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Introduction

Septum formation or multiple membranes within the 
hematoma cavity is relatively common, especially in the 
mixed density chronic subdural hematomas (CSHs).1,13,15,18) 
Septation in preoperative computed tomographic (CT) 
scans of CSHs were reported as high as 34.8% in a consec-
utive series of 320 cases.9) Although CT remains the diag-
nosis of choice, magnetic resonance imaging (MRI) is su-
perior to CT when detecting membranes in CSHs. MRI can 
also provide important information concerning the nature 
of the hematoma.3,8,10,16-18) We could obtain a series of MRI 
in 64 patients with CSH. We examined the value of MRI to 

understand the pathogenic mechanism and history of CSH.

Materials and Methods

We retrospectively examined the medical records and 
MRI of 64 consecutive patients with CSHs, which was di-
agnosed by MRI with or without CT scans from January 
2006 to March 2013. When a CSH was suspected, we usu-
ally performed CT scan, however, in these patients, MRI 
was usually selected to rule out any organic causes of hemi-
paresis or unexplained headache before CT scans. We clas-
sified the CSHs simply into two groups; septated or non-sep-
tated group on the basis of MRIs (Figure 1). The septum is 
defined as a membrane clearly separating hematomas with 
inhomogeneous contents between the inner and the outer 
membranes of the CSH.

Statistical analysis was performed using the chi-square 
test or Fisher’s exact test. For the statistical significance, we 
divided the etiology into either known or unknown groups. 
Differences were considered significant if the probability 
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value was less than 0.05.

Results

Septa or membranes were identified within the hemato-
ma cavity by MRI in 44 patients (69%). The septa were more 
common in the over 70-years-old group (Table 1). Howev-
er, this difference was not statistically significant (p=0.28 
by chi-square test). The signal intensity of the CSH with 
septa was variable. The most common signal intensity was 
mixed one on T1-weighted, T2-weighted, or fluid attenuat-
ed inversion recovery (FLAIR) images (Figure 2). The male/ 
female ratio was 49/15. Although we examined the history 
of head trauma minutely, the etiology was identifiable in only 
32 patients (50%). The frequency of unknown causes was 
more common in the septated group, however, this differ-
ence was not statistically significant (p=0.12 by chi-square 
test). Slipping or falling was the most common cause of head 
trauma in the septated group, while motor vehicle accident 

was more common in the non-septated group. Common symp-
toms were contralateral hemiparesis, variable degrees of 
headache, confusion, and seizure in both groups. Clinical-
ly, there were also no statistically significant differences be-
tween the septated and non-septated groups, except meth-
ods of treatment. Surgery was more common in the septated 
group, while conservative management was more common 
in the non-septated group (p=0.049 by Fisher’s test). Con-
servative treatment was done in 4 cases of the non-septat-
ed group, while it was successful in 2 cases of the septated 
group. Surgery was performed in 58 patients (91%). Burr 
hole with retained drainage was successful in 57 patients, 
even in the septated group. In one patient with septated CSH, 
revision surgery was needed after a craniotomy with limit-
ed membranectomy. Two patients died of malignancy, lung 
cancer and stomach cancer each, after recovery from the 
CSH. One patient with alcoholism expired by an acute sub-
dural hematoma after a slip in drunken state. 

FIGURE 1. Examples of the non-septated and the septated groups. The layered (A) or graded (B) signal intensity is also classified 
into the non-septated group like the homogeneous (C) signal intensity. Since the patterns of the septa are usually mixed (D-F), it is 
hard to classify them into any specific subtypes.
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MRI of Chronic Subdural Hematoma

Discussion

Septa or membranes were identified within the hemato-
ma cavity by MRI in about 2/3 of the patients. Membranes 
were frequently observed within the hematoma cavity, es-
pecially in mixed density hematomas by the CT scans.3,16-18) 
Repeated bleeding into the hematoma cavity may induce 
new inflammatory processes, with accompanying neo-
membranes or formation of septa, which is responsible for 
compartmentalization of the hematoma cavity.13) The septa 
were more common in the over 70-years-old group, although 
this difference lacked statistical significance in this study. 
Mixed density CSHs by the CT scan were more common in 
the oldest age.16) Since atrophy or enough reserving capacity 
is more common in the aged brain, the chance of rebleeding 
into the existing hematoma cavity is more common in the 

oldest age. 
Although some patients with CSH asymptomatic, they 

are prone to fall or slip down since they are usually aged and 
enjoy drinking.12,16) If they slip, even though the injury itself 
is trivial, it may tear the cortical bridge veins or fragile ves-
sels in the neomembrane. The bridge veins in the potential 
subdural space are thin-walled, and might be under signifi-
cant tension by the hematoma.12) Like the repeated microhe-
morrhages from the outer membrane, repeated trauma may 
cause acute bleeding over the CSH as a mechanism of he-
matoma enlargement.16) Acute-on-CSH often show layers 
of extraaxial fluid of varied density separated by internal 
membranes, septa.12) Sometimes repeated trivial trauma may 
cause a subdural hygroma, which became a CSH.16) Septa 
may differentiate such a chronic-on-chronic SDH accord-
ing to the different ages of the CSHs. 

Although there was no statistical significance, unknown 
etiology was more common in the septated group. Septa 
within the hematoma cavity may be related to the multiple 
episodes of head trauma. Multiple episodes of trauma are 
hard to remember compared to a single traumatic event. In 
the septated group, it might be hard to remember all the triv-
ial traumas. Mixed density of CSH by CT scans results from 
multiple episodes of trauma, especially in the oldest age.16) 
The etiology was frequently obscure in the mixed density 
CSHs by CT scans, too.16)

According to the internal structure of the hematoma, sub-
types were proposed.3,18) Theoretically, the acute-on-chronic 
SDHs tend to produce so-called multi-lobule type mem-
brane, while chronic-on-chronic SDHs would produce mul-
ti-layer type membrane.16) However, it is hard to classify the 
septa in the hematoma cavity into any specific patterns or 
subtypes. The septa frequently appeared mixed patterns. 
The CSHs with septa were appeared as mixed signal inten-
sity in various images of MRI. In general, chronic subdu-
ral hematomas were hyperintense on both T1- and T2-weight-
ed MRI.6) The signal intensity of the CSH was variable. The 
most common signal intensity was mixed one on T1-weight-

TABLE 1. Clinical features of 64 patients with CSHs diagnosed 
by MRI

Non-
septated Septated Subtotal p value

Age (yrs) 0.28
≤70 12 20 32
≥71 8 24 32

Causes 0.12
Unknown 9 23 32
Slip/Fall 4 14 18
MVA 5 7 12
Others 2 0 2

Symptoms 0.62
Headache 6 17 23
Hemiparesis 11 20 31
↓Mentality 2 3 5
Others 1 4 5

Treatment 0.049
Surgery 16 42 58
Conservative 4 2 6

Subtotal 20 44 64
CSHs: chronic subdural hematomas, MVA: motor vehicle ac-
cident

T1 T2 FLAIR T1 E T2 FFE

FIGURE 2. The signal intensity of the chronic subdural hematoma with septa was mixed one on T1-weighted, T2-weighted, fluid 
attenuated inversion recovery (FLAIR), T1-enhanced (T1 E) or T2 fast field echo (T2 FFE) images.
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ed, T2-weighted, or FLAIR images. The septa within the he-
matoma cavity implied episodes of rebleeding. Thus, MRI 
could show the history of CSHs including multiple episodes 
of trivial traumas.

Surgery was performed in 57 patients, more commonly 
in the septated group. Some insisted that the burr-hole treph-
ination was insufficient to remove the septated CSHs.5,18) 
Craniotomy or neuroendoscopic techniques have been used 
for multiloculated septated or organized hematomas.2,7) How-
ever, the septa were usually fragile and rarely enclose com-
pletely, separated from any cavities. There was free com-
munication, which allows draining out the hematomas.16) 
Even in completely separated cavities, drainage of the he-
matoma from the relatively large cavity may decompress to 
recover the clinical symptoms or may tear the fragile septa. 
The neomembrane of the hematoma contains several layers 
of capillaries with large lumens and many thin new vessels 
deriving from the middle meningeal artery. These blood ves-
sels, in the presence of coagulopathy, are more vulnerable 
and can easily rebleed. Thus, craniotomy with partial mem-
branectomy or any mechanical manipulation of the hema-
toma membrane in patients with coagulopathy carry a dis-
tinctly higher risk of rebleeding.11) Endoscopic removal of the 
hematoma with membrane is rarely recommended.4) Burr 
hole with retained drainage was successful in 55 patients, 
even in the septated group. Even in acute-on-chronic sub-
dural hematomas, removal of the liquefied hematoma only 
by a burr hole was possible to relieve the displacement.12) Al-
though there were membranes within the hematoma, burr 
hole was usually enough to drain the hematomas.16) Craniot-
omy may be necessary for those instances in which the sub-
dural collection reaccumulates, the brain fails to expand, or 
there is solid hematoma.14)

Conclusion

The septa within the hematoma cavity implied episodes 
of rebleeding. Thus, repeated trauma may cause acute bleed-
ings over the CSHs, which is one of the pathogenic mech-
anisms of hematoma enlargement. MRI could show the his-
tory of CSH including multiple episodes of trivial traumas.
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