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Fig. 1 Light micrograph of a whole-mount preparation of
epidural lymphatic networks (5%) in the cervical spinal dura
mater stained for 5'-Nase (X 10).

C: cervical spinal nerve root
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Fig. 2 Light micrograph of hematox-
ylin-eosin staining on a cryostat section

of spinal dura mater (C7) in the
subarachnoid angle region (dotted line
circle) at 24 hrs after the EBP (x 100)
black star: fatty connective tissue (fat pad), ar-
rows: blood patch, SG: spinal ganglion, SD: spinal

section of the dorsal spinal nerve root
(C8) in the subarachnoid angle region
stained with 5'-Nase-ALPase double
staining (X 150)

SAG: spinal arachnoid granulations filled with car-
bon particles, L: lymphatic vessels, B: blood ves-

Fig. 4 SEM image of dorsal aspect of
the spinal meninges 24 hrs after the
EBP

RC: red cell, arrow: fibrin sealant after EBP
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Anatomical study of the efficacy of epidural blood patch in the cerebrospinal fluid hypovolemia
with special reference to relationships of the CSF leaks and epidural lymphatic system
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Although cerebrospinal fluid hypovolemia (CFH) is closely related to a spontaneous spinal cerebrospinal fluid (CSF) leak, the definite
cause of these leaks is poorly understood. Epidural blood patch (EBP) is a well-known treatment method for various neurological
symptoms resulting from CFH attributable to CSF leaks. The relation between the epidural lymphatic system (ELS) and the site of
spinal CSF leaks was investigated by using an epidural injection of the monkey’'s own blood (4 mL) in this study. The epidural lym-
phatic networks were analyzed in the spinal dura mater using an enzyme-histochemical method (5'-nucleotidase staining). Spinal
dura mater was observed by light microscopy at 2 days following an injection of blood into the epidural space (cisterna magna). The
samples after EBP were observed in the condition of fibrin sealant site by scanning electron microscopy (SEM). 5'-Nase-positive lym-
phatic networks and spinal arachnoid granulations (SAG) locally appeared in the subarachnoid angle (SA) surrounding the cervical
spinal nerve root. In the SA region of dorsal nerve root, epidural lymphatic vessels had numerous blind endings surrounding the SAG,
and were always situated in the epidural connective tissue layer with rich fatty tissue (so-called fat pad). In the SEM observation, the
dural component, collagen fibers in the SA region, were clearly identified with relatively loose arrangement as compared with those in
the general regions of the dorsal side.

These findings suggested that the prelymphatic channel may work as a collateral transport pathway in the SA dural region, and it may
be closely related to abnormal CSF leakage due to a mechanical tear or defect in the spinal dural sac in which the fat pad may interfere
with the boundry surface between the blood patch and the SA dura mater. Therefore, it may be difficult to seal the SA dura mater
directly by the EBP treatment
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dura mater
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