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Introduction

Chronic subdural hematoma (CSDH) is a common form 
of intracranial hemorrhage that correlate significantly with 
morbidity.11,18,33) Management of CSDH is non-surgical or 
surgical. Neurosurgeons have performed various surgical 
techniques, such as burr-hole craniotomy with or without 
continuous closed-system drainage,2,16,17,21) small cranioto-
my with endoscopic removal,23) and large craniotomy fol-
lowed by, hematoma removal with membranectomy.8) The 
prognosis after surgery is usually good because of develop-
ment of modern imaging methods, and improvement in 
surgical techniques.32)

Unilateral CSDH occurs in the majority of patients, but 
bilateral CSDH is occasionally found in neurosurgical prac-
tice. The overall incidence of bilateral CSDH has been re-
ported to vary from 16% to 20%.4,20,22) Kurokawa et al.13) 
reported bilateral CSDH cases should be treated with si-
multaneous decompression of bilateral hematoma pres-
sure as early as possible. The recurrence rate has been vari-
ably reported to be significantly higher in patients with 
bilateral CSDH than in those with unilateral CSDH.14,20) 
Another study has reported that bilateral CSDH is an inde-
pendent predictor of CSDH recurrence.27) Although bilat-
eral CSDH has been studied in previous studies, there are 
few studies comparing the clinical characteristics of bilat-
eral and unilateral CSDH cases. The purpose of this study 
was to analyze clinical presentations, precipitating factors, 
computed tomography (CT) findings, postoperative compli-
cations, and outcomes of bilateral CSDH compared with uni-
lateral CSDH.
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Materials and Methods

A total of 131 patients with CSDH who were treated at 
Dongguk University Ilsan Hospital from January 2005 
through January 2013 were enrolled in this study. This study 
excluded patients with 1) concomitant traumatic brain in-
jury (n=3), 2) CSDH due to complications of prior neurosur-
gical procedures (n=10), such as cerebrospinal fluid shunting 
or craniotomy, and 3) conservative treatment without sur-
gery (n=4). Finally, 114 patients were included in the study 
and were divided into the bilateral and unilateral CSDH 
groups.

Clinical presentations of the 114 patients were document-
ed at the emergency department or the outpatient clinic. 
Presenting symptoms included headache, dizziness, altered 
consciousness, hemiparesis, dysarthria, gait disturbance, 
and seizure.

All patients underwent brain CT scan or magnetic reso-
nance imaging (MRI) immediately after arrival at the emer-
gency department or the outpatient clinic, and CSDH was 
confirmed by CT and MRI. Brain CT scans were interpret-
ed on the basis of the following findings: 1) the thickness 
of hematoma measured at the maximal diameter; 2) the 
location of hematoma (unilateral or bilateral cerebral con-
vexity); 3) midline shift as measured by using deviation of 
the septum pellucidum from the central position; and 4) 
Hounsfield units of hematoma at the site of the highest den-
sity (hypodense, isodense, hyperdense, or mixed). All pa-
tients underwent drilling of burr holes on the side of the 
subdural hematoma and irrigation of the subdural space 
with normal saline. All patients had closed-system drainage, 
with the aid of a silicone tube indwelled in the subdural 
space and tunneled under the scalp to the exit point of the in-
cision line. The drains were removed when drainage had de-
creased or stopped. The drainage of all patients had kept un-
til postoperative days 3.

Local recurrence was defined as recurrence of CSDH 
that required reoperation due to clinical and radiological ag-
gravation. The radiological aggravation consisted of an in-
crease in the thickness of hematoma on follow-up CT scans 
within 3 months postoperatively. 

Modified Rankin scale (mRS) scores were measured by 
the neurosurgeons when patients were discharged from 
the hospital and revisited the outpatient clinic within 3 
months postoperatively. We assessed the outcomes of CSDH 
using the mRS at discharge and 3 months postoperatively. 
Postoperative complications included acute subdural hem-
orrhage, infection, new-onset seizure, pneumocephalus, and 
hydrocephalus. 

All patients were divided into 2 groups: the bilateral and 
unilateral CSDH groups. This study is of retrospective de-
sign, and it analyzed data, including clinical presentations, 
precipitating factors, CT findings, postoperative complica-
tions, and outcomes. Statistical analysis was performed us-
ing SPSS statistical software package 18.0 (SPSS Inc., Chi-
cago, IL, USA). Comparisons between the 2 groups were 
made by using the independent samples t-test and cross-
tabs analysis. Statistical significance was set at p＜0.05.

Results

The mean age of the patients was 74.08 years. The mean 
age was 77.85 years in the bilateral CSDH group and 72.86 
years in the unilateral CSDH group (p=0.033). The mean 
age is older in the bilateral CSDH group than in the unilat-
eral CSDH group. Overall, there was a male predominance 
(81 patients, 71.1%). The female/male ratios were 6:22 in 
the bilateral CSDH group and 27:59 in the unilateral CSDH 
group. No significant difference in sex was found between 
the 2 groups.

The characteristics and clinical presentations of the pa-
tients in both groups are shown in Table 1. The most com-

TABLE 1. Demographical and clinical characteristics of 114 patients with chronic subdural hematoma

All CSDH
n=114 (%) 

Bilateral CSDH
n=28 (%)

Unilateral CSDH
n=86 (%)

p value

Mean age at onset 74.08 77.85 72.86 0.033
Gender (male/female) 81/33 22/6 59/27 0.349
Headache 37 (32.5) 7 (25.0) 30 (34.9)

Altered consciousness 24 (21.1) 9 (32.1) 15 (17.4)

Dizziness 06 (5.3) 0 (0) 06 (7.0)

Speech disorder 04 (3.5) 1 (3.6) 03 (3.5)

Gait disturbance 08 (7.0) 5 (17.9) 03 (3.5)

Hemiparesis 34 (29.8) 5 (17.9) 29 (33.7)

Seizure 01 (0.9) 1 (3.6) 00 (0)

n: number of patients, CSDH: chronic subdural hematoma 
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mon symptom was altered consciousness in the bilateral 
CSDH group and headache in the unilateral CSDH group. 
Other clinical presentations included gait disturbance, 
dizziness, hemiparesis, speech disorder, and seizure. Al-
tered consciousness and gait disturbance were significant-
ly more common in the bilateral CSDH group than in the 
unilateral CSDH group (p=0.015). Motor deficits were more 
commonly presented in the unilateral CSDH group (p= 

0.015).
The precipitating factors of the patients in both groups 

are shown in Table 2. History of head injury was present 
in 64.3% of patients in the bilateral CSDH group and 60.5% 
of patients in the unilateral CSDH group. No significant 
difference in trauma history was found between the 2 groups. 
History of diabetes mellitus was observed in 13 patients 
(46.4%) in the bilateral CSDH group and 14 patients in the 
unilateral CSDH group (16.3%)(p=0.001). Other precipitat-
ing factors and concurrent systemic diseases of CSDH were 
hypertension, history of smoking or alcohol intake, cere-

brovascular disease, heart disease, renal disease, and liver 
disease. They were not significantly different between the 
2 groups. 

The density of hematoma on CT scans was categorized 
into hypodensity, hyperdensity, isodensity, or mixed densi-
ty (Table 3). No significant difference was found in the den-
sity of hematoma on CT scans between the 2 groups. The 
mean degree of midline shift on CT scans was a significant-
ly greater in the unilateral CSDH group than in the bilater-
al CSDH group (p=0.001). 

The postoperative complications and outcomes of the 
patients in the 2 groups are shown in Table 4. Recurrence was 
found in 6 patients (21.4%) in the bilateral CSDH group and 
14 patients (16.3%) in the unilateral CSDH group, but the 
difference was not statistically significant. Pneumocepha-
lus was the most common postoperative complication in 
all patients. All postoperative complications showed no 
significant differences between the 2 groups. Overall fa-
vorable outcome (mRS 0-2) was achieved in 85.9% of pa-

TABLE 2. Precipitating factors and coexisting systemic diseases in 114 patients with chronic subdural hematoma 

All CSDH 
n=114 (%)

Bilateral CSDH
n=28 (%)

Unilateral CSDH
n=86 (%)

p value

Precipitating factors
Trauma history 70 (61.4) 18 (64.3) 52 (60.5) 0.718
Antiplatelet or anticoagulant 30 (26.3) 08 (28.6) 22 (25.6) 0.756
Smoking 30 (26.3) 06 (21.4) 24 (27.9) 0.449
Alcohol 33 (28.9) 05 (17.9) 28 (32.6) 0.136

Coexisting systemic diseases
Hypertension 53 (46.5) 14 (50.0) 39 (45.3) 0.668
Diabetes mellitus 27 (23.7) 13 (46.4) 14 (16.3) 0.001*
Cerebrovascular disease 17 (14.9) 05 (17.9) 12 (14.0) 0.760
Heart disease 12 (10.5) 04 (14.3) 08 (9.3) 0.485
Renal disease 04 (3.5) 00 (0) 04 (4.7) 0.571
Liver disease 06 (5.3) 01 (3.6) 04 (4.7) 0.646
Hemodialysis 03 (2.6) 00 (0) 03 (3.5) 1.000
Epilepsy 01 (0.9) 01 (3.6) 00 (0) 0.246
Coagulopathy 11 (9.6) 04 (14.3) 07 (8.1) 0.460

*p＜0.05. n: number of patients, CSDH: chronic subdural hematoma

TABLE 3. Computed tomography findings in 114 patients with chronic subdural hematoma

All CSDH 
n=114 (%)

Bilateral CSDH
n=28 (%)

Unilateral CSDH
n=86 (%)

p value

Hematoma density 
Hyperdensity 05 (4.4) 03 (10.7) 02 (2.3) 0.079
Hypodensity 08 (7.0) 02 (7.1) 06 (7.0) 0.951
Isodensity 36 (31.6) 08 (28.6) 28 (32.6) 0.747
Mixed density 63 (55.3) 14 (50) 49 (57.0) 0.598

Maximum width 23.88 23.70 23.94 0.876
Midline shift 08.98 05.56 10.07 0.001*

*p＜0.05. n: number of patients, CSDH: chronic subdural hematoma
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tients in all patients, 67.8% of patients in the bilateral CSDH 
group, and 91.8% of patients in the unilateral CSDH group. 
The mean mRS at discharge was 1.5 in the bilateral CSDH 
group and 0.6 in the unilateral CSDH group (p=0.019). The 
mean mRS at the outpatient clinic within 3 months postop-
eratively was 0.89 in all patients, 1.5 in the bilateral CSDH 
group, and 0.7 in the unilateral CSDH group (p=0.063). 
Most patients had a good postoperative outcome after sur-
gical treatment. One patient who belonged to unilateral group 
died of pneumonia during treatment (Table 5).

Discussion

The incidence of bilateral CSDH was 24.8% in this study. 
This is close to the incidences of previous studies that have 
been reported to vary from 16% to 20%.4,20,22) The mean age 
of CSDH patients in this study was 74 years. Spallone et 
al.26) have reported that bilateral CSDH tends to occur in 
patients older than 75 years. In this study, the mean age of 
the patients was 77 years in the bilateral CSDH and 72 years 
in the unilateral CSDH group. The mean age was older in 
the bilateral CSDH group than in the unilateral CDSH group 
(p=0.033). CSDH is more common in elderly subjects be-
cause of age-related decreases in brain volume and increas-
es in venous fragility.1,26) This increases tension on the cere-
bral bridge veins, and the greater movement of the brain 
within the cranium makes these veins vulnerable to trau-
ma.5,28) Thus, we thought that elderly subjects were more 
likely to develop bilateral CSDH. CSDH predominantly oc-
curred in males, with no significant difference between the 
2 groups.

In this study, headache is the most common symptom in 
all patients. The incidence of headache varies among differ-

ent studies, ranging from 14% to 80%.6,10) Adhiyaman et al.1) 
have shown that the most common presentation in elderly 
subjects (50-70%) is altered consciousness which mani-
fests as varying degrees of confusion, drowsiness, or coma. 
Tsai et al.29) have suggested that bilateral CSDH has symp-
toms of raised intracranial pressure more frequently than 
unilateral CSDH. In our study, altered consciousness was 
the most common presentation and more common in the 
bilateral CSDH group than in the unilateral CSDH group. 
Some patients in the bilateral CSDH group presented stu-
por or coma. Hemiparesis occurred less frequently in the 
bilateral CSDH group. Okuyama et al.19) measure cerebral 
blood flow (CBF) in 34 patients with bilateral CSDH and 
the CBF reductions are showed in the frontal, parietal and 
occipital cortices in the thin hematoma side, and in the pu-
tamen in the thick hematoma side in the brain shifted group. 
Huang et al.9) suggested that the shifted force of CSDH is 
accompanied by a secondary CBF reduction in the deep ce-
rebral regions which is a major cause of neurological dys-
function and patients with a bilateral CSDH have less op-
portunity for central brain structures to deviate owing to 
counterbalance of the mass effect on both sides. We found 
that the mean degree of midline shift on CT scans was a sig-
nificantly greater in the unilateral CSDH and supposed that 
shifted force was easily accompanied in unilateral SDH 
group. This is correlated with bilateral CSDH had a lower 
incidence of hemiparesis.

Rust et al.25) have indicated that anticoagulant therapy 
can be used in a significant percentage of patients with 
CSDH. Tsai et al.29) have reported that the frequency of 
anticoagulant and antiplatelet use is significantly higher in 
the bilateral CSDH group than in the unilateral CSDH group. 
In this study, however, the frequency of taking antiplate-
lets or anticoagulants showed no significant difference 
between the 2 groups. Kim et al.12) have demonstrated that 
the presence of diabetes mellitus is significantly related to 
poor prognosis. Cheung et al.3) have reported that history of 
diabetes mellitus is the only patient characteristic that mark-
edly increases the risk of intracranial hemorrhage in sur-
gically treated patients. Diabetes mellitus is also a significant 

TABLE 4. Recurrence rates and postoperative complications in 114 patients with chronic subdural hematoma

All CSDH 
n=114 (%)

Bilateral CSDH
n=28 (%)

Unilateral CSDH
n=86 (%)

p value

Recurrence 19 (16.7) 06 (21.4) 14 (16.3) 0.447
Acute hemorrhage 15 (13.2) 02 (7.1) 13 (15.1) 0.352
Infection 00 (0) 00 (0) 00 (0) -

Pneumocephalus 45 (39.5) 14 (50.0) 31 (36.0) 0.208
Hydrocephalus 01 (0.9) 00 (0) 01 (1.2) 0.452
p＜0.05. n: number of patients, CSDH: chronic subdural hematoma

TABLE 5. Outcomes in 114 patients with chronic subdural hema-
toma

Bilateral CSDH Unilateral CSDH p value
mRS at discharge 1.50 0.55 0.019*
mRS at 3 months 1.50 0.70 0.063

*p＜0.05. CSDH: chronic subdural hematoma, mRS: modified 
Rankin scale
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predictor of mortality after moderate to severe traumatic 
brain injury.15) The pathophysiology of CSDH has not yet 
been fully elucidated. Some studies have reported that in-
creased permeability of the capillaries in the outer mem-
brane of hematoma can cause the enlargement of CSDH.7,34) 
Vascular permeability activates the kallikrein system which 
may cause blood extravasation and plasma exudation. 

Fujisawa et al.7) have shown that the kallikrein system is 
activated histologically and biochemically in the outer mem-
brane of hematoma. Increased capillary permeability is an 
early phenomenon in diabetes mellitus that affects the mi-
crovasculature of the brain and many other organs.31) Clini-
cal and experimental evidence suggests that hyperglycemia 
may impair autoregulation and increase permeability in mi-
crovessels.35) This leads us to assume that patients with di-
abetic mellitus are likely to develop bilateral CSDH rather 
than unilateral CSDH in spite of the same traumatic stress 
to the head. 

Most of the CSDH patients have good outcomes after 
surgical treatment.1,26) Surgical treatment of CSDH improves 
neurological recovery and radiologic findings. In previous 
studies, postoperative outcomes were no significant differ-
ences between the bilateral and unilateral CSDH groups.9) 
Whereas in this study they were poorer in the bilateral CSDH 
group. Van Havenbergh et al.30) have reported that the only 
statistically significant factor for clinical outcomes is the 
neurological condition at the time of treatment. Rozzelle 
et al.24) have documented that patients with Glasgow coma 
scale under 7 on admission have high mortality rates. In our 
study, the initial neurological state was poor in the bilater-
al CSDH group compared to the unilateral CSDH group. 
Furthermore, in the bilateral CSDH group, some patients 
were in a very poor neurologic state that included coma or 
stupor at the time of treatment and showed a poor outcomes 
at discharge (mRS 4-6). Huang et al.9) have suggested that 
patients with bilateral CSDH may present with vague symp-
toms found incidentally during workup. Therefore, a delayed 
or missed diagnosis of CSDH is more common in patients 
with bilateral CSDH. Bilateral CSDH cases show rapid and 
progressive aggravation, and thus they should be treated as 
early as possible, even if they show minimal neurologic defi-
cits.17) 

The limitation of this study was its retrospective design. 
In this study, data was collected through medical records 
and imaging reviews and thus less accurate than that in 
prospective studies. The duration of evaluation of neuro-
logical outcomes was only within 3 months postoperative-
ly, and follow-up information was difficult to obtain in cas-
es of no revisit to the outpatient clinic. Patients receiving 

conservative treatment without surgery were excluded from 
this study. This may have influenced our results and have 
caused a selection bias. We did not analyze correlations be-
tween prognosis and HbA1c which shows the average lev-
el of blood glucose. This correlation will demonstrate that 
poor diabetes mellitus control can cause bilateral CSDH. 

Conclusion

Bilateral CSDH showed different clinical characteristics 
from unilateral CSDH. Bilateral CSDH is prone to occur-
rence in the patient of old and diabetics. The patients of 
bilateral CSDH seem to reveal worse mental status and 
neurologic sign than unilateral CSDH in both baseline and 
postoperative state.
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