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A MRM shows hyperintensities along multiple nerve root
sleeves (small arrows) and extradural portion of filum terminale
(large arrow).

B On MRM 3 months after epidural blood patch (EBP), the
hyperintensities disappeared.

Fig. 1T MRM images of a 15-year-old man with post-trauma-
tic CSF hypovolemia
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Fig. 2 Anatomical findings of the intrathecal injection of in-
digocarmine using a cadaveric specimen. Indigocarmine in-
filtrated into both spinal dura mater and meninges of spinal
nerve roots (white arrows), but could not infiltrate into the ex-
tradural portion of filum terminale (FT) (black arrows).
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Anatomical consideration of the cerebrospinal fluid (CSF) leak pathways of post-traumatic CSF hypovolemia
with special reference to observation of MR myelographic findings

Akihiro TAKAHASHI!, Masahiro MIURA?
1Department of Neurosurgery, Higashi-Sapporo Neurology and Neurosurgery Clinic
2Department of Human Anatomy, Faculty of Medicine, Oita University

We performed MR myelography (MRM) in a patient with post-traumatic cerebrospinal fluid (CSF) hypovolemia before lumbar pun-
cture for RI cisternography and 3 months after autologous epidural blood patch (EBP) administration. In 33% of patients, MRM after
EBP showed disappearance of hyperintensities along the extradural potion of the filum terminale and/or spinal nerve root sleeves in
the sacral meninges. CSF flow channel was investigated by injecting indigocarmine solution into the subarachnoid space in three
cadavers. Indigocarmine infiltrated into both spinal dura mater and meninges of spinal nerve roots, but did not infiltrate into the ex-
tradural portion of filum terminale. The epidural lymphatic system (EDLS) was analyzed in the lumbo-sacral nerve roots using an en-
zyme-histochemical method (5-nucleotidase-alkalinphosphatase double staining). The EDLS in the lumbo-sacral spinal region are
poorly developed compared with those in the cervico-thoracic region.

These findings and our previous studies suggest the following: 1) Mechanical stress due to trauma extends the collagen fibers of spinal
dura mater beyond physiological range, where spinal nerves and the filum terminale transit from the intradural to the limited epidural
portion; 2) As a result CSF seeps; 3) The CSF is absorbed well in the cervico-thoracic region by EDLS, but poorly in the lumbo-sacral
region; 4) Hyperintensities on MRM may reflect the remaining CSF which are not absorbed by the EDLS.

Key words: cerebrospinal leaks, cerebrospinal hypovolemia, filum terminale, MR myelography, epidural lymphatic system

I R RV AE ORI H R RR 12 B 9 4 Rl 8 2% 51



