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Abstract 

Background:  Traumatic acute subdural haematoma occurs in about 10–20% of patients with severe head injuries. 
This study aims to investigate the relation between outcome and the age, Glasgow Coma Scale on admission as well 
as haematoma thickness upon admission CAT scan.

This is a prospective observational clinical trial study of 39 patients with isolated traumatic acute subdural haemato‑
mas treated with conservative or surgical procedures during a one-year study period.

Results:  There was a statistically significant relation between Glasgow Outcome Score and both age of the patients 
and Glasgow Coma Scale upon admission. However, there was a non-statistically significant relationship between 
Glasgow Outcome Score and haematoma thickness upon admission CAT scan.

Conclusions:  Age of the patients with traumatic acute subdural haematoma as well as Glasgow Coma Scale upon 
admission are essential predictors of the outcome.

Clinical trial registration details: Name of the registry: Traumatic Acute Subdural Haematoma: Management and Out‑
come. Trial registration number: NCT03971240. Date of registration: June 3, 2019. URL of trial registry record: https://​
clini​caltr​ials.​gov/​ct2/​show/​record/​NCT03​971240?​term=​Moham​ed+​Ahmed+​Alghr​iany&​draw=​2&​rank=1.
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Background
Traumatic acute subdural haematoma occurs in about 
10–20% of patients with severe head injuries [1]. The 
presentation of traumatic acute subdural haematoma 
varies depending on its pathogenesis and the degree of 
concomitant brain injury, and TASH may be associated 
with severe axonal injury, brain contusion or other hae-
matomas such as intracerebral or epidural haematoma 
[2].

In patients with TASH, non-operative treatment may 
be applied in stable patients or those with improvement 

in consciousness during the period from injury time until 
evaluation time at the hospital. In addition to patients 
with haematoma with a thickness of less than 10 mm and 
a midline shift of less than 5 mm [3].

Surgery is indicated if haematoma thickness is greater 
than 10 mm or if the midline shift is greater than 5 mm 
[4].

The aim of surgery is to protect against brain hernia-
tion as well as secondary ischaemic brain injury [5].

The selection of surgical procedures depends on the 
surgeon’s experience, the neurological status of patients, 
the duration of the deterioration, the pre-operative neu-
roimaging findings, and degree of intraoperative brain 
swelling [4].
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Clinical evaluation of acute subdural haematoma 
depends mainly on the calculation of the Glasgow Coma 
Scale (GCS) [5].

Glasgow Coma Scale is the main method for the evalu-
ation of conscious level in patients with head injury [5].

The GCS is divided into 3 categories: eye opening (E), 
motor response (M), and verbal response (V). The score 
is determined by the sum of the score in each of the 3 
categories, with a maximum score of 15 and a minimum 
score of 3 [6].

According to GCS, head injury is classified as: mild 
head injury (GCS of 13–15), moderate head injury (GCS 
of 9–12), and severe head Injury (GCS of 8 or less) [7].

TASH patients with severe brain injury (GCS less than 
8) were found in 35–80% of cases [3].

The Glasgow Outcome Score (GOS) is a scale to evalu-
ate the outcome of patients with brain injury [6].

The Glasgow Outcome Score (GOS) is categorized into 
grades: grade 1 for death, grade 2 for persistent vegetative 
state, grade 3 for severe disability, grade 4 for mild dis-
ability and grade 5 for low disability, considering that 2–3 
with a poor outcome and 4–5 with a favourable outcome. 
[6].

Many factors have been identified to correlate with the 
outcome of patients with severe head injuries, including 
age, GCS and CT findings [8].

It has been reported that patients older than 65 years 
are statistically correlated with worse outcomes [9].

There is a statistically significant correlation between 
GCS and the outcome (the lower the GCS, the worst the 
outcome). However 8% of patients in spite of their low 
GCS (3–5), achieved good functional outcome and this 
means that they got benefit from aggressive surgery [1, 
10].

Methods
This is a prospective observational clinical trial study 
of patients with isolated traumatic acute subdural hae-
matomas throughout a one-year study period from 
01/09/2019 to 31/08/2020, conducted at Assiut university 
Hospital, Trauma unit. All ages are included in the study.

Any kind of head trauma that will cause traumatic 
acute subdural haematoma non-surgical-treated patients’ 
inclusion criteria are patients with a small haematoma 
(less than 1  cm thickness with CT and asymptomatic, 
patients who were clinically stable (no change in GCS) or 
improved during observation (elevation in GCS).

We attempted to maintain adequate cerebral perfusion 
by maintaining a mean arterial pressure between 80 and 
110 mmHg.

In some cases of severe injuries, agitation or altered 
mental status, intubation was administrated to achieve 

adequate sedation, and etomidate was used for induction 
along with Propofol and fentanyl.

The short-term elevation of the head of patients with 
hyperventilation leads to vasoconstriction and a reduc-
tion in intracranial pressure.

In hypotensive patients, we used a hypertonic solution, 
while in hypertensive patients, mannitol was infused.

Sometimes antiepileptic drugs (phenytoin or leveti-
racetam) was given as a prophylaxis against seizures.

Surgically treated patients inclusion criteria are 
patients with ASDH thickness of 10  mm or more upon 
admission with a CT scan, patients with ASDH and mid-
line shift 5 mm or more with a CT scan, patients with a 
GCS score less than 9 with ASDH thickness of less than 
10 mm and a midline shift of less than 5 mm underwent 
surgical evacuation of the haematoma if the GCS score 
decreased between the time of injury and hospital admis-
sion by 2 or more points on the GCS and/or the patient 
presented with signs of herniation (changes in pupillary 
size and reactivity or changes in vital functions).

Exclusion criteria are patients with blood diseases or 
defective coagulation, CT demonstrates the presence of 
other associated intracranial haematomas (intraventricu-
lar, intracerebral, or epidural).

Short-term follow-up For 4–6  weeks from admis-
sion to discharge from hospital, long-term follow-up for 
6  months after discharge from the hospital. Follow-up 
assessment was conducted clinically by GCS recording 
and the Glasgow Outcome Score (GOS) at discharge time 
and radiographically by CT findings.

All patients were included based on inclusion criteria 
after an informed consent was obtained from patients or 
patient attendants including Full history taking, general 
examination and neurological examination, neuroimag-
ing including CT scanning of the brain and cervical spine 
to exclude any kind of cervical spine trauma.

The operative technique used was a very large decom-
pressive craniectomy had obvious benefit and was done 
for all patients except one in whom we did craniotomy.

One large U-shaped dura flap was done, based on the 
superior sagittal sinus, with a relieving incision over the 
anterior and posterior temporal lobe. The dural edges 
were held with stay sutures.

The subdural haematoma was obvious on opening the 
dura. It was removed rapidly with gentle suction, taking 
care not to injure the underlying cortex, which may be 
contused and haemorrhagic. Obvious cortical bleeding 
sites was coagulated with bipolar diathermy, with oxi-
dized cellulose gauze helping to control areas of contused 
oozing cortex.

In most cases of severe intraoperative brain swelling, 
we did duroplasty using precranial or fascia lata graft 
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from the thigh, not replacing the craniectomy flap then 
achieving rapid scalp closure.

The patient was transferred to the intensive care unit 
postoperatively for controlled ventilation and manage-
ment of intracranial pressure, and routine CT brain 
was performed within 24 h. The CAT scan device was 
Siemens® 90 up 38, 32 slice images. Normovolemia and 
normotension were therapeutic goals.

Attention was directed towards electrolyte distur-
bance and patient’s hydration and towards other inju-
ries as required.

Anticonvulsant prophylaxis was indicated for the first 
week. Postoperative antibiotic prophylaxis was com-
monly used.

Patients with neurological deficits were treated 
according to the cause of the deficit. If the cause is 
recollection of haematoma or postoperative hydro-
cephalus that needed another surgical intervention, we 
provided the proper surgical treatment. Neurological 
deficits due to brain contusions and/or lacerations were 
treated medically in the ICU.

Data collected included age, GCS upon admission, 
haematoma thickness upon admission CT and outcome 
by GOS.

Statistical analysis of data was conducted using SPSS 
version 20. Data were expressed in proportion to cat-
egorical variables and mean with or without standard 
deviation of continuous variables and for comparing 
two independent groups Student’s T and Chi-square 
test were applied based on the type of variables.

Results
This is a prospective observational hospital-based study 
that included 39 patients with isolated traumatic acute 
subdural haematoma (TASH) admitted and managed in 
the trauma unit of Assiut university hospital in the period 
of 01/09/2019 to 31/08/2020 with follow-up period up to 
6 weeks of admission.

The ages ranged from 9 to 75 years. The mean age was 
38.025 years. Patients from 9 to 30 years were 16 patients 
(41%), from 31 to 55 were 16 patients (41%) and from 56 
to 75 were 7 patients (18%).

There was a high significant relation between age of 
the  patients and GOS (p value 0.003). Death occurred in 
100% of patients between the ages of 56 and 75 years old, 
44% in patients between 31 and 55 and 25% in patients 
between 9 and 30 years (Table 1a and b).

Four patients (10.25%) had GCS greater than or equal 
to 13 (mild brain injury). GCS between 9 and 12 was 
found in 15 patients (38.46%) with moderate brain injury. 
20 patients (51.28%) had GCS upon admission less than 
or equal to 8 (severe brain injury).

There was a highly statistically significant relation 
between the GOS of patients and GCS upon admission 
(p value 0.006). Death happened in 60% of patients with 
GCS less than or equal to 8, while 33.3% of patients with 
GCS between 9 and 12 died, and no patient died with 
GCS greater or equal to 13 (Table 2a and b).

There were 17 patients (43.58%) with haematoma 
thickness less than 10 mm, while there were 22 patients 
(56.41%) with haematoma thickness more than or equal 
to 10 mm.

Table 1  Glasgow Outcome Score (GOS) in relation to age

Df. degrees of freedom. Asymp. Sig. asymptotic significance

(a)

GOS Total

Death Poor outcome Favourable outcome

Age From 9 to 30 years 4 (23.5%) 4(23.5%) 9 (53%) 17 (100%)

From 31 to 55 years 7 (43.75%) 7 (43.75%) 2 (12.5%) 16(100%)

From 56 to 75 years 6 (100%) 0 (0%) 0 (0%) 6 (100%)

Total 17 (43.6%) 11 (28.2%) 11 (28.2%) 39 (100%)

(b)

Chi-square tests

Value df Asymp. Sig. 
(2-sided)

Pearson Chi-square 15.924 4 0.003*
Likelihood ratio 17.858 4 0.001*
Linear-by-linear association 11.362 1 0.001*
No. of valid cases 39
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There was a non-statistically significant relationship 
between haematoma thickness in admission CT and 
GOS (p value 0.220) (Table 3a and b).

Conservative treatment applied to 14 patients 
(35.89%), early surgery to 22 patients (56.41%) and 
delayed surgery for 3 patients (7.9%) with a GCS 

reduction by ≥ 2 points from GCS admission and/ or 
changes in the reactivity and equality of pupil or in vital 
signs.

The number of deceased patients in this study was 17 
patients with a mortality rate of 43.5% compared with 22 
patient who survived with a survival rate of 56.5%.

Table 2  Glasgow Outcome Score (GOS) in relation to GCS on admission

GCS Glasgow Coma Scale

Df. degrees of freedom. Asymp. Sig. asymptotic significance

(a)

Death Poor outcome Favourable 
outcome

GCS on admission Severe Count 12 6 2 20

% within GCS 60.0% 30.0% 10.0% 100.0%

Moderate Count 5 5 5 15

% within GCS 33.3% 33.3% 33.3% 100.0%

Mild Count 0 0 4 4

% within GCS 0.0% 0.0% 100.0% 100.0%

Total Count 17 11 11 39

% within GCS 43.6% 28.2% 28.2% 100.0%

(b)

Chi-square tests

Value Df Asymp. Sig. 
(2-sided)

Pearson Chi-square 14.432 4 0.006*
Likelihood ratio 15.045 4 0.005*
Linear-by-linear association 10.716 1 0.001*
No. of valid cases 39

Table 3  Glasgow Outcome Score (GOS) in relation to CT on admission: with haematoma thickness

Df. degrees of freedom

(a)

Death Poor outcome Favourable outcome

Haematoma thickness  ≤ 9 mm Count 7 3 7 17

% 41.2% 17.6% 41.2% 100.0%

 ≥ 10 mm Count 10 8 4 22

% 45.5% 36.4% 18.2% 100.0%

Total Count 17 11 11 39

% 43.6% 28.2% 28.2% 100.0%

(b)

Chi-square tests

Value Df Asymptotic 
Significance 
(2-sided)

Pearson Chi-square 3.029 2 0.220
Likelihood ratio 3.076 2 0.215
No. of valid cases 39
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Discussion
Traumatic acute subdural haematoma (TASH) is one 
of the lethal causes following severe head injuries. 
Traumatic acute subdural haematoma occurs in about 
10–20% of patients with severe head injuries [11].

The haematomas commonly have a high mortality rate 
(between 40 and 60%). This high rate of mortality may 
be due to the haematoma, primary brain injury at the 
moment of impact, and subsequent changes due to hypo-
tension and hypoxia [12].

Isolated TASH means it is not associated with other 
haematomas like epidural, subarachnoid or intracerebral 
ones. It only occurs in 30–40% of TASH [3].

In the current paper, we reported and studied 39 
patients with isolated TASH who were admitted and 
managed in the trauma Unit of Assiut university Hospital 
over a period of one year (from 1/9/2019 to 31/8/2020).

Age of patients ranged from 9 to 75  years. The mean 
age was 38.025  years. Patients from 9 to 30  years were 
17 (41%), from 31 to 55 were 16 (41%) and from 56 to 
75  years were 7 patients (18%). There were 28 male 
(71.79%) and 11 females (28.20%). We reported that death 
occurred at the age of 9–30 years were 4, poor outcome 
(GOS 2, 3) in 4 and favourable outcome (GOS 4, 5) were 
in 9 patients. In the age group from 31 to 55 years, death 
was in 7, poor outcome in 7 and favourable in 2 patients.

There was a highly significant correlation (p-value 
0.003) between the age of patient and GOS, as poor 
outcome was found in patients with a mean age of 
47.18  years while favourable outcome was reported in 
patients with a mean age 26.27 years. Our findings are in 
agreement with those of Hanif et al. [13] as they reported 
significant mortality in older patients (50% over 70 years 
of age, 25.6% between 40 and 70  years, and 26% below 
40 years).

Our findings are in agreement with those of Ono and 
colleagues [14], who found a statistically significant cor-
relation between age and patient outcome.

Amato and colleagues [15] in his study of 28 patients 
with isolated TASH concluded the same findings. Yılmaz 
and colleagues [16] in their study of 93 patients with 
TASH who underwent decompressive craniectomy, they 
found that older age were statistically significant with 
mortality rate (p-value 0.007). However, Chen et al. [17] 
said that age has no statistically significant association 
with functional outcomes.

Glasgow Coma Scale (GCS) is the most important indi-
cator that reflects the degree of brain injury and reflects 
the patient’s neurological status on admission and during 
follow-up [18].

In the present study, upon admission, 4 patients 
(10.25%) had GCS greater or equal to 13 (mild brain 
injury), GCS between 9 and 12 was found in 15 patients 

(38.46%) with moderate brain injury while 20 patients 
(51.28%) had GCS less than or equal to 8 (severe brain 
injury). Among the 20 patients with GCS less or equal 8, 
death occurred in 12 patients (60%) while poor outcome 
was reported in 6 patients (30%) and favourable outcome 
was found only in 2 patients (10%). Among 15 patients 
with GCS 9 to 12 with moderate brain injury, death hap-
pened in 5 patients (33.3%), poor outcome in 5 patients 
(33.3%), while favourable outcome was reported in 5 
patients (33.3%).

In 4 patients with GCS 13–15 (mild brain injury), no 
death reported, and all 4 patients had a favourable out-
come (100%).

In the current study, there was a highly statistically 
significant correlation between patients’ GOS outcome 
and GCS upon admission (p-value 0.006). Aykut and col-
leagues [19] reported that among 57 patients with GCS 
3–8, 40 died (70.2%) and a favourable outcome was found 
in 4 patients (7%), whereas in 35 patients with GCS 9–12, 
death occurred in 19 (54.3) and favourable recovery 
was reported in 19 patients (28.5%). Among 21 patients 
with GCS 13–15, death was reported in 5 (23.8%), while 
a favourable recovery was found in 16 patients (76.2%). 
Moreover, they reported a strong correlation between 
GCS score in admission and outcome. These findings 
agree with the findings of the current study. Phuen-
pathom and colleagues [20] concluded that GSC score is 
one of the most critical factors predicting the outcome 
in patients with TASH. However, Chin et  al. [17] dem-
onstrated that higher GCS score did not affect the out-
come, which can be attributed to the exclusion criteria 
in their study, as they excluded patients with GCS 3 or 
4 combined with bilateral pupil dilation. These reasons 
reduced the impact of the GCS score on the outcome of 
their study.

CT is the main diagnostic aid in TASH. Classic SDHs 
usually presented in one or two brain areas like parietal 
or temporoparietal area, however it can be spread over 
an entire hemisphere. In the early phase (hyperacute 
phase), TASH may be isodense as it is still liquid. Then, 
it coagulates and condenses during the acute phase and 
shows a typical hyperdense crescent-appearance in CT 
[21].

In the current study, out of 39 patients with isolated 
TASH, the thickness of the haematoma in 17 (43.58%) 
patients was less than 10 mm, while the thickness of the 
haematoma in 22 patients (56.41%) was equal or more 
than 10 mm.

In 22 patients with a haematoma thickness upon CT 
admission equal to or more than 10 mm, 10 (45.5%) died, 
8 (36.4%) had a poor outcome, while favourable outcome 
was reported in 4 (18.2%) patients. However, there was a 
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non-statistically significant relationship between admission 
CT and GOS (p value 0.220).

This may be attributed to those accidents with accel-
eration and deceleration effect lead to displacement of the 
neural tissue and damage that not commensurate with CT 
finding upon admission.

Of the 39 patients with TASH, 14 (35.89%) were treated 
conservatively. We based the selection of these patients 
on that haematoma thickness during admission with CT 
less than 10 mm or patients who were clinically stable or 
improved during observation. Five of these 14 (35.71%) 
died during the follow-up period (up to 6 weeks of admis-
sion). We reported 3 patients who subsequently needed 
surgery, nonetheless, due to the statistical analysis they 
were included with patients who were surgically treated.

Conclusions
Acute traumatic subdural haematoma is associated with 
high mortality rate which may be attributed to haematoma 
and/or primary brain injury. Patients with TASH and low 
GCS may get benefit from the aggressive surgical interven-
tion. The age of patients as well as GCS upon admission are 
important predictors of the outcome and can be used as a 
prognostic factor.
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