracranial hemorrhage in patients with traumatic brain 

injury. 
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INTRODUCTION 

Traumatic brain injury is common in emergencies and is a 

concern for intracranial hemorrhage and its aftermath. 

Meanwhile, brain death is the end of the clinical scenario. 

However, 70%-80% of head injuries are benign and do not 

damage the brain or its function, resolving spontaneously 

with conservative interventions [1, 2].  

Although head trauma is more common in patients aged 

20 years - 30 years, it has become a concern due to the 

higher incidence reported in recent years [3]. Intracranial 

hemorrhage consists of several types, including epidural 

hemorrhage (EDH), subdural hemorrhage (SDH), 

subarachnoid hemorrhage (SAH), and intraventricular 

hemorrhage (IVH). Hemorrhagic lesions due to 

concussion of the head can also be accompanied by 

bruising or middle shift. Worsening clinical prognosis. 

Patient evaluations include GCS evaluation and CT scan 

of the brain to diagnose the type of bleeding [4-9]. 

Brain death is clinically defined according to UDDA 

guidelines. This guideline states that Diagnosis of brain 

death due to complete brain damage involves irreversible 

brain function that affects the entire brain. Clinical 

examinations to confirm brain death include loss of 

response, movements, and reflexes of the brainstem in 

which the patient goes into a coma. It should be noted that 

before diagnosing brain death, consumption of drugs 

including sedatives, hypothermia, hypotension, or 

metabolic disorders must first be omitted or corrected. The 

apnea test assesses the brainstem function by detecting the 

absence of a respiratory drive [10]. Insufficient blood 

supply to the brain is approved as a critical paraclinical 

evidence approving the brain death event [11]. CT 

angiography of the brain (with a sensitivity of 85.7%) is 

superior to CT scan (with a sensitivity of 76%) in the 

diagnosis of brain death, however, CT scan is a reliable 

tool in diagnosis [12,13].  

According to health data on the global burden of disease, 

subarachnoid hemorrhage (common type ICH) accounts 

for 0.47% of the leading causes of death in Iran and 0.8% 

of the leading causes of death around the world. In 2019, 

DALYs Subarachnoid hemorrhage was reported with a 

rate of 23,522.21 years in Iran and 32,801.70 in the world. 

These results Indicate a large burden of intracranial 

hemorrhage due to brain damage economically as well as 

the emotional impact on their families [14].  

Considering the heavy burden of complications from brain 

injuries on patients, early detection of cranial hemorrhage 

and brain injury, performing the necessary interventions 

while predicting the clinical outcome and final prognosis 

according to the type of cranial hemorrhage caused by 

head trauma, will be effective in reducing the rate of brain 

death as an end to injury. Unfortunately, there are few 

reports on the different roles of cranial hemorrhage in 

subsequent brain death events in head trauma patients. In 

this study, we evaluated the prevalence of intracranial 

hemorrhage that has led to brain death in head trauma 

patients. 

MATERIALS AND METHODS 

This cross-sectional study included 70 patients with 

cerebral palsy who were referred to Masih Daneshvari 

Hospital in 2019 according to the admission and discharge 

criteria. Inclusion criteria included patients aged 18 years 
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- 80 years and the existence of both recent stroke and brain 

death was confirmed by two neurologists. Exclusion 

criteria were a history of remote concussion and other 

known causes of brain death other than traumatic 

intracranial hemorrhage. Patients were evaluated using CT 

scans to determine the major rates of intracranial 

hemorrhage in those patients including epidural 

hemorrhage (EDH), subdural hemorrhage (SDH), 

subarachnoid hemorrhage (SAH), and intracerebral 

hemorrhage (ICH). Be. Also, the prevalence of two major 

complications of intracranial hemorrhage, including 

cerebral edema and midline change, was measured. 

Analysis 

SPSS software version 22 was used for analysis. 

Quantitative variables are described using variance and 

variance, while qualitative data are defined by their 

frequencies. Chi-square tests were used to compare the 

proportion of complications among intracranial 

hemorrhages. A p-value of 0.05 is statistically significant 

at 95% CI. Ethics: In this study, the ethical principles were 

maintained according to the Helsinki Declaration and 

approved by the Ethics Committee of the Free University 

of Medical Sciences (IAUTMU). 

RESULTS 

The average age of 70 patients in this study was 32 ± 13.26 

years, 84.3% were male and 15.7% were female. By 

measuring the prevalence of various types of hemorrhages 

using CT scan, the presence of SAH was observed in 

45.7%, SDH in 40%, ICH in 21.4%, and EDH in 5.7% of 

cases. It should be noted that in some cases there is not just 

one type of intracranial hemorrhage but also in general, 

bleeding events were associated with a midline change in 

14.3% and edema in 12.9% of cases (Table 1) (Figure 1). 

Brain edema was more common in patients with SAH than 

in SDH patients (P-value <0.001; Chi-square) while 

midline shift was more common in SDH patients than in 

SAH patients (P-value <0.001; Chi-square) (Table 2). 

 

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% 

Table 1: Descriptive statistics of quantitative data by 

percentages report. 

 
Figure 1: Prevalence of types of lesions. 

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 

Table 2: Comparison of complications between SAH and 

SDH. 

DISCUSSION 

This study showed that respectively, SAH and SDH are 

the most common types of intracranial hemorrhagic events 

in brain dead individuals with different incidences of 

complications. Our results adapted to reports Yattoo et.al, 

in 2008, on the prevalence of SAH, SDH, EDH, ICH, and 

cerebral edema equal to 0.74%, 10.39%, 7.92%, 0.74%, 

and 3.21% in head trauma patients [3]. Therefore, in this 

study, we showed the order of prevalence of hemorrhage 

events that lead to brain death. Shift midline is a life-

threatening risk that can be caused by increased 

intracranial pressure such as brain tumors and intracranial 

hemorrhage [15]. SAH was associated with higher middle 

shift rates compared to SDH. Edema is another 

complication that may be caused by hemorrhage events 

inside the skull. SDH subjects were more likely to develop 

cerebral edema than SAH patients. Epidemiological 

studies focusing on prevalence assessment help physicians 
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to have a better view of the underlying causes and causes 

of death and disability in their communities. 

In conclusion, SAH and SDH are the most common types 

of intracranial hemorrhagic events in brain death 

individuals with the different incidence of complications. 

DECLARATIONS 

Funding 

This study has been funded by Azad University of Medical 

Sciences (IAUTMU) which is greatly appreciated. 

Conflict of Interest/Competing Interests 

The authors approve that they have no conflict of interest 

associated with any organization or entity in the subject 

matter or materials discussed in this manuscript. 

Ethics Approval 

In this research, ethical issues were conserved according 

to declaration of Helsinki and was approved by Azad 

University of Medical Sciences (IAUTMU) Ethics 

committee. 

Consent to Participate 

Not applicable. 

Consent for Publication 

Not applicable. 

Availability of Data and Material 

In this paper, we report the Spectral imaging has brought 

a new light insight to the field of radiology, based on its 

specific characteristics such as high resolution and, low 

dose of radiation. 

Code Availability 

Not applicable.

REFERENCES 

1. Greenes DS (2006) Neurotrauma. In: Fleisher GR, Ludwig S, Henretig FM (Eds.) Textbook of pediatric emergency 

medicine 5th (Edn.) Lippincott Williams & Wilkins, Philadelphia: 1361. 

2. Biros MH, Heegaard WG (2002) Head trauma. In: Marx JA, Hockberger RS, Walls RM, (Eds.) Rosens: Emergency 

medicine: Concepts and clinical practice 5th (Edn.) St. Louis, MO: Mosby: 286-293. 

3. Yattoo G, Tabish A (2008) The profile of head injuries and traumatic brain injury deaths in Kashmir. Journal of Trauma 

Management & Outcomes 2: 5. 

4. Ghajar J (2000) Traumatic brain injury. Lancet 356(9233): 923-929.  

5. Signorini DF, Andrews PJ, Jones PA, et al. (1999) Predicting survival using simple clinical variables: A case study in 

traumatic brain injury. Journal of Neurology, Neurosurgery and Psychiatry 66(1): 20-25.  

6. Lannoo E, Van Rietvelde F, Colardyn F, et al. (2000) Early predictors of mortality and morbidity after severe closed head 

injury. Journal of Neurotrauma 17(5): 403-414.  

7. Beca J, Cox PN, Taylor MJ, et al. (1995) Somatosensory evoked potentials for prediction of outcome in acute severe brain 

injury. The Journal of Pediatrics 126: 44-49. 

8. Mussack T, Biberthaler P, Kanz KG, et al. (2002) Serum S-100B and interleukin-8 as predictive markers for comparative 

neurologic outcome analysis of patients after cardiac arrest and severe traumatic brain injury. Critical Care Medicine 

30(12): 2669-2674.  

9. Trabold F, Meyer PG, Blanot S, et al. (2004) The prognostic value of transcranial doppler studies in children with moderate 

and severe head injury. Intensive Care Medicine 30(1): 108-112.  

10. Rayner M, Mansoor M, Holt T, et al. (2019) Brain death criteria: Medical dogma and outliers. The Yale Journal of Biology 

and Medicine 92(4): 751-755.  

https://books.google.com/books?hl=en&lr=&id=a7CqcE1ZrFkC&oi=fnd&pg=PR5&dq=1.%09Greenes+DS+(2006)+Neurotrauma.+In:+Fleisher+GR,+Ludwig+S,+Henretig+FM+(Eds.)+Textbook+of+pediatric+emergency+medicine+5th+(Edn.)+Lippincott+Williams+%26+Wilkins,+Philadelphia:+1361.&ots=ljiCQljgWC&sig=jZHQfm-njAA5vEJYKvJKrZQkGpI
https://books.google.com/books?hl=en&lr=&id=a7CqcE1ZrFkC&oi=fnd&pg=PR5&dq=1.%09Greenes+DS+(2006)+Neurotrauma.+In:+Fleisher+GR,+Ludwig+S,+Henretig+FM+(Eds.)+Textbook+of+pediatric+emergency+medicine+5th+(Edn.)+Lippincott+Williams+%26+Wilkins,+Philadelphia:+1361.&ots=ljiCQljgWC&sig=jZHQfm-njAA5vEJYKvJKrZQkGpI
https://books.google.com/books?hl=en&lr=&id=uggC0i_jXAsC&oi=fnd&pg=PP1&dq=Biros+MH,+Heegaard+WG+(2002)+Head+trauma.+In:+Marx+JA,+Hockberger+RS,+Walls+RM,+(Eds.)+Rosens:+Emergency+medicine:+Concepts+and+clinical+practice+5th+(Edn.)+St.+Louis,+MO:+Mosby:+286-293.&ots=FezVgG0Ui5&sig=kpw9irV-56lFzon4u0_uaZ-Sf_M
https://books.google.com/books?hl=en&lr=&id=uggC0i_jXAsC&oi=fnd&pg=PP1&dq=Biros+MH,+Heegaard+WG+(2002)+Head+trauma.+In:+Marx+JA,+Hockberger+RS,+Walls+RM,+(Eds.)+Rosens:+Emergency+medicine:+Concepts+and+clinical+practice+5th+(Edn.)+St.+Louis,+MO:+Mosby:+286-293.&ots=FezVgG0Ui5&sig=kpw9irV-56lFzon4u0_uaZ-Sf_M
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2464577/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2464577/
https://pubmed.ncbi.nlm.nih.gov/11036909/
https://pubmed.ncbi.nlm.nih.gov/9886445/
https://pubmed.ncbi.nlm.nih.gov/9886445/
https://pubmed.ncbi.nlm.nih.gov/10833059/
https://pubmed.ncbi.nlm.nih.gov/10833059/
https://pubmed.ncbi.nlm.nih.gov/7815222/
https://pubmed.ncbi.nlm.nih.gov/7815222/
https://pubmed.ncbi.nlm.nih.gov/12483057/
https://pubmed.ncbi.nlm.nih.gov/12483057/
https://pubmed.ncbi.nlm.nih.gov/12483057/
https://pubmed.ncbi.nlm.nih.gov/14600812/
https://pubmed.ncbi.nlm.nih.gov/14600812/
https://pubmed.ncbi.nlm.nih.gov/31866791/
https://pubmed.ncbi.nlm.nih.gov/31866791/


https://www.tridhascholars.org | October-2022 

Art and Science of Surgery in 2022 

33 

11.  Karakuş K, Demirci S, Cengiz AY, et al. (2014) Confirming the brain death diagnosis using brain CT angiography: 

Experience in Tokat State Hospital. International Journal of Clinical and Experimental Medicine 7(7): 1747-1751.  

12. Rieke A, Regli B, Mattle HP, et al. (2011) Computed tomography angiography (CTA) to prove circulatory arrest for the 

diagnosis of brain death in the context of organ transplantation. Swiss Medical Weekly 141: 13261-13270.  

13. Frampas E, Videcoq M, de Kerviler E, et al. (2009) CT angiography for brain death diagnosis. AJNR American Journal 

of Neuroradiology 30(8): 1566-1570.  

14. Global Health Data Exchange. Institute for health metrics and evaluation. University of Washington. 

15. Moussa WMM, Khedr WM, Elwany AH (2018) Prognostic significance of hematoma thickness to midline shift ratio in 

patients with acute intracranial subdural hematoma: A retrospective study. Neurosurgical Review 41(2): 483-488.  

https://pubmed.ncbi.nlm.nih.gov/25126174/
https://pubmed.ncbi.nlm.nih.gov/25126174/
https://pubmed.ncbi.nlm.nih.gov/21971739/
https://pubmed.ncbi.nlm.nih.gov/21971739/
http://www.ajnr.org/content/30/8/1566
http://www.ajnr.org/content/30/8/1566
https://vizhub.healthdata.org/gbd-results/
https://pubmed.ncbi.nlm.nih.gov/28685310/
https://pubmed.ncbi.nlm.nih.gov/28685310/

