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Introduction

Chronic subdural hematoma (CSDH), a common neuro-
surgical illness with a self-limited course, is a disease of the 
elderly. Incidence of CSDH has been increasing in younger 
patients as a result of several clinical trends that increase 
bleeding risk including increased use of anticoagulant ther-
apy and, hemodialysis, and longer survival with systemic 
hematologic disease.5) Despite the benign nature of CSDH, 
re-accumulation of hematoma is still a matter of concern, 
and disease progression can be fatal without timely surgical 

intervention. Nevertheless, early diagnosis and proper treat-
ment result in complete recovery in most cases.

CSDH is more likely to be missed in young adults because 
lower incidence in this patient population decreases clini-
cal suspicion. Clinicians infrequently recommend imaging 
studies in patients younger than 40. Clinical presentation and 
radiologic findings of CSDH differ among patients in differ-
ent age group. Until recently, most CSDH research has fo-
cused on treatment, frequency of recurrence and pathophys-
iology.

Several studies reported the difference of clinical presenta-
tion and result of CSDH according to age.3,7,12) In our study, 
we divided the patients to three groups for precise compari-
son and work up of tendency between different age (Group 
A: ≤40, Group B: 41-64, Group C: ≥65 years).

In this study, we aimed to identify characteristics of CSDH 
more prevalent in young adults compared to older adults. 
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This effort might shed light on the diagnosis of CSDH and 
broaden differential diagnosis in young adults to include 
CSDH where appropriate.

Materials and Methods

Between January 2003 and February 2010, 187 patients 
with CSDH received surgical treatment at our institute. Of 
these, a total of 218 surgical procedures were performed in-
cluding recurrent cases during the study period, and five pa-
tients were lost to follow-up. In all, 182 patients enrolled 
in the study. After gaining approval from the institutional re-
view board at our hospital, medical records and radiograph-
ic findings were reviewed retrospectively. Demographic fac-
tors, symptom onset, head trauma history, and underlying 
disease data were retrieved. All patients underwent preopera-
tive computed tomography (CT) with or without contrast en-
hancement. Maximum thickness of subdural hematoma and 
midline shifting length was measured. CSDH was classified 
into the following subtypes: 1) hypodense, 2) iso- or hyper-
dense, and 3) mixed density. 

Mostly, surgical procedures were performed under gener-
al anesthesia, but elderly patients with poor medical baseline 
often underwent surgery with local anesthesia and light se-
dation. The diameter of the drainage catheter was 10.5 mil-
limeters (mm), and the distal catheter tip was placed at the 
thickest part of the hematoma. The closed drainage system 
was left in place about 24-48 hours until successful drain-
age is confirmed by follow-up CT scan. 

We divided the patients into three groups according to age 
at initial presentation in order to compare clinical symptoms 
and characters of CSDH. Patients less than 40 years old were 
assigned to Group A, those between 41 to 64 were assigned 
to Group B, and patients over 65 were placed in Group C. 
Comparisons were made among three groups with regard to 
sex, recurrence rate, onset duration, prior head trauma histo-
ry, maximal thickness (cm) of hematoma on axial scan, mid-
line shift (mm) on axial scan, subtype of CSDH based on 
density of hematoma on radiographic imaging, leading 
symptoms, premorbid disease and mortality.

Qualitative variables were compared using the Fisher’s 
exact test to compare between the younger age (Group A) 
and older age groups (Groups B and C), as well as to com-
pare among the three groups. The Kruskal-Wallis test was 
used to evaluate the variance among the three groups. Anal-
ysis was performed using commercially available statistical 
software, SPSS 13.0 (SPSS Inc., Chicago, IL, USA). Statis-
tical significance was set at p＜0.05.

Results

Overall results
Overall, there was a male predominance (148 patients, 

81.3%). Thirty-four patients (17%) underwent one or more 
surgeries due to recurrence. Mean elapsed time from symp-
tom onset to operation was 28.8±8.3 days, and previous trau-
ma history was noted in 165 patients (91.7%). Mean maximal 
thickness of hematoma on axial scan and midline shift on 
axial scan were 3.3±1.8 cm and 11.4±4.8 mm, respectively. 
The most frequent leading symptom was headache (67.6%), 
and the most common premorbid condition was alcoholism 
(39.6%). Overall mortality rate was 2.1% (4 patients), includ-
ing one patient with leukemia (Group A), one with aspiration 
pneumonia (Group B), one with a cerebral infarct, and one 
with acute subdural hematoma (Group C).

On initial presentation, all 182 patients underwent one-
burr hole drainage. Of these, 31 patients (17%) suffered re-
currence requiring re-operation. For recurrent cases, 24 pa-
tients received repeat one-burr hole drainage, five patients 
had two-burr hole drainage and one underwent open crani-
otomy. In two patients with second recurrences, one patient 
underwent two-burr hole drainage, and one underwent open 
craniotomy.

Comparison among the three groups
Female gender was far less frequent in all three groups, 

and a statistically significant difference was noted among the 
groups (p=0.0001 for Group A vs. Groups B and C; p=0.0038 
for Group A vs. Group B vs. Group C). Recurrence rate was 
statistically higher (p=0.0012) in the middle and older groups 
(Group B 16.7%, Group C 18.8%) than in the younger group 
(Group A 6.7%). Symptom onset to operation time was short-
er in the younger age group than in the middle and older 
groups (p=0.035 for Group A vs. Groups B and C). Elderly 
patients, as previously discussed, were more likely to present 
many hours after symptom onset. Mean maximal thickness of 
hematoma on axial scan was statistically thinner in younger 
patients (p＜0.0001 for Group A vs. Groups B and C; p= 

0.0025 for Group A vs. Group B vs. Group C). Mean midline 
shift length on axial scan was significantly longer in the older 
age group than the middle and young age group (p=0.028 for 
Group A vs. Groups B and C; p=0.042 for Group A vs. 
Group B vs. Group C). Density of subdural hematoma is di-
vided to three types and the results could not identify the dif-
ference between the groups (low dense/iso- or high dense/ 
mixed dense; 60-86-36).

The most common leading symptom was headache in all 
three groups, but hemispheric symptoms such as hemipare-
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sis, hemiparesthesia, dysphasia and mental status change 
tended to be more frequent in older age (p=0.005 for Group 
A vs. Groups B and C). The most common premorbid dis-
ease was alcoholism in all three groups (Table 1). Many pa-
tients had numerous premorbid disease especially in older age 
group and the statistical evaluation between the condition 
was not possible between the group. 

Comparison among the three groups after excluding 
hematologic malignancy in children

Four patients with hematologic malignancy were detected 
in young age (Group A), and all of them were less than 10 
years of age. These four patients were excluded to achieve a 
more precise comparison between younger and older adults. 
These excluded patients showed the following characteristics: 
exclusive male predominance, prior head trauma history, no 
recurrence, no hemispheric symptoms (Table 2).

Discussion

CSDH is principally a disease of the elderly in whom 
physiologic brain atrophy, frequent head trauma and several 
coagulopathic diseases are present.8,9) Current trends including 
liberal use of anti-platelets and anticoagulants, as well as lon-
ger life span due to well-controlled medical diseases such as 
liver cirrhosis, hematologic malignancy and alcoholism 
yield higher prevalence of CSDH, especially in young pa-
tients.

Brain atrophy
This study highlights several clinical and radiologic dif-

ferences between younger and older patients with CSDH. In 
this study, older patients had more conspicuous radiologic 
findings than younger patients. Maximal thickness of hema-
toma and midline shifting were more severe and led to more 
frequent hemispheric symptoms such as hemiparesis and 
mental status change. All these results may be attributed to 
pre-existing atrophied brain in the elderly patients.

Brain weight decreases as age progresses, and space be-
tween the brain parenchyma and the skull increases from 6% 
to 11% of the total intracranial space.14) Brain atrophy causes 
enlargement of subarachnoid space, stretching of the bridg-
ing veins, tearing of the arachnoid membrane and leaking of 
bloody cerebrospinal fluid, especially after trauma.6) Subse-
quently, late detection can lead to more severe neurologic 
deficits in older age. Elderly patients with dementia and slow 
progressive neuronal disease seldom visit hospitals early in 
the course of the disease because of indefinite symptom pro-
gression.12) Therefore, symptom-onset to operation time may 

be prolonged in older ages. This study revealed a tendency 
toward increasing symptom-onset to operation time as age 
progress (p=0.035). 

Several studies revealed that excessive alcohol consump-
tion leads to brain atrophy.1,10) A history of alcoholism has 
been identified in up to half of CSDH cases.4) In our study, 
alcoholism was the leading premorbid condition in all three 
groups. Older patients (Group C) suffered with alcoholism 
more frequently (48.5%) than younger patients (Group A: 
33.3%), but this result did not reach statistical significance 
(p>0.05). Frequent head trauma, presence of brain atrophy 
and associated medical conditions such as liver cirrhosis and 
coagulopathy could increase both associated morbidity and 
recurrence of CSDH.

Recurrence
In the current study, recurrence rate was significantly 

higher in the older group than in the younger group (Group 
A: 6.7% vs. Groups B and C: 16.7-18.8%). A larger subdural 
space and decreased brain elasticity lead to higher recurrence 
rate and requirements for re-operation including in older pa-
tients. In Group A, only one patient showed recurrence. No-
tably, this patient had been diagnosed with hematologic ma-
lignancy. We concluded that younger adults do not suffer 
frequent recurrence because of rapid brain expansion which 
can sufficiently obliterate the space between the brain paren-
chyma and skull bone after appropriate surgical drainage.11) 

Characteristics of younger patients 
with chronic subdural hematoma

Younger CSDH patients had more promotive factors such 
as arachnoid cyst, implantation of cerebrospinal fluid shunt, 
secondary cerebral atrophy and coagulopathy than older pa-
tients.15) The present study showed that 13 patients (86.7%) 
in Group A had premorbid disease or low intracranial pres-
sure that resulted from ventriculo-peritoneal shunt, bleeding 
tendency, and cerebral atrophy. All these conditions explain 
lower intracranial volume and pressure, with resultant space 
for potential accumulation of blood.

Recent research confirms that younger CSDH patients 
demonstrate greater prevalence of alcoholism and bleeding 
tendency than those older than 75 years.2,7) According to Fo-
gelholm et al.3) older CSDH patients tend to show more hemi-
paresis and mental deterioration, whereas younger patients 
are more likely to complain of headache and demonstrate 
papilledema on physical examination. Elderly patients can 
endure a larger volume of hematoma collecting in the subdu-
ral space before experiencing clinical manifestation. Spallone 
et al.13) described that etiologic trauma was consequently not 
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as severe in elderly patients. Notably, insignificant prior trau-
ma and declining capacity for memory retrieval seem to re-
sult in indefinite involvement of head injury in the elderly.

Conclusion

In our study, younger CSDH patients had shorter symptom 
duration before seeking clinical attention and lower recur-
rence rates than older patients. Preoperative radiologic find-
ings such as maximal thickness of CSDH and subsequent 
midline shift on axial CT were also less severe in younger 
adults. Because symptoms were usually mild in adults 
younger than 40 years, drawing a clinical diagnosis of CSDH 
is only possible when clinicians keep a broad differential, 
which includes CSDH. Once identified and treated appropri-
ately, the outcome in younger adults is reassuring with prac-
tically no recurrence, no mortality.

■ The authors have no financial conflicts of interest. 

REFERENCES
1)	 Demirakca T, Ende G, Kämmerer N, Welzel-Marquez H, Her-

mann D, Heinz A, et al. Effects of alcoholism and continued ab-
stinence on brain volumes in both genders. Alcohol Clin Exp 
Res 35:1678-1685, 2011

2)	 Ernestus RI, Beldzinski P, Lanfermann H, Klug N. Chronic sub-
dural hematoma: surgical treatment and outcome in 104 patients. 
Surg Neurol 48:220-225, 1997

3)	 Fogelholm R, Heiskanen O, Waltimo O. Chronic subdural hema-

toma in adults. Influence of patient’s age on symptoms, signs, 
and thickness of hematoma. J Neurosurg 42:43-46, 1975

4)	 Fogelholm R, Waltimo O. Epidemiology of chronic subdural 
haematoma. Acta Neurochir (Wien) 32:247-250, 1975

5)	 Karibe H, Kameyama M, Kawase M, Hirano T, Kawaguchi T, 
Tominaga T. [Epidemiology of chronic subdural hematomas]. No 
Shinkei Geka 39:1149-1153, 2011

6)	 Lee KS, Bae WK, Doh JW, Bae HG, Yun IG. Origin of chronic 
subdural haematoma and relation to traumatic subdural lesions. 
Brain Inj 12:901-910, 1998

7)	 Liliang PC, Tsai YD, Liang CL, Lee TC, Chen HJ. Chronic sub-
dural haematoma in young and extremely aged adults: a compar-
ative study of two age groups. Injury 33:345-348, 2002

8)	 Markwalder TM. Chronic subdural hematomas: a review. J Neu-
rosurg 54:637-645, 1981

9)	 Nayil K, Ramzan A, Sajad A, Zahoor S, Wani A, Nizami F, et al. 
Subdural hematomas: an analysis of 1181 Kashmiri patients. World 
Neurosurg 77:103-110, 2012

10)	Paul CA, Au R, Fredman L, Massaro JM, Seshadri S, Decarli C, 
et al. Association of alcohol consumption with brain volume in 
the Framingham study. Arch Neurol 65:1363-1367, 2008

11)	 Robinson RG. Chronic subdural hematoma: surgical manage-
ment in 133 patients. J Neurosurg 61:263-268, 1984

12)	Sambasivan M. An overview of chronic subdural hematoma: ex-
perience with 2300 cases. Surg Neurol 47:418-422, 1997

13)	Spallone A, Giuffrè R, Gagliardi FM, Vagnozzi R. Chronic sub-
dural hematoma in extremely aged patients. Eur Neurol 29:18-
22, 1989

14)	Stanisic M, Lund-Johansen M, Mahesparan R. Treatment of 
chronic subdural hematoma by burr-hole craniostomy in adults: 
influence of some factors on postoperative recurrence. Acta 
Neurochir (Wien) 147:1249-1256; discussion 1256-1257, 2005

15)	Yamazaki Y, Tachibana S, Kitahara Y, Ohwada T. [Promotive 
factors of chronic subdural hematoma in relation to age]. No 
Shinkei Geka 24:47-51, 1996


