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Table 1. List of specimen used in this study

Category Subclassification

Sacral level (S2~ S3)

Lumbar enlargement level (L4~ L5)
Upper lumbar level (L1~L2)
Thorax lower level (T10~T11)
Thorax middle level (T6~T7)
Thorax upper level (T2~T3)
Cervical enlargement level (C4~ C5)
Cervical upper level (C1~C2)

Spinal cord

Spinomedullary junction level
Pyramidal decussation level
Lemniscal decussation level
Obex level

Mid-olivary level

Medulla oblongata upper level
Pontomedullary junction level

Medulla oblongata

Lower ponslevel
Middle pons level

Pons Upper pons level
Isthmus of pons
Inferior colliculus level

Midbrain Superior colliculus level

Posterior commissure level
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1. Production of tissue slide(LFB-CV staining)

6. Insert the Korean & English label

7. Completion of the atlas

Fig. 1. Schematic illustration of the process of the digital slide and Brain Atlas production.
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Table 2. List of specimen and used memory for digital slides

Category Subclassification Memory
Sacral level 331MB
Lumbar enlargement level 915MB
Upper lumbar level 575MB
Spindl cord Thorax lower level 739MB
Thorax middle level 653MB
Thorax upper level 1.04GB
Cervical enlargement level 1.62GB
Cervical upper level 1.60GB
Spinomedullary junction level 520MB
Pyramidal decussation level 479MB
Medulla Lemniscal decussation level 1.79GB
oblongata Obex level 837MB
Mid-olivary level 1.21GB
Medulla oblongata upper level 1.42GB
Pontomedullary junction level 1.58GB
Lower pons level 2.98GB
Pons Middle pons level 2.87GB
Upper pons level 2.88GB
Isthmus of pons 3.73GB
Inferior colliculus level 1.73GB
Midbrain Superior colliculus level 3.35GB
Posterior commissure level 2.26GB

Fig. 2. High power photographic images of nuclei of medulla oblongata (obex level) derived from Virtual Slides. A: hypoglossal nucleus,
B: dorsal motor nucleus of vagus, C: nucleus cuneatus, D: spinal trigemina nucleus, E: nucleus ambiguus, F: inferior olivary nucleus; G:
arcuate nucleus.
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Cervical enlargement

Lower thoracic level Upper lumbar level

Lumbar enlargement

Fig. 3. Transverse sectioned images of the spinal cord and their maps (Atlas) obtained from in this study.
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Fig. 4. Transverse sectioned images of the medulla oblongata and their maps (Atlas) obtained from in this study.
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Fig. 5. Transverse sectioned images of the pons(upper panel) and midbrain (lower panel) and their maps(Atlas) obtained from in this study.
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Development of Human Neuro-digital Slides and Neuro-atlas for
Neuroscience Tutoria | (Spina Cord and Brain Stem)

Dae-Yong Song, Sang-Pil OH, Ji-Hye Lee, Ha-Nul Yu, Ran-Sook Woo,
Mun-Yong Lee!, Tai-Kyoung Baik

Department of Anatomy and Neurosciences, School of Medicine and Medical Science Research Institute, Eulji University
!Department of Anatomy, College of Medicine, The Catholic University

Abstract : In order to present the optimal neuroscience tutorial material for medical students and researchers,
this study is aimed to make neuro-digital slide and neuro-atlas based on the histological specimens of human
spinal cord and brain stem.

Cadavers which had agreed for organ donation for research purpose were used in this study. Brains and spinal
cords were extracted within 24 hours after death, and then fixed with 10% neutral buffered formalin. Paraffin
blocks were made with the following regions; 8 regions from the spinal cord (the levels of the upper cervical
segment, the cervical enlargement, the upper thoracic segment, the mid thoracic segment, the lower thoracic
segment, the upper lumbar segment, the lumbar enlargement, the sacral segment), 14 regions from the brain stem
(the levels of the spinomedullary junction, the pyramidal decussation, the medial lemniscus decussation, the obex,
the mid-olivary medulla, the upper medulla, the pontomedullary junction, the lower pons, the mid pons, the upper
pons, the isthmus rhombencephali, the inferior colliculus, the superior colliculus, the posterior commissure).

Using virtual microscope software, we made digital neuro-slides which can be used anywhere and anytime
regardless of equipment of microscope. To help understanding anatomy and functions of nervous tissue, we also
made neuro-atlas based on the digital slide images. As results, the outline and detailed structures of nuclei and
tracts are easily discriminated and aso matched with marks and nomenclatures of neuro-atlas. Moreover, the
cytoarchitecture of each nucleus and histological features can be well distinguished.

We hope that this product would be used as a useful neuroscience tutorial material for the medical and
paramedical school students, clinical trainees like interns and residents, and also neuroscience researchers.

Keywords : Brain stem, Spinal cord, Digital slide, Brain map, LFB-CV
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