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1Introduction

1.1  Introduction

The brainstem is the neural center relaying afferent and 
efferent neural information between the cerebrum with the 
cerebellum and the whole body through the spinal cord. 
Since a brainstem consists of numerous organized nuclei and 
fibers in the narrow and compact space, a fine map of brain-
stem is required for neurosurgeons and neuroscientists who 
should know neuroanatomy.

Existing brainstem atlases were made from histological 
stained images, magnetic resonance images, or schematic 
figs [1, 2], whose images could not be colored or either gray 
matter or white matter could be shown. Therefore, to make 

a fine map of the brainstem, we needed new images of the 
brainstem that both the nucleus and the fibers can be dis-
played in true color and high resolution. By this necessity, 
we choose the true color sectioned images of Visible Korean 
[3, 4].

We have already published the Cross-Sectional Atlas of 
the Human Head in 2018 [5] from head sectioned images in 
2009 [3]. In 2021, we made new sectioned images of the 
male whole body again [4]. Based on the Cross-Sectional 
Atlas of the Human Head publishing experience, this cross- 
sectional atlas of the human brainstem was made from the 
new sectioned images.
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1.2  Making the Sectioned Images 
and Atlas of the Brainstem

In 2005, we have produced the sectioned images of the male 
whole body with 24-bit color and 0.2 mm × 0.2 mm sized 
pixel, which is the first edition of Visible Korean [6]. 
However, the brainstem could not be observed in detail in 
that dataset because of the herniation of the brainstem. 
Therefore, in 2021, we produced new axial sectioned images 
of the male whole body. Intervals, pixel size, resolution, and 
color depth of the images were 0.2  mm (head), 
0.06 mm × 0.06 mm, 8688 × 5792, and 48-bit color, respec-
tively [4]. From the sectioned images of the whole body, the 
images including only the brainstem were selected. By the 

computer-assisted three-dimensional reconstruction, coronal 
and sagittal sectioned images (intervals, 0.06 mm; pixel size, 
0.06 mm × 0.2 mm) were produced from the axial images 
(intervals, 0.2 mm; pixel size, 0.06 mm × 0.06 mm) (Fig. 1.1).

In the axial, coronal, and sagittal sectioned images, 
154 structures including nuclei, tracts, and other struc-
tures were identified and annotated by referring existing 
atlases and anatomy books [1, 2, 5]. Some pathways of 
tracts were marked in the images using dotted line arrow. 
To find and trace the structures accurately, we used the 
volume models from brainstem sectioned images. In the 
volume models, not only sectioned images of three planes 
but also three- dimensional models could be displayed in 
real time (Fig. 1.1).

Fig. 1.1 Sectioning the cadaver, and photographing the sectioned surface to make a sectioned image (left). Finding and tracing the structures of 
the brainstem in axial, coronal, and sagittal sectioned images in real time in three-dimensional volume model using MRIcroGL software (right)
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1.3  Terminology

Accurate anatomical terms are essential to the anatomy 
atlas. Therefore, all anatomical terms in this atlas were 
labeled based on the authorized terms, Terminologia 
Anatomica [7].
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2Axial Brainstem

Images of −1.0  mm ~ −2.4  mm, Diencephalon and 
midbrain

Images of −3.0 mm ~ −12.4 mm, Midbrain
Images of −13.0 mm ~ −14.4 mm, Midbrain and pons
Images of −15.0 mm ~ −32.4 mm, Pons
Images of −33.0  mm ~ −36.4  mm, Pons and medulla 

oblongata

Images of −37.0 mm ~ −57.4 mm, Medulla oblongata
Images of −58.0 mm, Spinal cord
All images, 0.06 mm × 0.06 mm sized-pixel and 0.4 mm or 

0.6 mm intervals
Abbreviation: a., artery; ant., anterior; inf., inferior; int., 

internal; lat., lateral; m., muscle; med., medial; n., nerve; 
nu., nucleus; post., posterior; sup., superior; tr., tract

© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2023
J. S. Park, Y. You, Cross-Sectional Atlas of Human Brainstem, https://doi.org/10.1007/978-981-19-9519-4_2

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-19-9519-4_2&domain=pdf
https://doi.org/10.1007/978-981-19-9519-4_2


6

 

2 Axial Brainstem

ALGrawany



7

 

2 Axial Brainstem



8

 

2 Axial Brainstem

ALGrawany



9

 

2 Axial Brainstem



10

 

2 Axial Brainstem

ALGrawany



11

 

2 Axial Brainstem



12

 

2 Axial Brainstem

ALGrawany



13

 

2 Axial Brainstem



14

 

2 Axial Brainstem

ALGrawany



15

 

2 Axial Brainstem



16

 

2 Axial Brainstem

ALGrawany



17

 

2 Axial Brainstem



18

 

2 Axial Brainstem

ALGrawany



19

 

2 Axial Brainstem



20

 

2 Axial Brainstem



21

 

2 Axial Brainstem

ALGrawany



22

 

2 Axial Brainstem



23

 

2 Axial Brainstem



24

 

2 Axial Brainstem



25

 

2 Axial Brainstem



26

 

2 Axial Brainstem

ALGrawany



27

 

2 Axial Brainstem



28

 

2 Axial Brainstem



29

 

2 Axial Brainstem



30

 

2 Axial Brainstem



31

 

2 Axial Brainstem



32

 

2 Axial Brainstem



33

 

2 Axial Brainstem



34

 

2 Axial Brainstem



35

 

2 Axial Brainstem



36

 

2 Axial Brainstem



37

 

2 Axial Brainstem



38

 

2 Axial Brainstem



39

 

2 Axial Brainstem



40

 

2 Axial Brainstem



41

 

2 Axial Brainstem



42

 

2 Axial Brainstem



43

 

2 Axial Brainstem



44

 

2 Axial Brainstem



45

 

2 Axial Brainstem



46

 

2 Axial Brainstem



47

 

2 Axial Brainstem



48

 

2 Axial Brainstem



49

 

2 Axial Brainstem



50

 

2 Axial Brainstem



51

 

2 Axial Brainstem



52

 

2 Axial Brainstem



53

 

2 Axial Brainstem



54

 

2 Axial Brainstem



55

 

2 Axial Brainstem



56

 

2 Axial Brainstem

ALGrawany



57

 

2 Axial Brainstem



58

 

2 Axial Brainstem



59

 

2 Axial Brainstem



60

 

2 Axial Brainstem



61

 

2 Axial Brainstem



62

 

2 Axial Brainstem



63

 

2 Axial Brainstem



64

 

2 Axial Brainstem



65

 

2 Axial Brainstem



66

 

2 Axial Brainstem

ALGrawany



67

 

2 Axial Brainstem



68

 

2 Axial Brainstem



69

 

2 Axial Brainstem



70

 

2 Axial Brainstem



71

 

2 Axial Brainstem



72

 

2 Axial Brainstem



73

 

2 Axial Brainstem



74

 

2 Axial Brainstem



75

 

2 Axial Brainstem



76

 

2 Axial Brainstem

ALGrawany



77

 

2 Axial Brainstem



78

 

2 Axial Brainstem



79

 

2 Axial Brainstem



80

 

2 Axial Brainstem



81

 

2 Axial Brainstem



82

 

2 Axial Brainstem



83

 

2 Axial Brainstem



84

 

2 Axial Brainstem



85

 

2 Axial Brainstem



86

 

2 Axial Brainstem

ALGrawany



87

 

2 Axial Brainstem



88

 

2 Axial Brainstem



89

 

2 Axial Brainstem



90

 

2 Axial Brainstem



91

 

2 Axial Brainstem



92

 

2 Axial Brainstem



93

 

2 Axial Brainstem



94

 

2 Axial Brainstem



95

 

2 Axial Brainstem



96

 

2 Axial Brainstem

ALGrawany



97

 

2 Axial Brainstem



98

 

2 Axial Brainstem



99

 

2 Axial Brainstem



100

 

2 Axial Brainstem



101

 

2 Axial Brainstem



102

 

2 Axial Brainstem



103

 

2 Axial Brainstem



104

 

2 Axial Brainstem



105

 

2 Axial Brainstem



106

 

2 Axial Brainstem



107

 

2 Axial Brainstem



108

 

2 Axial Brainstem



109

 

2 Axial Brainstem



110

 

2 Axial Brainstem



111

 

2 Axial Brainstem



112

 

2 Axial Brainstem



113

 

2 Axial Brainstem



114

 

2 Axial Brainstem



115

 

2 Axial Brainstem



116

 

2 Axial Brainstem

ALGrawany



117

 

2 Axial Brainstem



118

 

2 Axial Brainstem



119

 

2 Axial Brainstem



120

 

2 Axial Brainstem



121

3Coronal Brainstem

Images of +9.0 mm ~ +6.3 mm, Pons
Images of +5.4 mm ~ −3.6 mm, Midbrain, pons
Images of −4.5 mm ~ −18.0 mm, Midbrain, pons, medulla 

oblongata
Images of −18.9  mm  ~  21.6  mm, Midbrain, medulla 

oblongata

Images of −22.5 mm, Midbrain
All images, 0.06 mm × 0.06 mm sized-pixel and 0.9 mm 

intervals
Abbreviation: a., artery; ant., anterior; inf., inferior; int., 

internal; lat., lateral; m., muscle; med., medial; n., nerve; 
nu., nucleus; post., posterior; sup., superior; tr., tract
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4Sagittal Brainstem (Left Side)

Images of 0.0  mm  ~  −9.9  mm, Midbrain, pons, medulla 
oblongata

Images of −10.8  mm  ~  11.7  mm, Midbrain, medulla 
oblongata

Images of −18.0 mm, Pons

All images, 0.06 mm × 0.06 mm sized-pixel and 0.9 mm 
intervals

Abbreviation: a., artery; ant., anterior; inf., inferior; int., 
internal; lat., lateral; m., muscle; med., medial; n., nerve; 
nu., nucleus; post., posterior; sup., superior; tr., tract
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