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[Abstract] Objective To summarize the clinical manifestations, imaging characteristics and
experience of surgical treatment of spinal cord terminal syringomyelia with tethered cord syndrome (TCS).
Methods and Results Clinical data of 10 patients with spinal cord syringomyelia combined with TCS
surgically treated under microscope from January 1999 to March 2014 in our hospital were retrospectively
analyzed. There were 3 males and 7 females with average age of 15.06 years old (ranged from 2 to 35 years
old). The course of disease ranged from 3 months to 20 years (average 42.17 months). Among those
patients, one patient presented hydromyelia, 8 patients suffered from meningeal cyst within the sacral canal,
and one patient were concurrent with sacral dermal sinus. The weakness of lower extremities, especially
distal limbs, was the main clinical manifestation. Five patients were accompanied with bowel and bladder
dysfunction and 5 patients with sensory disturbance below the level of syringomyelia, especially hypesthesia.
Preoperative MRI showed conus medullaris disappeared at the end of spinal cord, and there was fluid signal
in the lower spinal cord with hypo-intensity signal in T\WI and hyper-intensity signal in T,WI without
enhancement. All patients underwent surgical procedures. Under microscope, filum terminale was cut off,
drainage was performed, meningeal cyst within the sacral canal was removed, and tethered cord was
released. The success rate of operations was 100%. The duration of surgery ranged from 1.52 to 3.07 h
(average 2.15 h), with average intraoperative blood loss 220 ml (ranged from 100 to 410 ml). The tethering
filum had been totally resected and histological examination showed typical filum tissue in all cases. No
operative complication was found. Visual Analogue Scale (VAS) score was decreased, and the lower limbs
weakness as well as bowel and bladder dysfunction was gradually relieved after operation. The period of
follow - up was ranged from 6 months to 14.50 years (average 6.10 years). All patients presented
neurological intactness (McCormick grade ), recovery of conus medullaris, rising of the end of spinal cord,

no recurrence of syringomyelia with favorable alignment of spine during follow -up period. Conclusions
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Terminal syringomyelia in the spinal cord with TCS is rarely occurred and characterized by chronic

dysfunction of spinal cord and nerve. The manifestation in MRI imaging is characterized by low level of

spinal cord, disappearing of conus medullaris, long Ti and long T signal of filum terminale and spinal cord,

and no enhancement of capsule wall. The surgical treatment includes resection of filum terminale, drainage

of the cerebrospinal fluid (CSF) in syringomyelia, and de -tethering of the spinal cord under microscope.

The outcome is satisfactory.
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Figure 1
lower spinal cord combined with meningeal cyst at S, sacral spine

Preoperative MRI findings of a 33-year-old female patient (Case 10) diagnosed as terminal syringomyelia within
Sagittal T\WI showed conus medullaris disappeared at the
end of spinal cord, while there was fluid signal at the end of spinal cord and internal terminal filum with hypo-intensity signal
along with the terminal of dural sac (S, level), and the meningeal cyst was shown at sacral level (arrow indicates, Panel la).
Sagittal T,WI showed hyper-intensity signal at the end of spinal cord and internal terminal filum (arrow indicates, Panel 1b).
Sagittal fat-suppressed enhanced T\WI showed fluid siganl at the end of spinal cord and internal terminal filum without
enhancement (arrow indicates, Panel lc).
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Table 1. Clinical data of 10 patients of terminal syringomyelia within spinal cord combined with TCS
Case Sex  Age (year) Duration (month) VAS (score) ASIA (score) JOA (score) McCormick (grade) Segment of hydromyelia
1 Male 7 20 5 82 2 il L.-S,
2 Male 12 61 3 90 2 I} Lis
3 Female 9 7 2 73 3 I Ti-S,
4 Female 2 10 4 81 3 1l Tu-=S,
5 Female 35 240 2 80 3 I Li-S,
6 Male 11 36 3 71 2 | Ti-Ls
7  Female 6 8 2 85 2 Il Ts=S,
8 Female 26 3 4 91 3 I T-—-S,
9  Female 14 15 6 90 1 I Ci-Ls
10 Female 33 21 5 73 3 Il Li-S,

VAS, Visual Analogue Scale, W38 B L3 4> 5 ASIA, American Spinal Injury Association, 3 [E B 8645 25 JOA, Japanese
Orthopedic Association, H A5 JE ARl 24 25
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Figure 2 Postoperative MRI findings of Case 10  Sagittal
T/WI (Panel 2a) and sagittal T.WI (Panel 2b) showed the
conus medullaris of spinal cord was located at the level of L,
and the fluid within spinal cord as well as the meningeal cyst
disappeared. Bone defect of L, segment and posterior sacral
canal was noted due to operation process. The physiological
curvature of lumbar spine had no obvious change compared
with preoperation.
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Figure 3 Preoperative spinal MRI findings Sagittal T/WI (Panel 3a) and T.WI (Panel 3b) of lower thoracic, and lumbosacral vertebrae
showed the fluid signal of lower spinal cord and internal terminal filum, as well as sacral meningeal cyst (arrows indicate). Cervical-
thoracic sagittal T\WI (Panel 3¢) and T.WI (Panel 3d) showed syringomyelia (arrows indicate). Sagittal enhanced reconstructed whole
spine T\WI revealed syringomyelia within the spinal cord from cervical down to lumbar spine (arrow indicates, Panel 3e). Figure 4
Postoperative spinal MRI findings Sagittal fat-suppressed T\WI (Panel 4a) and T.WI (Panel 4b) showed the conus medullaris of spinal
cord was restored and located at the level of L, furthermore, the fluid signal at the end of spinal cord along with the internal terminal
filum disappeared. Sagittal enhanced reconstructed whole spine T/WI (Panel 4¢) and T,WI (Panel 4d) demonstrated that syringomyelia
within the spinal cord from cervical down to lumbar spine was reduced or vanished.
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Epigenetic Methods in Neuroscience Research published

Epigenetic Methods in Neuroscience Research (ISBN: 978-1-4939-2753-1, eBook ISBN: 978-1-4939-2754-8) will be
published by Springer in 2016. The editor of this book is Nina N. Karpova, Neuroscience Center, University of Helsinki, Finland.

This volume presents state-of-the-art methods for reliable detection of epigenetic changes in the nervous system. Epigenetic
Methods in Neuroscience Research guides readers through methods for the analyses of chromatin remodeling, transposable elements,
non-coding RNAs, such as miRNAs, and circadian oscillations, including: analysis of DNA methylation in neuronal and glial cells
or small tissue samples; sensitive method for quantification of alternative methylated forms of cytosines by liquid chromatography/
mass spectrometry; affinity - based detection of modified cytosines by immunohistochemistry or methylated DNA
immunoprecipitation; chromatin immunoprecipitation (ChIP); miRNA high-throughput profiling and the in situ detection of miRNA
subtle expression in the brain; analysis of genes with alternative 3"UTRs; and the cite-specific delivery of chromatin-modifying
drugs. Written in the popular Neuromethods series style, chapters include the kind of detail and key advice from the specialists
needed to get successful results in your own laboratory.

Concise and easy-to-use, Epigenetic Methods in Neuroscience Research provides multidisciplinary epigenetic approach to study
genome and neural plasticity that will help the reader to successfully address the challenges associated with neurodevelopmental,
psychiatric and neurodegenerative disorders.

The price of eBook is 79.72€, and hardcover is 94.99€. Visit link.springer.com for more information.



