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INTRODUCTION

Subdural Hematoma (SDH) is a disorder that is 
quite often faced in the field of neurosurgery, and 
the majority occur in old age.1 In general, based on 
the onset, subdural hematomas are classified into 
the acute phase (less than 3 days), the subacute 
phase (between 4 to 21 days), and the chronic phase 
(lasting more than 21 days).2

Based on a previous study conducted by David 
Balser et al. in 2015, the incidence of chronic SDH 
has continued to increase since 1967 in the global 
population.3 At present, the annual incidence 
rate has reached 20 cases per 100,000 people in 
America which is predicted that in 2030 around 
60,000  Americans will suffer from chronic SDH 
every year.3,4

More than 20% of chronic SDH patients 
have poor neurological outcomes and produce 
significant disabilities.5 Surgical treatment in 
patients with subacute and chronic SDH is quite 
merely with relatively fast and minimally invasive 
surgery times.5 The perioperative mortality rate for 
patients with chronic SDH ranges from 1.2% to 11%. 
While elderly patients who undergo post-burr-hole 

drainage treatment, have a 32% mortality rate in the 
first year.4-6

SDH that occurs in old age is associated with 
a reduction in brain volume and an increase in 
the area of ​​the subdural cavity.7,8 This will cause 
stretching of bridging veins and are prone to 
trauma, even minor injury (trivial trauma).8 
Besides age and trauma factors, a history of chronic 
diseases such as diabetes mellitus (DM) and 
hypertension, as well as a history of coagulopathy, 
such as a history of using anticoagulant therapy 
or antiplatelet therapy or thrombolytic therapy, 
and haematological disorders with an increased 
risk of bleeding, hepatic failure, or a history of 
hemodialysis can also trigger SDH.9,10 Besides, 
neurological conditions and pre-operative CT scan 
images were also associated with patient outcomes 
after burr hole drainage.11,12

Based on those mentioned above, this study aims 
to evaluate various factors related to unfavourable 
outcomes in patients with SDH after undergoing 
burr hole drainage therapy at Sanglah General 
Hospital, Bali, Indonesia.
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METHODS

A prospective cohort study was conducted 
from among 60 respondents during January 
2017-September 2018 at Sanglah General Hospital, 
Bali. The independent variables in this study were 
age, comorbid factors, trauma onset, GCS, hema-
toma thickness, and midline shift following burr 
hole drainage. In comparison, the dependent vari-
able is the Glasgow Outcome Scale (GOS) which 
examined at the time over 3 months postoperatively 
by conducting patient interviews at the clinic or by 
telephone.

Based on age, they were divided into 2 groups, 
namely <60 years of age and> 60 years. The 
comorbid factors evaluated were diabetes mellitus, 
hypertension and coagulopathy, which were 
divided into two groups, namely present or not. 
The onset of trauma was divided into 2 groups, 
namely less than or equal to 21 days and more than 
21 days. GCS is divided into 2 groups, namely GCS 
less than 13 and more or equal to 13. Measurement 
of hematoma thickness from the results of CT scan 
of the head, which is divided into 2 groups, namely 

the thickness of the hematoma is less or equal to 
15 mm or more than 15 mm. Midline Shift is the 
midline shift on the head CT scan, which is divided 
into 2 groups, which are less than or equal to 10 mm 
and more than 10 mm.

The outcome was assessed 3 months postoper-
atively using the Glasgow Outcome Scale (GOS). 
It was divided into 2 groups, namely favourable 
outcomes, consisting of maximum recovery, moder-
ate disability, and severe disability. In contrast, the 
unfavourable outcome was consisting of vegetative 
persistence and death. Data were analyzed with 
SPSS software version 17 for Windows.

RESULTS 

The characteristics of respondents can be depicted 
in Table 1. Most of the respondents were patients 
aged > 60 years (68.3%). In addition, based on 
several variables assessed in this study, most of 
respondents were male (78.3%), having comorbid-
ities (61.7%), onset of trauma ≤ 21 days (55.0%), 
GCS score >  13  (53.3%), thickness of hematoma 
< 15 mm (55.0%), midline shift < 10 mm (66.7%), 
and favourable outcome (68.3%) (Table 1).

In Table 2, there was no significant relationship 
between age > 60 years (p=0.072) and the presence 
of comorbid factors (p=0.061) with unfavourable 
outcomes in SDH patients after burr hole drain-
age procedure (p>0.05). However, the onset of 
trauma ≤ 21 days has a significant relationship 
with the occurrence of unfavourable outcomes in 
SDH patients after burr hole drainage (p=0.048) 
(Table 2). 

GCS variable less than 13 with unfavourable 
outcome were found in 18 respondents (94.3%) and 
10 respondents (24.4%) with a favourable outcome. 
In comparison, GCS > 13 with unfavourable 
outcome were found in 1 respondent (5.3%) and 
31 respondents (75.6%) with favourable outcome 
(p=0,000), indicating there was a significant rela-
tionship between GCS status and the occurrence of 
unfavourable outcomes in SDH patients after burr 
hole drainage (Table 2). Moreover, the thickness of 
hematome > 15 millimetre and the midline shifts 
>  10 millimetres have a significant relationship 
with the occurrence of unfavourable outcomes in 
SDH patients after burr hole drainage (p=0.000) 
(Table 2).

Table 3 shows that GCS status data is the most 
significant risk factor for the outcome of SDH 
patients after burr hole drainage (OR: 22.3; CI 95%: 
2.22-223.8; p=0.008). This means that there is an 
influence of GCS status <13 on the unfavourable 
outcome of SDH patients after burr hole drain-
age 22.3 times compared with the favourable 
outcome group by logistic regression test (Table 3).

Tabel 1  �Baseline characteristic of respondents
Variables Respondents (n = 60)

Age, n (%)
> 60 years 41 (68.3)
≤ 60 years 19 (31.7)

Gender, n (%)
Male 47 (78.3)
Female 13 (21.7)

Comorbid factors, n (%)
Yes 37 (61.7)
No 23 (38.3)

Onset of Trauma, n (%)
> 21 days 27 (45.0)
≤ 21 days 33 (55.0)

Glasgow Coma Scale (GCS), n (%)
> 13 32 (53.3)
< 13 28 (46.7)

Thickness of Hematome, n (%)
> 15 mm 27 (45.0)
< 15 mm 33 (55.0)

Midline shift, n (%)
> 10 mm 20 (33.3)
< 10 mm 40 (66.7)

The outcome, n (%)
Unfavourable 19 (31.7)
Favourable 41 (68.3)
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DISCUSSION

From 60 respondents involved in this study, 
19 respondents (31.7%) had unfavourable outcomes 
and 41 respondents (68.3%) favourable outcomes. 
Based on the analysis with Chi-Square it was found 
that the onset of trauma, GCS status, hematoma 
thickness, and midline shift had a significant 
relationship with the occurrence of unfavourable 
outcomes in SDH patients after burr hole drainage. 
After a logistic regression test, it was found that GCS 
was the most significant risk factor associated with 
outcomes in SDH patients after burr hole drainage.

Older post-burr hole drainage SDH patients 
tend to have worse outcomes in this study.13 This 
might be related to a large number of comorbidi-
ties such as increasing age, reduced brain recovery 

capacity, decreased blood vessel elasticity, and the 
occurrence of brain atrophy resulting in vessels 
dura blood which is more susceptible to damage 
after trauma.13,14 However, in this study, no signif-
icant relationship was found between age and the 
presence of comorbid factors with unfavourable 
outcomes in SDH patients after burr hole drainage. 
This finding is consistent with the previous study 
conducted by Kim DH et al., where age and history 
of comorbid factors are not significantly related to 
outcome.15

In this study, there was a significant relationship 
of the trauma onset <21 days with the occurrence of 
unfavourable outcomes in SDH patients after burr 
hole drainage. This is similar to a previous study 

Table 2  �The relationship between age, gender, comorbid factors, the onset of trauma, GCS 
Status, the thickness of hematoma, and midline shift with the outcome of SDH 
patients after burr hole drainage

Variable

Outcome 

\RR \CI 95% \p-value
Unfavorable

(n=19) 
Favorable 

(n=41)

Age, n (%)
> 60 years 16 (84,2) 25 (61.0) 2.4 0.81-7.47 0.072
≤ 60 years 3 (15,8) 16 (39.0)

Comorbid Factors, n (%)
Yes 15 (78.9) 22 (53.7) 2.3 0.88-6.16 0.061
No 4 (21.1) 19 (46.3)

Onset of Trauma, n (%)
> 21 days 5 (26.3) 22 (53.7) 0.43 0.18-1.05 0.048
≤ 21 days 14 (73.7) 19 (46.3)

GCS score, n (%)
< 13 18 (94.3) 10 (24.4) 20.5 2.93-144.41 0.000
> 13 1 (5.3) 31 (75.6)

Thickness of hematoma, n (%)
> 15 mm 17 (89.5) 10 (24.4) 10.3 2.62-41.05 0.000
< 15 mm 2 (10.5) 31 (75.6)

Midline shift, n (%)
> 10 mm 14 (73.7) 6 (14.6) 5.6 2.34-13.34 0.000
< 10 mm 5 (26.3) 35 (85.4)

Table 3  �The effect onset of trauma, GCS score, the thickness of hematoma, and midline shift 
against the unfavourable outcome of SDH patients post burr hole drainage

Variables B SE β Exp(B) CI 95% p-value

The onset of trauma > 21 days -1.22 0.93 1.73 0.29 0.04-1.82 0.188
GCS < 13 3.10 1.17 6.96 22.30 2.22-223.8 0.008
The thickness of hematome > 15 mm 1.68 1.23 1.84 5.37 0.47-60.79 0.174
Midline shift > 10 mm 1.32 1.10 1.43 3.772 0.42-33.17 0.231
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by Kim DH et  al., and Kim DI et  al., whereas a 
history of trauma is associated with poor outcomes 
at long-term follow-up.15,16 This might be occurred 
due to the patients with trauma onset <21 days had 
an active bleeding and blood clots that have not 
fully experienced a noticeable dilution. From the 
CT scan evaluation, there was a hyperdense image 
which difficult to drain with burr hole action. This 
is consistent with research conducted by Rovlias 
A et  al., that high density and mixed hematomas 
on CT scans are associated with unfavourable 
outcomes, whereas according to Wang YQ et  al., 
low densities are associated with increased neuro-
logical status and low incidence of recurrence.14,17

Hematome thickness of more than 15 millime-
tres and midline shift above 10 mm in this study 
have a significant relationship with the occurrence 
of unfavourable outcomes in SDH patients after 
burr hole drainage. The thickness of hematoma is 
related to the presence of brain atrophy, and the 
discovery of a midline shift indicates that there has 
been an urgency by a mass lesion on one side.18 A 
similar result was found in the study conducted by 
Rovlias A et al., where the thickness of the hema-
toma was associated with poor outcomes and recur-
rence incidence in chronic SDH patients after burr 
hole drainage.14 Meanwhile, according to Wang YQ 
et al., and Kim DH et al., studies, midline shift was 
not related to outcomes in patients with CSDH post 
burr hole drainage.15,17 This is due to the role of 
midline shift in assessing prognosis must be related 
to other CT scan findings. In contrast, the degree 
of midline shift is also influenced by the location 
of the SDH and the presence of additional lesions.

After a logistic regression performed, it was 
found that GCS status was the most significant risk 
factor with the unfavourable outcomes in chronic 
SDH patients after burr hole drainage. This is 
consistent with previous studies conducted by Tae 
H.K et  al. and Yasuaki A et  al. that early GCS is 
associated with outcomes in chronic SDH patients 
after burr hole drainage.13,19 Decreased conscious-
ness in chronic SDH patients is different from acute 
head trauma patients. In the acute head trauma, 
decreased consciousness is related to the severity 
of primary brain injury, whereas in chronic SDH, 
decreased consciousness occurs due to chronic 
processes of non-traumatic factors.20

The limitation of this study is no differentiation 
of burr hole procedure, whether a single hole or 
twin holes might affect the outcome. Another 
study limitation is the Glasgow Outcome Scale 
(GOS) score was evaluated over 3 months, so the 
GOS of patients evaluated over 3 months may not 
be related to the burr hole was conducted, but 
might be related to the ageing process and other 
diseases.

CONCLUSION

The onset of trauma <21 days, GCS score <13, the 
thickness of hematoma > 15 mm, and midline shift 
> 10 mm are risk factors for unfavourable outcomes 
in SDH patients after burr hole drainage. From the 
multivariate analysis test, it was found that GCS <13 
was the most significant risk factor for unfavourable 
outcome in SDH patients after burr hole drainage.
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