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Role of apoptosis in the spontaneous disappearance of chronic subdural hematoma
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There are several cases of spontaneous resolution of chronic subdural
hematoma (CSDH) outer membranes, including in trabecular CSDH, after trepanation surgery. In this
study, we examined the expression of molecules involved in caspase signaling in CSDH outer
membranes. Eight patients whose outer membranes were successfully obtained during trepanation
surgery were included in this study. The expression of Fas; Fas-associated death domain (FADD);
tumor necrosis factor receptor type l-associated death domain (TRADD); receptor-interacting protein
(RIP); caspases 3, 7, 8 and 9; poly-(ADP-ribose) polymerase (PARP); DNA fragmentation factor 45
(DFF45) and actin was confirmed by Western blot analysis. The expression of PARP, caspase-3 and
cleaved caspase-3 were also detected in endothelial cells and fibroblasts by immunohistochemistry.
These data suggest that apoptosis plays an important role in the spontaneous resolution of CSDH.
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(A) Computerized tomography scans
demonstrating a chronic subdural hematoma
(CSDH) separated by septal membranes. (B) After
trepanation surgery, sufficient irrigation was
performed, but the septum remained within the
CSDH cavity. (C) The septum within the CSDH
cavity and the CSDH itself spontaneously

disappeared three months after surgery.
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Western blotting showing protein expression
patterns in the outer membranes of chronic
subdural hematomas from eight patients. The
membranes were homogenized in homogenization
buffer and subjected to Western blotting with
anti-Fas (o-Fas); anti-Fas-associated death
domain (a-FADD); anti-tumor necrosis factor
receptor type 1-associated death domain
(a-TRADD); anti-receptor-interacting protein
(a-RIP); anti-caspase-3, 8, 9 and 7 (a-Caspase-3,
8,9, and 7); anti-poly-(ADP-ribose) polymerase
(a-PARP); anti-DNA fragmentation factor 45
(a-DFF45) and anti-B-actin (o-B-actin) antibodies.
Notably, all molecules involved in the caspase
signaling pathway were detected in nearly all

cases. Positive CNT: positive control using Jurkat

cells.
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H&E staining demonstrating the presence of

fibroblasts, collagenous fibers, inflammatory cells
and vessels (A). Ten-micrometer slices were

immunostained with polyclonal antibodies against



caspase-3 (B, C and H), poly-(ADP-ribose)
polymerase (PARP, D, E and I) and cleaved
caspase-3 (F and G) using the ABC method. The
areas within the rectangle, labeled in B, D and F,
are shown at higher magnification in panels C, E
and G, respectively. Note that caspase-3 is
expressed in the cytoplasms of fibroblasts and
endothelial cells (C and H, respectively), whereas
PARP is expressed in the nuclei of these cells (E
and I, respectively). Some fibroblasts showed
especially high expression of cleaved caspase-3 in
their nuclei (G). Immunostaining without primary
antibodies is presented in fibroblasts and
endothelial cells (J and K arrowheads,
respectively). Scale bars = 50 um (A, B, D, F and
D).
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