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thrombosis6-8,16). 
Thus, we aimed to study the current changes in the risk factors 

of CSDH with special consideration on the use of ACs/APs. 

Materials and Methods 

The medical records of 290 consecutive patients with CSDH 
from January 1996 to April 2010 were retrospectively reviewed. 
We classified them into three groups according to the time of ad-
mission. The Group A is defined as the patients with CSDH 
treated during the period from January 1996 to December 2000, 
Group B from January 2001 to December 2005, and Group C 
from January 2006 to April 2010. The Group A included 71 pa-
tients, Group B included 98 patients and Group C included 121 
patients. 

The patients’ medical records and imaging data were reviewed. 

introduction 

Chronic subdural hematoma (CSDH) is a common disease 
in neurosurgical practice, especially in elderly patients1,6). The 
current understanding is that CSDH is mostly the results of di-
rect or indirect head trauma. Other factors such as alcoholism, 
liver cirrhosis, chronic renal failure and hematologic disease are 
also well known as causes of CSDH. And anticoagulants (ACs) 
and antiplatelet agents (APs) have an important role in the 
pathogenesis of CSDH. The previous reported incidence rate as-
sociated ACs/APs in CSDH, is ranged from 0.6 to 22.5%1,4,6,10,16).

Recently, with increasing numbers of elderly people in the 
general population, the number of patients who are treated 
with ACs/APs is also increasing8,16,19). These drugs are com-
monly used as prophylactics against cerebral ischemic stroke, 
myocardial infarction, valvular heart disease or deep venous 
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in Table 2. Mean age (±standard deviation) in Group A was 
62.30±13.87, whereas Group B was 63.19±11.69 and Group C 
was 65.52±10.71. Mean age of the patients in the latest group 
was increased, though it was not significant. 

There were 52 men (73.2%) and 19 women (26.8%) in Group 
A, 63 men (64.3%) and 35 women (35.7%) in Group B, and 72 
men (59.5%) and 49 women (40.5%) in Group C. Recently male 
preponderance have been decreased though it was not statisti-
cally significant.

Clinical findings such as preoperative neurological grade, 
methods of operation, recurrence rate and mortality were not 
different among three groups.

And underlying diseases in each group were analyzed in Table 
3. Regarding the underlying medical conditions the recent 
group (Group C) had less frequent underlying diseases causing 
bleeding tendency such as liver cirrhosis, kidney disease, hema-
tologic disorder, or cancer on chemotherapy, although it was not 
statistically significant. The share of heart disease and cerebro-
vascular disease in the latest group have been somewhat in-
creased, but it was not statistically significant.

Risk factors of CSDH
Risk factor of CSDH in 290 patients were summarized in Ta-

ble 4. Head trauma and alcoholism were major risk factors of 
CSDH in each group. Head trauma was the most important 
factor as a cause of CSDH. It was found in 49 of 71 patients 
(69.0%) in group A, 64 of 98 patients (65.3%) in group B, and 
73 of 121 patients (60.3%) in group C. And alcoholism as the 
cause of CSDH was found in 16 of 71 patients (22.5%) in group 
A, 23 of 98 patients (23.5%) in group B, and 19 of 121 patients 
(15.7%) in group C. Recently, the proportion of head trauma 

We analyzed the age, sex, neurological grade at admission, un-
derlying disease, methods of operation and related factors of 
possible causes of CSDH. Various factors were considered to be 
risk factor of CSDH, such as head trauma, chronic alcoholism, 
epilepsy, previous shunt surgery, underlying disease having 
bleeding tendency and medications with ACs/APs such as war-
farin, aspirin, clopidogrel, or triflusal. The criteria for chronic 
alcoholism was defined as more than 3 times of alcohol intake 
per week. All patients had been followed-up for more than 6 
months until clinically regarded as in remission. On admission, 
neurological examination was performed using Markwalder’s 
neurological grading system (Table 1). The diagnosis was based 
on brain computed tomography scan or magnetic resonance 
imaging prior to admission. Surgical interventions were per-
formed by burr hole trephination with closed system drainage 
in 285 patients and small craniotomy with hematoma removal 
in 5 patients under general anesthesia. Local anesthesia was not 
used in any cases.  

Statistical analysis was performed with Pearson chi-square test 
and the Student t-test to compare the variable factors that affect-
ing the incidence of CSDH between three groups. And, ANO-
VA was used to analyze the relationship between medications 
and trauma, and medications and alcohol in each group. For all 
analyses, a p-value less than 0.05 was considered statistically sig-
nificant (software was SPSS 12.0 for Windows, SPSS Inc., Chica-
go, IL, USA). 

results 

Demographical characteristics
The clinical data of 290 consecutive cases were summarized 

table 1. Markwalder's neurologic grading system (Markwalder et al. 1981)

Grade State of patient
Grade 0 Patient neurologically normal
Grade 1 Patient alert and oriented; such as headache; absent or mild symptoms or neurologic deficit; such as reflex asymmetry
Grade 2 Patient drowsy or disoriented with variable neurological deficit; such as hemiparesis
Grade 3 Patient stuporous but responding appropriately to noxious stimuli; severe focal signs; such as hemiplegia
Grade 4 Patient comatose with absent motor response to painful stimuli : decerebrate or decorticate posturing

table 2. Characteristics and clinical findings of 290 patients with CSDH

Characteristic
No. of patients (%)

p-value
Group A (n=71) Group B (n=98) Group C (n=121) Total  (n=290)

Age (yrs)* 62.30±13.87 63.19±11.69 65.52±10.71 63.94±11.75 0.119
M/F (ratio) 52 : 19 (2.73 : 1) 63 : 35 (1.80 : 1) 72 : 49 (1.47 : 1) 196 : 94 (2.09 : 1) 0.105
Neurologic grade* (at admission) 1.82±0.60 1.72±0.59 1.83±0.55 1.79±0.58 0.540
Method of operation 0.881
     Burr hole trephination 70 (98.6) 96 (98.0) 118 (97.5) 285 (98.3)
     Craniotomy 1 (1.4) 1 (1.0)   3 (2.5)   5 (1.7)
Recurrence 2 (2.8) 4 (4.1)   8 (6.6) 14 (4.8) 0.453
Mortality 1 (1.4) 0 (0.0)   0 (0.0)   1 (0.3) 0.335

Group A : the remote CSDH Group (1996-2000), Group B : the past CSDH Group (2001-2005), Group C : the recent CSDH Group (2006-2010). *Mean±SD. CSDH : 
chronic subdural hematoma
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which could be causes of CSDH. We classified them as “un-
known” in Table 4. 

Assessment of head trauma or alcohol in relation to the 
ACs/APs medication

We summarized relationships of trauma and medication or al-
cohol and medication in Table 5 and 6. Over all period, 10 of 30 
(33.3%) patients with ACs/APs had histories of head trauma 
whereas 174 of 260 (66.9%) patients without ACs/APs had them. 
Especially in group C, 7 of 19 (36.8%) patients with ACs/APs had 
histories of head trauma whereas 66 of 102 (64.7%) patients with-
out ACs/APs had them. There were significantly less histories of 
head trauma in patients with ACs/APs related CSDH. Medica-
tions with ACs/APs were statically associated with non-traumaic 
CSDH, especially in the recent group (p=0.023). 

Over all period, 12 of 20 (60.0%) patients with aspirin therapy 

and alcoholism have been somewhat decreased compared to 
the past, although it was not statistically significant.

Medications (ACs/APs) as a risk factors of CSDH were found 
in 3 patients (4.2%) in group A. All of the 3 patients were treat-
ed with aspirin only. ACs/APs were found in 8 patients (8.2%) 
in group B. Among them, 5 patients were treated with aspirin, 
whereas 3 patients with warfarin. 

19 patients (15.7%) were taking ACs/APs in group C. Among 
them, 7 patients were using warfarin, and 12 patients with aspi-
rin. Among 12 patients with aspirin, 2 patients were also treated 
with clopidogrel, and 2 patients with triflusal. 

Recently, the frequency of ACs/APs has been increased com-
pared to the past, and it was statistically significant (p=0.029).  

Other factors such as previous neurosurgery or coagulopathy 
in the recent CSDH group slightly decreased, but it was not sig-
nificant. There were 34 patients without any medical histories 

table 3. Underlying diseases in the 290 patients with CSDH

Underlying Disease
No. of patients (%)

p-value
Group A (n=71) Group B (n=98) Group C (n=121) Total (n=290)

Diabetes mellitus 2 (2.8) 7 (7.1) 4 (3.3) 13 (4.5) 0.291
Chronic renal failure 2 (2.8) 2 (2.0) 2 (1.7)   6 (2.1) 0.861
Liver cirrhosis 2 (2.8) 3 (3.1) 1 (0.8)   6 (2.1) 0.451
Hypertension   9 (12.7) 20 (20.4) 14 (11.6)   43 (14.8) 0.310
Heart disease* 3 (4.2) 5 (5.1) 9 (7.4) 17 (5.9) 0.609
CVD† 4 (5.6) 10 (10.2) 14 (11.6) 28 (9.7) 0.395
PTE‡ 0 (0.0) 0 (0.0) 1 (0.8)   1 (0.3) 0.496
Hematologic disorder 0 (0.0) 2 (2.0) 1 (0.8)   3 (1.0) 0.414
Cancer on chemotherapy 3 (4.2) 6 (6.1) 2 (1.7) 11 (3.8) 0.222
Others 2 (2.8) 1 (1.0) 3 (2.5)   6 (2.1) 0.881

*Including atrial fibrillation, coronary artery disease, and valvular disease, †Cerebro vascular disease such as cerebral infarction, hemorrhage, or vascular malformation, 
‡Pulmonary thromboembolism or deep vein thrombosis. CSDH : chronic subdural hematoma

table 4. The risk factors of CSDH in 290 patients

Risk factors
No. of patients (%)

p-value
Group A (n=71) Group B (n=98) Group C (n=121) Total (n=290)

Head trauma 49 (69.0) 64 (65.3) 73 (60.3) 187 (64.5) 0.460
Chronic alcoholism 16 (22.5) 23 (23.5) 22 (18.2)   61 (21.0) 0.595
Medication* 3 (4.2) 8 (8.2) 19 (15.7)   30 (10.3) 0.029
Previous shunt surgery 3 (4.2) 4 (4.1) 1 (0.8)   8 (2.8) 0.235
Epilepsy 0 (0.0) 0 (0.0) 1 (0.8)   1 (0.3) 0.496
Coagulopathy† 7 (9.9) 9 (9.2) 7 (5.8) 23 (7.9) 0.546
Unknown‡   8 (11.3) 9 (9.2) 17 (14.0)   34 (11.7) 0.468

*Antiplatelet agents (including aspirin, clopidogrel, or trifulsal) or anticoagulants (warfarin), †Medical condition having bleeding tendency such as liver cirrhosis, chronic 
renal failure, receiving chemotherapy, or hematologic disorders, ‡Having no clinical history that could be a cause of CSDH. CSDH : chronic subdural hematoma

table 5. History of trauma in relation to the medication in each group

Group A (n=71) Group B (n=98) Group C (n=121)
Medication* (+) 

(n=3)
Medication (-) 

(n=68)
Medication (+) 

(n=8)
Medication (-) 

(n=90)
Medication (+) 

(n=19)
Medication (-) 

(n=102)
Trauma (+) 1 48 2 60   7 66
Trauma (-) 2 20 6 30 12 36
p-value 0.172 0.085 0.023

*Antiplatelet agents (including aspirin, clopidogrel, or triflusal) or anticoagulants (warfarin) 
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ratio in recent group C (M : F=1.47 : 1) decreased when it was 
compared to that of remote group A (M : F=2.73 : 1) or past 
group B (M : F=1.80 : 1). But, it was not statistically significant.

In the literature, head trauma is considered as the most impor-
tant risk factor of CSDH, and it can be identified in 50% to 80% 
of the patients suffering from CSDH4,6,10-16,25). Although previous 
minor head injuries could be sometimes unrecognized, the trau-
matic events were usually preceeded6,11,13,16). Previous head trau-
ma (64.5% of 290 patients) also appears to be the most impor-
tant etiological factor in our study. However, in the recent group, 
the proportion of head trauma as a risk factor of CSDH has de-
creased, although there was no statistically significance. 

The frequent incidence of CSDH in chronic alcoholism is ex-
plained by that persistent alcohol intake induces brain atrophy 
and coagulation dysfunction4,6,10,11,13-16,25). The chronic alcohol-
ism also has more chance of unrecognized head trauma. Re-
ported rates of CSDH with chronic alcoholism range from 6 to 
35%5,7,10,11,13-16). In our study, alcoholism still plays an important 
role as a risk factor like previous results, although proportion of 
alcoholism in CSDH have somewhat decreased.  

Our results suggest that head trauma and chronic alcoholism 
are the most important risk factors of CSDH in agreement with 
earlier reports. However, prospective studies are needed for re-
cent decreasing proportion of them in CSDH. 

Reported proportion of CSDH associated with ACs/APs was 
ranged from 0.6% to 22.5% in the literature1,6,10,16,24). The propor-
tion of CSDH associated with ACs/APs was reported to be 0.6% 
by Jeong et al.10), and 14.2% by Torihashi et al.23). The proportion 
of CSDH associated with warfarin was reported to be 11.8-20.0% 
by Gonugunta and Buxton7). The incidence of CSDH associated 
ACs/APs in our study (10.3% of 290 patients) was similar to pre-
vious results. But, there was significant difference between 3 
groups. The rate in the recent group A (15.7%) was significantly 
higher than those of remote (8.2%) or past (4.2%) groups 
(p=0.029). We suggest that current widespread use of ACs/APs 
may have changed the incidence of CSDH. These agents are 
commonly used as prophylactic against ischemic stroke, myocar-
dial infarction, or deep venous thrombosis8). Based on its unique 
cost-effectiveness and widespread availability, recently the utiliza-
tion of AC and AP have expanded substantially for prevention of 
cardio-cerebrovascular events2,7-9,16,17,22,26). Despite the proven ben-
efits of these drugs, concerns have been raised recently about its 
main side effect, hemorrhagic complications2,20,25,26). Aspirin 
works by irreversibly inactivating the enzyme cyclo-oxygenase, 

and 8 of 10 (80.0%) patients with warfarin therapy had no his-
tory of previous head trauma. Regarding the type of medica-
tion, between aspirin or warfarin, there was no statistically sig-
nificant difference as a cause of CSDH (p=0.735).

Over all period, only 1 of 30 (3.3%) patients with ACs/APs had 
histories of alcoholism, while 60 of 260 (23.1%) without ACs/
APs had them. There were significantly less histories of alcohol-
ism in patients with ACs/APs related CSDH. Medications with 
ACs/APs were statistically associated with non-alcoholic CSDH, 
especially in the recent group (p=0.025). 

In our study, ACs/APs seem to behave a more important role 
in the development of CSDH unrelated to head trauma or alco-
holism. 

discussion 

In the literature, many risk factors for the development of 
CSDH were described1,5,10,25). More than one of contributing fac-
tors can be present, and they have a cumulative effect1,5,10,25). 
Commonly recognized important risk factors are direct or indi-
rect head trauma, chronic alcoholism, male gender and advanced 
age4,5,10,11,13,18,25). Among them, a history of head trauma is com-
monly understood as the most important risk factor4,5,11,13,25). 
Other significant factors are bleeding tendency, kidney disease, 
hemodialysis, liver dysfunction, epilepsy, previous shunt surgery, 
chemotherapeutic agents, and arachnoid cysts4,5,10,11,13,18,25). Medi-
cations with ACs/APs are also considered as risk factors of 
CSDH. Especially with recent widespread use of ACs/APs, its 
importance has increased1,6,7,10,16). But, advanced studies on the 
CSDH related to increasing use of ACs/APs are lacking. 

As confirmed in previous studies, CSDH is a typical disease in 
the elderly patients10,11,14,15). Older people have a higher tendency 
to have CSDH, because of brain atrophy10,11,14,15,21). Brain paren-
chymal atrophy induces enlargement of subarachnoid space and 
stretching of the bridging veins10,11,14,15,21). Reported peak age of 
CSDH was 7th decade of life4,10,11,13,14). This result was also seen 
in our study as mean age of CSDH patients was 63.94 years. 
Moreover, mean age in the latest group have been somewhat in-
creasing. The importance of the advanced age as a risk factor of 
CSDH will increase with the progression of aging society. 

There is male preponderance of CSDH that men are 2-3 times 
more than women possible owing to greater exposure to head 
injuries10,11,14,15). Men with CSDH were almost twice as many as 
women (M : F=2.09 : 1) in our study. However, male to female 

table 6. History of alcoholism in relation to the medication in each group

Group A (n=71) Group B (n=98) Group C (n=121)
Medication* (+) 

(n=3)
Medication (-) 

(n=68)
Medication (+) 

(n=8)
Medication (-) 

(n=90)
Medication (+) 

(n=19)
Medication (-) 

(n=102)
Alcoholism (+) 0 16 1 22 0 22
Alcoholism (-) 3 52 7 68 19 80
p-value 0.340 0.445 0.025

*Antiplatelet agents (including aspirin, clopidogrel, or triflusal) or anticoagulants (warfarin) 
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CSDH. In particular, ACs/APs have become more significant 
important as risk factors of CSDH, compared to the past. With 
widespread use of these drugs in modern cardio-cerebrovascu-
lar disease prevention, careful attention should be taken as im-
portant factors of CSDH. When medications such as aspirin or 
warfarin are used for prevention of cardio-cerebrovascular dis-
ease, the benefits of the drugs should outweigh possible harm 
from a risk of CSDH. Furthermore, community-based prospec-
tive studies are needed to quantify the actual changes in the in-
cidence of CSDH associated with ACs/APs. 
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