Trajectory and Risk Factors of Acute Spontaneous Subdural
Hematoma complicating course of hospitalization in Critically 1l
Patients: A Five-Year Case Series Study

Abstract

Background: Acute spontaneous subdural hematoma SDHis an uncommon but critical condition
in critically ill patients. While chronic SDH is more frequent, the trajectory and risk factors of
acute spontaneous SDH in such patients have been underreported.Aim: This study aims to
analyze the trajectory and identify the risk factors for acute spontaneous SDH among critically ill
patients.Objective: The objectives are to assess the risk factors associated with acute
spontaneous SDH, understand its progression during hospital stays, and evaluate the impact of
timely diagnosis and management on patient outcomes.Materials and Methods: Over a five-
year period from April 2019 to April 2024, we conducted a retrospective analysis of 9 critically
ill patients who developed acute spontaneous SDH during their course in the hospital. Data on
demographics, co-morbidities, risk factors, hospital course, and outcomes, including a 90-day
follow-up, were collected and analyzed.Results: The study identified several key risk factors
prevalent among the patients with acute spontaneous SDH. of which age, use of antiplatelet,
previous cardiac intervention were major contributors, while hypertension, chronic alcohol use,
renal insufficiency were also noted. Thettrajectory showed poor prognosis with a significant
increase in length of stay in the ICU 11.3days; co-relating with a high APACHE 1V 71.4. Risk of
HAI is seen increased with 1 case of VAP and 1 reported CAUTI. The outcome showed
66.6%% 180-day mortality and severe morbidity or 44.4% mortality during hospital
stay.Conclusion: This study provides insight into the significant risk factors and clinical
trajectory of acute spontaneous SDH in complicating course of hospitalization in critically ill
patients. The findings underscore the importance of active surveillance in high risk individuals,
monitoring for new sensory or motor deficits, early detection and protocoled treatmentamong
such patients. The severe-outcome results stress the need for extra vigilance in critically ill
patients complicated by acute SDH during the course of admission. Future studies should aim to
include larger sample sizes-and multicenter data to validate these findings and improve the
generalizability of the results.
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Introduction

SDH is a.common type of intracranial hemorrhage that occurs beneath the dura mater, the
outermost meningeal layer of the brain. This condition can result from traumatic injury or
spontaneously in the absence of trauma. While chronic subdural hematoma is frequently
encountered, especially in the elderly, ASDH in critically ill patients represents a distinct clinical
challenge, marked by its sudden onset and the absence of an inciting traumatic event. [1]

SDH can be classified into acute, subacute, and chronic types, based on the timing of symptom
onset relative to the causative event. Acute SDH typically manifests within days of head trauma,



presenting a high risk of increased intracranial pressure and rapid neurological deterioration.
Chronic SDH, in contrast, develops over weeks to months and is often related to minor or
unrecognized head injuries; it is particularly common among the elderly, where it may present
with subtle and progressive symptoms. [2]

The incidence of chronic SDH has been widely studied, with rates ranging from 1.7 to 20.6 per
100,000 person-years in the general adult population, and up to 129.5 per 100,000 among those
aged 80 years or older. However, the incidence of ASDH is significantly lower, estimated
between 0.2 to 1.1 per 1,000 patient-years in populations not on antithrombotic therapy. This
rarity underscores the importance of understanding its pathophysiology and risk factors in special
populations, such as critically ill patients, who may be particularly vulnerable due to various
predisposing factors.[2]

The pathogenesis of ASDH is not fully understood but is thought to involve the rupture of
bridging veins or cortical arteries, often exacerbated by vascular fragility due to. systemic or
cerebral pathology. In critically ill patients, factors such as coagulopathy, sudden changes in
intracranial or venous pressures, infection, and metabolic disturbances can. precipitate such
events. Notably, the use of anticoagulant and antiplatelet medications, common among patients
with cardiovascular diseases, increases the risk of developing ASDH even in the absence of overt
trauma.[3]

Critically ill patients often have multiple comorbidities, such as diabetes mellitus, hypertension,
and ischemic heart disease, which may contribute to the complexity of their clinical management
and increase their risk for spontaneous hemorrhages. The interplay of these conditions with
systemic inflammation and vascular integrity can further predispose these patients to ASDH.[3]
The clinical presentation of ASDH in critically ill patients can be particularly challenging to
diagnose due to the overlap with other-neurological complications common in this group, such as
encephalopathy or the effects of sedation. Common.symptoms such as headache, confusion, and
drowsiness may be attributed incorrectly to other causes, delaying the diagnosis. Imaging,
particularly computed tomography. (CT) of the brain, plays a critical role in the timely
identification and management of ASDH.[4]

Aim
To investigate the trajectory ‘and risk factors of acute spontaneous subdural hematoma
complicating course of hospitalization in critically ill patients.

Objectives
1. .To identify and analyze the risk factors contributing to the development of acute
spontaneous SDH in critically ill patients.
2. To document the progression and clinical trajectory of acute spontaneous SDH during
hospitalization.
3. To evaluate the outcomes of early diagnosis and intervention in the management of acute
spontaneous SDH.

Materials and Methods

Source of Data: The data for this retrospective study was sourced from the medical records of
critically ill patients admitted to our hospital.

Study Design: This was a retrospective case series study, focusing on critically ill patients who
developed acute spontaneous SDH during course in the hospital.



Study Location: The study was conducted at the intensive care unit (ICU) of a tertiary care
hospital, Sevasadan Lifeline Superspeciality, Miraj

Study Duration: The duration of the study spanned five years, from April 2019 to April 2024.
Sample Size: Atotal of 9 patients were included in this study.

Inclusion Criteria: Patients admitted to the ICU with various diagnoses who subsequently
developed acute spontaneous SDH were included.

Exclusion Criteria: Patients with a history of trauma and those diagnosed with chronic SDH at
the time of ICU admission were excluded.

Procedure and Methodology: A detailed chart review was performed for each patient to extract
data on age, sex, initial complaints, working diagnosis, and a timeline of clinical events including
day of SDH diagnosis and outcomes. Clinical interventions, imaging findings, and laboratory
tests were also reviewed.

Sample Processing: Not applicable as this was a data-based, non-biomedical sample.

Statistical Methods: Descriptive statistics were used to summarize demographic and clinical
data. Risk factors and outcomes were analyzed using appropriate statistical tests based on the
data distribution.

Data Collection: Data were collected retrospectively from electronic-medical records, focusing
on predefined parameters such as demographic information, clinical course, interventions, and
outcomes up to 90 days’ post-discharge.

The parameters monitored to observe the clinical trajectory were length of stay in ICU, incidence
of hospital acquired infections along with other details.

For outcome measures, mortality and morbidity were noted. Full recover was considered with
Glasgow Coma Scale of 14-15 on discharge. Any score of or below 12 was regarded as partial
recovery.

Results:

The observations along with the results are noted under each table.

Table 1 Demographic data

Demographic data | n

Age

Mean 63.8

Sex

Female

[Sa41EN

Male

Co-morbid

0]
conditions &

Hypertension 66.7

Diabetes:Mellitus 55.5

Ischaemic heart

disease 66.6

Renal Insufficiency 44.4

History of Smoking 33.3

Chronic Alcohol
abuse

w |Whk| O (0|0 S

33.3

Working n
Diagnosis on




admission

LRTI, sepsis 2 22.2%
UTI, sepsis 1 11.1%
Acute cholecystitis | 1 11.1%
Acute kidney injury | 2 22.2%
M-W tear, gastritis | 1 11.1%
Accelerated HTN 1 11.1%
Metabolic 1 11.1%
encephalopathy

Table 1shows us the general demographic data along with the co-morbid:conditions that the
patients presented with. Mean age group was 63.8 years while of 9 patients 4 identified as
females and 5 as males. 6 patients were diagnosed and treated for ischaemic heart disease and
hypertension. While number of diabetics was 5. 4 patients were treated for.renal insufficiency.
Most co-morbid diseases existed together. 3 patients each gave history of chronic smoking and
alcohol abuse.

The primary or working diagnosis for which the patient was.initially admitted and treated noted
as sepsis either foci being respiratory or renal in 3 patients. While 2 were diagnosed as acute
kidney injury. Other diagnoses included acute cholecystitis, »Mallory-Wiess (M-W) tear,
accelerated hypertension and metabolic encephalopathy.

Table 2: Trajectory and Risk Factors<involved in_development of Acute Spontaneous
Subdural Hematoma in Critically 11l Patients (n =9)

Risk Factor n %
Age > 50 years 5 55.5
U_se of Antiplatelets ; 777
single/dual

No of patients that

underwent cardiac

procedures

PTCA 4 44 .4
CABG 2 22.2
Acute renal injury 3 33.3
Accelerate_d 5 999
Hypertension

Alcohol liver disease 3 33.3

Table 2 details the risk factors identified in nine patients with acute spontaneous SDH. The
majority were on either single or dual antiplatelet 77.7%, which is known to significantly
increase the incidence of SDH in elderly. Of them 6 had previously undergone cardiac
intervention either cardiovascular bypass surgery: 2 patients, PTCA: 4 patients. All these patients
were on antiplatelet drugs.

More than half (55.6%) were aged 50 years or older, underlining age as a significant risk factor.
Accelerated hypertension was noted in 2 patients, also known to be a risk factor for developing



cerebral hemorrhages. Alcoholic liver disease itself leads to dysregulated coagulation; was
present in a third of the cases (33.3%), and may to the risk of developing SDH in patients

Table 3: Clinical Trajectory of acute spontaneous SDH

APACHE IV

On admission (n=mean) 28.3
interval 71.4
On ward transfer 46.5
GCS

On Admission (mean) 15
Interval 7.8
on ward transfer 12.6
Surgical intervention | n=4
required

Average LOS in the ICU | 11.3

(days)

mean Ventilator days 9.1
Tracheostomy required n=3
Estimated mortality % 68.5

Estimated ICU stay days 9.6

Incidence of HAI

CLABSI

CAUTI

VAP

(XN il o ()

SSI

Table 3 highlights the clinical trajectory of patients with acute SDH in an underlying disease.
For prognostication APACHE IV score calculated on admission, at interval and on ward transfer
was 28.3, 71.4 and 46.5 respectively. Estimated mortality was given at 68.5 % and ICU stay at
9.6 where as actual ICU stay was around 11.3 days on average. The Glasgow coma scale dipped
at interval to average 7.8 and on ward transfer was around 12.6

4 patients underwent immediate neurosurgical intervention decompression craniotomy with
evacuation/burr hole.

All patients at some point of time required invasive ventilation with average ventilator days
calculated at 9.1 and 3 out of 9 patients were tracheostomised.



A higher incidence of hospital acquired infection was seen as 1 case reported for VAP and 1 for
CAUTI. There were no CLABSI or SSI present.

Table 4: Outcomes of Early Diagnosis and Intervention

Outcome n %
Full Recovery

GOS 5 3 33.3
Partial Recovery

GOS 3-4 or below | 2 22:2
Death 4 44.4
90-day Mortality | 1 11.1
180 day morbidity

GOS 3-4 1 11.1
Lost to follow up | 3 33.3

Table 4 focuses on the outcomes after early diagnosis and intervention in managing acute
spontaneous SDH. A third of the patients (33.3%) achieved full recovery (measured in terms of
GOS on discharge 5); which might reflect effective.medical or surgical interventions. Partial
recovery was seen in 22.2% of the cases, with GOS.ranging 3 or below. This denotes the
significant morbidity at discharge.

Alarming index is the mortality of 44.4%, thus signifying the grave prognosis of the disease. The
90-day mortality rate was 11.1%, underscoring the serious nature of acute SDH even when
diagnosed and treated in a timely manner. Only 1 patient was screened on 180 day follow-up
while 3 patients were lost in between.

Discussion:

The prognosis of any critically ill patient depends mainly on receiving excellent care. Vigilant
monitoring and alteration in treatment plan forms crux of management, eventually influencing
the outcome. We find_according to table*1, with mean age 63.8, definitely elderly were more
group affected. No significance was found in male to female ratio. Ischaemic heart diease,
hypertension predominated in 66.6% cases; whereasDiabetes mellitus was found in 55.5% cases
while, renal insufficiency, alcohol and smoking history were found in 33.3% cases.Trevisi Get
al[5] mapped the trajectory of elderly with acute SDH giving similar demographics and
comorbid factors. The study mentions overall poor prognosis in elderly patients leading to
significant mortality and morbidity.

Many isolated cases of ASDH complicating patients with primary diagnosis of renal disorder,
pre-eclampsia, thrombocytopenia have been reported [6-8], thus influencing the overall outcome.
Again in each scenario, conclusion points to involvement dysregulated platelet function or
coagulopathy as a major risk factor in development of ASDH.

Anti-thrombotic therapy and it’s implication in development ofneurological bleeding tendencies
is well debated. Various RCTs, systematic review analyses conclude the same facts. Connolly
etal.analyzed data from randomized clinical trials and reported that the incidence of SDH in
patients on aspirin therapy was 0.02/1,000 patient-years.Wong et al. further noted that the
location of lobar hematoma was higher in the aspirin group (32.8%) compared to the control
group (10.3%). Bakheetetal.performed a meta-analysis of 11 randomized clinical trials
investigating the risk of SDH in patients receiving DAPT (clopidogrel plus aspirin). Although



eight trials did not show any cases of spontaneous SDH, three trials with 23,136 participants
reported 39 cases of SDH during a mean follow-up of 2.1 years per patient. [9-11]

The impact of smoking, potentially through its vascular effects, is also supported by evidence
linking it to various types of cerebrovascular accidents.

The clinical trajectory shown in this table reflects the critical nature of acute SDH management.
APACHE 1V scoring showed increasing trend in the interval corelating with a drop in GCS. This
strongly indicates the worsening of primary disease with acute SDH complicating the situation.
Almost half the patients required surgical intervention. All 9 patients required invasive
ventilation at some point of time with 3 getting tracheostomised. All these indices do indicate a
rough course in the hospital following acute SDH.

The estimated length of stay as predicted by APACHE IV was 9.1 whereas actual ICU stay
averaged to 11.8. Advent of CAUTI and VAP in one patient each is a significant factor.delaying
recovery and transfer.Abdulhasn et al)[12] studied the HAIs in_neurocritical care unit of
developing country. It specifically mentions VAP to be closely associated with mortality while all
others significantly increased the length of stay in ICU.

Though many studies that suggest a significant portion of SDH patients may experience rapid
improvement or stabilization with appropriate medical and surgical-intervention Shoiab A et
al.(2023)[13]; we lost 3 out of 4 patients who were intervened. It thus cannot be ascertained if
the primary disease or surgical intervention for complicating factor was responsible for
deterioration.

GOS Glasgow Outcome scale was used to predict the outcomes,which were quite unfavourable
with almost 44.4% mortality in house and 1 at 90-day follow-up signifying the severity of the
nature of disease. In an independent study by Khaki et al [14], differences in presentation,
radiological findings and outcomes_of traumatic and spontaneous acute SDH were noted;
wherein spontaneous type was found to have better outcomes than traumatic nature. However,
this was a single centre trial and acute SDH itself was the primary.

33.3% ended up with moderate to severe morbidity on discharge. 3 patients were lost around 180
day follow-up, GOS of 1 patient improved while 2 remained same, again emphasizing the burden
of the disease.

Mortality rates comparable to those in the literature emphasize the potential lethality of this
condition if not promptly and effectively managed Liu Tet al.(2023)[15].

Conclusion:

This five-year case series study has provided valuable insights into the trajectory and risk factors
associated with acute spontaneous subdural hematoma (SDH) in critically ill patients.

Risk factors which need ear-marking would be elderly, comorbidity, use of antiplatelets and
substance abuse. The impact of complication on management of primary diagnosis is profound,
lengthening the course of stay in the hospital and the consequences followed. Active
surveillance;  precise monitoring, early detection, protocoled treatment are key factors for
improving outcome.

The conclusions drawn from this investigation highlight the complex interplay of various
medical conditions and treatments in the evolution of acute spontaneous SDH, reinforcing the
need for multidisciplinary approaches in the management and care of critically ill patients.

Limitations of Study:



Small Sample Size: The study is based on a small cohort of only nine patients. Such a
limited sample size restricts the statistical power of the study and the generalizability of
the findings. It may not capture the full spectrum of variability in clinical presentations
and outcomes that could be observed in a larger population.

Retrospective Design: As a retrospective analysis, this study relies on the review of
existing medical records and data. This design can introduce biases related to data
completeness and accuracy. Important variables and potential confounders might not be
consistently recorded, leading to incomplete data analysis.

Lack of Control Group: The absence of a control group limits the ability to directly
attribute observed outcomes to specific risk factors or interventions. Without.comparing
to a matched cohort without SDH, it's challenging to establish causal relationships.
Single-Center Study: Conducted in a single clinical setting, the findings may not be
applicable to other settings due to differences in patient demographics, clinical practices,
and healthcare resources. The external validity and applicability of the results to other
populations or regions might therefore be limited.

Potential Confounders: Given the complex nature of critically ill.patients who often
present with multiple comorbidities and are subjected to various interventions, there are
likely numerous confounding factors that were not fully controlled or accounted for in
this study. These could include variations in the management of anticoagulation,
differences in surgical techniques, or the influence of other medications.

No Longitudinal Follow-up: The study lacks longitudinal follow-up to assess long-term
outcomes and late complications of patients who develop acute spontaneous SDH.
Understanding the durability of recovery or the potential for late deteriorations is crucial
for comprehensive care planning.

Quantitative Analysis Limitations: The absence of statistical tests such as odds ratios
and p-values due to the small'sample size prevents a robust quantitative analysis of risk
factors. This limits the ability to determine the strength and significance of associations
between observed risk factors and the development of acute SDH.

Abbreviations:

SDH: subdural hematoma ICU: Intensive care unit
APACHE: acute physiology and. chronic health evalution  HAI: hospital acquired infection
VAP: Ventilator acquired pneumonia UTI: Urinary tract infection
CAUTI: Catheter associated urinary tract infection HTN: hypertension

LRTI: lower respiratory tract infection GCS: Glasgow Coma Scale
GOS: Glasgow outcome score LOS: Length of stay

PTCA: percutaneous coronary angioplasty SSI: surgical site infection
CABG: Coronary Artery by-pass grafting DAPT: Dual antiplatelet therapy

CLABSI: Central line associated blood stream infection RCT: Randomized Control Trial

Disclaimer (Artificial intelligence)

Author(s) hereby declare that NO generative Al technologies such as Large Language Models
(ChatGPT, COPILQOT, etc) and text-to-image generators have been used during writing or editing
of manuscripts.



Ethical Approval:
As per international standards or university standards written ethical approval has been collected
and preserved by the author(s).

Consent

As per international standards or university standards, patient(s) written consent has been collected and
preserved by the author(s).

References:

1.

Liebert A, Hirschmann E, Eibl T, Hammer A, Steiner HH, Schebesch KM, Ritter L.
Acute-to-chronic subdural hematoma: radiographic and clinical progression from acute
subdural hematoma. Neurosurgical Review. 2024 Dec;47(1):1-8.

Lindner A, Brunelli L, Rass V, lanosi BA, Gaasch M, Kofler M, Limmert V, Schiefecker
AJ, Pfausler B, Beer R, Pucks-Faes E. Long-term clinical trajectory of patients with
subarachnoid hemorrhage: linking acute care and neurorehabilitation. Neurocritical Care.
2023 Feb;38(1):138-48.

Cromb D, Bonthrone AF, Maggioni A, Cawley P, Dimitrova R, Kelly CJ,
Cordero[JGrande L; Carney O, Egloff A, Hughes E, Hajnal JV. Individual assessment of
perioperative < brain growth trajectories in infants with congenital heart disease:
Correlation with clinical and surgical risk factors. Journal of the American Heart
Association. 2023 Jul 18;12(14):e028565.

Li ZQ, Bu XQ, Cheng J, Deng L, Lv XN, Wang ZJ, Hu X, Yang TN, Yin H, Liu XY,
Zhao LB. Impact of early cognitive impairment on outcome trajectory in patients with
intracerebral hemorrhage. Annals of Clinical and Translational Neurology. 2024
Feb;11(2):368-76.

Trevisi G, Sturiale CL, Scerrati A, Rustemi O, Ricciardi L, Raneri F, Tomatis A, Piazza
A, Auricchio AM, Stifano V, Romano C, De Bonis P, Mangiola A. Acute subdural
hematoma in the elderly: outcome analysis in a retrospective multicentric series of 213
patients. Neurosurg Focus. 2020 Oct;49(4):E21.

Azab MA, Igbal S. Spontaneous acute subdural hematoma as a complication of
preeclampsia. A case report and literature review. SurgNeurol Int. 2023 Mar 3;14:81.
Miyauchi T, Saga |, Kojima A. Acute Subdural Hematoma Complicating Heparin-
induced Thrombocytopenia: A Case Report. NMC Case Rep J. 2021 Nov 19;8(1):799-
803.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

Mousa A, Hassan A, Oudah B, et al. (July 12, 2023) Acute Spontaneous Subdural
Hematoma in a Patient With an End-Stage Renal Disease After Starting Dual Antiplatelet
Therapy Post Drug-Eluting Stent Insertion: A Case Report. Cureus 15(7): e41761. DOI
10.7759/cureus.41761

Connolly BJ, Pearce LA, Kurth T, Kase CS, Hart RG: Aspirin therapy and risk of
subdural hematoma: metaanalysis of randomized clinical trials. J Stroke Cerebrovasc Dis.
2013, 22:444-48

Wong KS, Mok V, Lam WW, Kay R, Tang A, Chan YL, Woo J: Aspirin-associated
intracerebral hemorrhage: clinical and radiologic features. Neurology. 2000, 54:2298-
301.

Bakheet MF, Pearce LA, Hart RG: Effect of addition of clopidogrel to aspirin.on.subdural
hematoma: metaanalysis of randomized clinical trials. Int J Stroke: 2015,.10:501-5.
Abulhasan YB, Abdullah AA, Shetty SA, Ramadan MA, Yousef W, Mokaddas EM.
Health Care-Associated Infections in a Neurocritical Care Unit of a Developing Country.
Neurocrit Care. 2020 Jun;32(3):836-846.

Shoaib A, Hussain F, Khan M, Sohail A, Panjwani MH, Ashraf MT, Choudhary A.
Comparative efficacy of craniotomy versus craniectomy in surgical management of acute
subdural hematoma: A systematic review and meta-analysis. Journal of Clinical
Neuroscience. 2024 Jun 1;124:154-68.

Khaki D, Ljungqvist J, Kirknes A, Bartek J Jr, Corell A. Differences in Presentation,
Radiological Features, and Outcomes in Traumatic Versus Spontaneous Acute Subdural
Hematomas-A Single-Institution Population-Based Study. World Neurosurg. 2022
Aug;164:e235-e244.

Liu T, Gao Z, Zhou J, Lai X, Chen X, Rao Q, Guo D, Zheng J, Lin F, Lin Y, Lin Z.
Subdural evacuating port system with subdural thrombolysis for the treatment of chronic
subdural hematoma in patients older than 80 years. Frontiers in Neurology. 2023 Feb
15;14:1068829.

Talalla A, McKissock W: Acute “spontaneous” subdural hemorrhage. An unusual form
of cerebrovascular accident. Neurology 21: 19— 25

Coombs JB, Combs BL, Chin EJ: Acute spontaneous subdural hematoma in a middle-
aged adult: case report and review of the literature. J Emerg Med 47: e63— e68, 2014,
Mathew P, Oluoch-Olunya DL, Condon BR, Bullock R. Acute subdural haematoma in the
conseious: patient: outcome with initial non-operative management. ActaNeurochir
(Wien). 1993;121(3-4):100-108.

Kim BJ, Park KJ, Park DH, et al. Risk factors of delayed surgical evacuation for initially
nonoperative acute subdural hematomas following mild head injury. ActaNeurochir
(Wien). 2014;156(8):1605-1613.

Morris NA, Merkler AE, Parker WE, et al. Adverse outcomes after initial non-surgical
management of subdural hematoma: a population-based study. Neurocrit Care.
2016;24(2):226-232.

Laviv Y, Rappaport ZH. Risk factors for development of significant chronic subdural
hematoma following conservative treatment of acute subdural hemorrhage. Br J
Neurosurg. 2014;28(6):733-738.

Rathore L, Sahana D, Kumar S, Sahu RK, Jain AK, Tawari M, Borde PR. Rapid
Spontaneous Resolution of the Acute Subdural Hematoma: Case Series and Review of
Literature. Asian J Neurosurg. 2021 Feb 23;16(1):33-43



23.Wong CW. Criteria for conservative treatment of supratentorial acute subdural
haematomas. ActaNeurochir (Wien). 1995;135(1-2):38-43. doi:10.1007/BF02307412

24. Dent DL, Croce MA, Menke PG, et al. Prognostic factors after acute subdural
hematoma.J Trauma. 1995;39(1): 36-42.

25. Bullock MR, Chesnut R, Ghajar J, et al; Surgical Management of Traumatic Brain Injury
Author Group. Surgical management of acute subdural hematomas. Neurosurgery.
2006;58(3)(suppl):S16-S24.

26. Komatsu Y, Uemura K, Yasuda S, Shibata T, Kobayashi E, Maki Y, Nose T: Acute
subdural hemorrhage of arterial origin: report of three cases No ShinkeiGeka 25: 841—
845, 1997



