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Relationship between the Natural History of Chronic Subdural Hematoma and
Enhancement of the Inner Membrane on Post-contrast CT Scan

Hiroshi NAKAGUCHI”, Norio YOSHIMASUY, Takeo TANISHIMA™

1) Department of Neurosurgery, Teraoka Memorial Hospital
2) Department of Neurosurgery, Tokyo Kosei Nenkin Hospital

The purpose of this study was to determine the features and natural history of the inner membrane in CSDH
(chronic subdural hemotoma) patients using pre- and post-contrast CT scans. Twenty-four patients with CSDH (28
hematomas) who underwent pre- and post-contrast CT scanning prior to surgery were studied. CSDH was classified
according to the internal architecture as the homogeneous (HM) type, the laminar (LM) type, the separated (SP)
type, and the trabecular (TR) type. For each type, the enhancement of the inner membrane, the outer membrane,
and trabeculae was evaluated. Enhancement of the.inner membrane develops as the stage of CSDH progresses. Al-
though the inner membrane was not enhanced in the HM type, it was enhanced in almost all of the patients with the
other types (p<0.0001). In 13% of patients with the LM type, 29% with the SP type, and 40% with the TR type, the
inner membrane was moderately or markedly enhanced. The outer membrane was not thickened in any patient. In
88% of the patients who had contralateral hemiparesis on admission and 42% of those who did not have hemiparesis,
the inner membrane was clearly enhanced (p=0.0166). This indicated that blood flow to the inner membrane from
the pia matter induced hypoperfusion of the brain parenchyma heneath the hematoma in addition to the effect of di-
rect compression. Contrast CT scanning may be useful for diagnosing the extent of enlargement of the inner mem-
brane, predicting the risk of local brain damage, and evaluating the stage in the natural history of CSDH.
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Table 1

CSDH patients who underwent contrast CT scanning preoperatively

Classification Classification Maximum Enhancement Enhancement Enlargement Enlargement

ey | o of CSQHs of CSD.Hs thickness of internal  of internal  of .o_on‘icul of .corticu!
No, S Side Symptoms according fo accordingto of SOH membrane  membrane  veins veins
ex > . ; - - . .
internal intracranial (cranial base) {convexity)  (cranial base) (convexity)
architecture  extension
1 33/M r headache Hm Cv 19 no hematoma no hematoma +
2 33/M It headache Hm Cv 19 no hematoma - no hematoma ++
3 40/M It headache Hm Cv 21 no hematoma = no hematoma ++
4 65/M It hemiparesis, DOC Hm Cv 15  no hematoma = no hematoma
5 71/M rt  hemiparesis, aphasia Hm Cv 24 no hematoma = no hematoma ++
6 B82/F gait disturbance Hm Cv 5 no hematoma E no hematoma ++
7 56/F t headache Hm Cb / = = o +
8 58/F r disorientation Hm Cb 15 -+ - + +
9 20/M It double vision Lm Cb 17 ++ + = =+
10 48/M rt  hemiparesis Lm Cb 21 ++ ++ ++ ++
11 63/M It hemiparesis Lm Cb 21 + + s +
12 69/M rt  hemiparesis Lm Cb 19 ++ + + ++
13 73/M  r  hemiparesis, DOC Lm Cb 16 ++ + + +
14 78/M rt hemiparesis, gait disturbance Lm Cb 14 ++ + + +
15 78/M It hemiparesis, gait disturbance Lm Cb 15 ++ + + +
16 79/M It hemiparesis, DOC Lm Cb 22 + + + +
17 82/F It gait disturbance Nb Cv 10 no hematoma - no hematoma +
18 49/M It headache Nb Cb 1 ++ ++ ++ ++
19 92/F It hemiparesis, DOC Nb Cb 15 ++ ++ ++ ++
20 71/M  #  headache Nb Cb 14 ++ + ++ ++
21 71/M It headache Nb Cb 18 + + ++ ++
22 81/F It hemiparesis Nb Cb 14 + + + +
23 81/F +# hemiparesis Nb * Cb 20 + + + +
24 53/M It headache, vomiting Tr Cv 7 no hematoma + no hematoma +
25 63/M rt hemiparesis Tr Cv 27  no hematoma + no hematoma +
26 76/F 1 hemiparesis, aphasia Tr Cv 28  no hematoma ++ no hematoma +
27 85/F i hemiparesis Tr Cv 28  no hematoma ++ no hematoma ++
28 83/M It hemiparesis Tr Ch 25 ++ + ++ ++

M : male, F: female, rt:

right, It : left, CSDH : chronic subdural hematoma, Ch :

cranial base type, Cv : convexity type, DOC : decrease

of consciousness, Hm : homogeneous type, Lm : lominar type, SDH : subdural hematoma, Sp : separated type, Tr: trabecular type, +

: mild, ++ : moderate to severe.
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Fig. 1 Two representative cases of the homogeneous type. A : Post-contrast CT scans of o patient

with CSDH of the homogeneous type. There is no enhancement of the inner membrane and no en-

largement of cortical veins. B : Posl-contrast CT scans of another patient with CSDH of the homoge-

neous type. There is no enhancement of the inner membrane, but mild enlargement of cortical

veins can be seen.
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Fig.2 Two represeniative cases of
the laminar type. A: Pre- and post-
contrast CT scans of a patient with
CSDH of the laminar type. Prominent
enhancement of the inner membrane
along with high-density laminar struc-
tures and moderate enhancement of
cortical veins can be seen. B: Pre-
and post-contrast CT scans of an-
other patient with CSDH of the lami-
nar type. There is moderate enhance-
ment of the inner membrane along
with high-density laminar structures
and moderate enlargement of the cor-
tical veins,

S0z (p=0.0292, Table3).
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Fig. 3 Two representative cases
of the separated type. A: Post-
contrast CT scans of a patient with
CSDH of the separated type.
Prominent enhancement of the in-
ner membrane and moderate en-
largement of the cortical veins are
seen, B: Post-contrast CT scans
of another patient with CSDH of
the separated type. There is mod-
erate enhancement of the inner
membrane and moderate enlarge-
ment of the cortical veins.

Fig. 4 Two representative cases of the trabecular type. A : Pre- and post-contrast CT scans of

a patient with CSDH of the trabecular type. Moderate enhancement of the inner membrane and
moderate enlargement of the cortical veins are seen. B : Pre- and posi-contrast CT scans of an-
other patient with CSDH of the trabecular type. There is moderate enhancement of the inner
membrane and mild enlargement of the cortical veins.
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Table 2 Classification of CSDH according to the internal architecture and enlargement of cortical veins

Enlargement of cortical veins

Fisher exact test, p value

mild or none vs

No hematoma No enlargement Mild Moderate-severe moderate or severe
Cranial base
Homogeneous type 6/8 0 2/8 0 0.5147
Laminar type 0 1/8 6/8 1/8 0.1312
Separated type 1/7 0 2/7 4/7 0.1094
Trabecular type 4/5 0 0 1/5 0.3529
Total 11 1 10 6
Convexity
Homogeneous type 0 1/8 3/8 4/8 0.6908
Laminar type 0 0 6/8 2/8 0.4010
Separated type 0 0 3/7 4/7 0.4184
Trabecular type 0] 0 3/5 2/5 > 0.9999
Total 0 1 15 12
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Table 3 Classification of CSDH according to the internal architecture and enhancement of the inner membrane

Enhancement of internal membrane

Fisher exact test, p value

no enhancement vs

No hematoma No enhancement Mild Moderate-severe enhancement (+)
Cranial base
Homogeneous type 6/8 1/8 1/8 0 0.1544
Laminar type 0 0 2/8 6/8 0.3348
Separated type 1/7 0 3/7 3/7 0.6437
Trabecular type 4/5 0 0 1/5 >0.9999
Total 11 1 6 10
Convexity
Homogeneous type 0 8/8 0 0 <0.0001*
Laminar type 0 0 7/8 1/8 0.0292*
Separated type 0 1/7 4/7 2/7 0.3715
Trabecular type 0 0 3/5 2/5 0.1440
Total 0 9 14 5

*p<0.05, *p<0.01.
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Table 4 Preoperative hemiparesis and enhancement of the
inner membrane or maximum thickness of CSDH

Enhancement of

. Enhancement (+} No enhancement Totdl
internal membrane

Hemiparesis (+} 14 2 16
No hemiparesis 5 7 12
Total 19 9 28

Fisher exact fest, p=0.0166.

Maximum thickness

of SDH (except for 220 mm <20 mm Total
bilateral lesions)
Hemiparesis (-+) 8 4 12
No hemiparesis 1 5 6
Total 9 9 18

Fisher exact test, p=0.1312.
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