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Fig. 1 Fluorescence imaging after human subarachnoidal injection of indocya-
nine green (ICG). The confluence of fluorescent image (a~d) toward the lower
spinal nerve roots (SNR) was observed (dotfed circles). White stars indicate the

dorsal surface of spinal dura mater.
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Fig. 2 Lower-power scanning electron micrographs of the
human 5th lumbar spinal meninges treated with 6N NaOH for
45 min at 60°C. The dural macula cribriformis, which consisted
of densely-packed collagen fibrils (DPCF), was oval, spindle
and polygonal in shape and ranged in diameter from 3 to 15 um
with many foramina.

MCF: dural macula cribriformis
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An experimental verification of cerebrospinal fluid (CSF) leakage from the lumbosacral spinal region
in CSF hypovolemia: the true nature of CSF leakage image in radioisotope cisternography

Masahiro MIURA!, Tetsuya UCHINO?, Shinichi SUZUKI?
Department of 'Human Anatomy and 2Anesthesia, Faculty of Medicine, Oita University,
3Department of Neurosurgery, Aso General Hospital

Imaging a leak phenomenon from the contralateral lumbosacral nerve root using radioisotope (RI) cisternography has recently been
considered an important effective criterion in the differential diagnosis of cerebrospinal fluid (CSF) hypovolemia (although the leak
phenomenon still lacks anatomical evidence). However, this easy escape of CSF from the lumbosacral spinal nerve roots does not
seem compatible with the clinical observation of the CSF leakage mechanism we have suggested. In this study, we looked for clues to
help us understand the phenomenon of physiological CSF absorption; we used an indocyanine green (ICG) fluorescence imaging sys-
tem on the lumbosacral spinal region, where frequent CSF leakage has been observed using RI cisternography. We used catheters to
inject ICG and indigo carmine into the subarachnoid spaces of 2 cadavers; we studied the temporal dynamics of the 2 dyes infiltrating
into the spinal meninges and the tissues surrounding the nerve roots using the ICG-PDE system. Furthermore, we examined an iz vivo
analysis of the dynamics of lymphatic CSF absorption in the lumbosacral spinal cord region by injecting ICG into the subarachnoid
spaces of 2 adult Japanese monkeys under general anesthesia. The structural characteristics of the prelymphatic channel in the dura
mater of the cervical and lumbosacral spinal regions were treated using the 6N NaOH cell-maceration method and a scanning electron
microscope. In both cases, neither an abnormal escape of ICG into the infiltration area of the meninges nor an absorption into the ab-
dominal para—aortic [ymph nodes was observed during the 4-hour exploration. However, there was an infiltration of the injected ICG
observed over time in the distal part of each lumbosacral nerve root. The infiltration patterns of ICG and indigo carmine into the
meningeal tissues of the monkeys were similar to those in an ICG-PDF image using human cadavers. Our findings indicate that im-
ages such as the Christmas tree sign seen in the areas of multisegmental nerve roots, which have been considered as abnormal CSF
leak images on RI cisternography, may actually be normal images without any abnormal leak or escape of CSF at the site of transition
between the spinal dura mater and nerve roots.
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