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Fig. 1. Visible Human Project showing missing anatomical images of thigh and leg (A):dinmeasional images of lower limbs made from
anatomical images and segmented images of the Visible Human Project (B).

Table 1. Features of the anatomical and segmented images of the left lower limb

Image (File name)

Anatomical images of whole body (0000.tif, 0001.tif, ..., 8509.tif)
Anatomical images (3630.tif, 3635.tif, ..., 8505.tif)

Temporary segmented images (3630.psd, 3635.psd, ..., 8505.psd)

Segmented images (3630.tif, 3635.tif, ..., 8505.tif)

Interval (Number) Resolution Color depth File size
0.2mm (8,510) %4008 24 bits color  145.1 GBytes
1.0mm (976) 1200100 24 bits color 3.6 GBytes
1.0mm (976) X 11120 24 bits color 15.3 GBytes
1.0mm (976) X20000 8 bits color 1.2 GBytes
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Fig. 2. Layers window of temporary segmented image (4000.psd).
Root folder including Anatomical image layer, Black layer, Skin
layer, Presence folder including present structures layers, and
Absence folder including absent structures layers (A); Root folder,
Pelvic bone folder, Bones of thigh folder, Bones of leg folder, and
Absence folder (B).
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Table 2. Onehundred fourteen segmented structures in the left lower limb, categorized according to systems and regions

System Region Segmented structure
Skin (1)* Skin
Bones (32 Pelvic bone (2) Sacrum, Hip bone
Bones of thigh (2) Femur, Patella

Bones of leg (2)

Tarsal bones (7)

Metatarsal bones (5)

Phalanges (14)

Knee joint structures (7)

Muscles (60) Anterior compartment of thigh (10)

Posterior compartment of thigh (11)

Medial compartment of thigh (6)
Anterior compartment of leg (4)

Posterior compartment of leg (7)

Lateral compartment of leg (2)
Dorsum of foot (2)

1st layer of sole (3)

2nd layer of sole (5)

3rd layer of sole (3)

4th layer of sole (7)

Arteries (7)f

Nerves (7)

Tibia, Fibula
Talus, Calcaneus, Navicular, Medial cuneiform, Intermediate
cuneiform, Lateral cuneiform, Cuboid

1st metatarsal bone, 2nd metatarsal bone, 3rd metatarsal bone,
4th metatarsal bone, 5th metatarsal bone

1st proximal phalanx, 1st distal phalanx, 2nd proximal phalanx,
2nd middle phalanx, 2nd distal phalanx, 3rd proximal phalanx,
3rd middle phalanx, 3rd distal phalanx, 4th proximal phalanx,
4th middle phalanx, 4th distal phalanx, 5th proximal phalanx,
5th middle phalanx, 5th distal phalanx

Lateral meniscus, Medial meniscus, Anterior cruciate ligament,
Posterior cruciate ligament, Fibular collateral ligament,
Tibial collateral ligament, Patellar ligament

lliopsoas, lliacus, Psoas major, Tensor fasciae latae, Sartorius,
Rectus femoris, Vastus lateralis, Vastus intermedius,
Vastus medialis, Articularis genus

Gluteus maximus, Gluteus medius, Gluteus minimus, Piriformis,
Obturator internus, Superior gemellus, Inferior gemellus,
Quadratus femoris, Biceps femoris, Semitendinosus, Semimembranosus

Pectineus, Adductor longus, Adductor brevis, Adductor magnus, Gracilis,
Obturator externus

Tibialis anterior, Extensor digitorum longus, Fibularis tertius, Extensor
hallucis longus

Gastrocnemius, Soleus, Plantaris, Popliteus, Tibialis posterior, Flexor
digitorum longus, Flexor hallucis longus

Fibularis longus, Fibularis brevis
Extensor hallucis brevis, Extensor digitorum brevis
Abductor hallucis, Abductor digiti minimi, Flexor digitorum brevis
Quadratus plantae, Lumbricales (4)
Flexor hallucis brevis, Flexor digiti minimi brevis, Adductor hallucis
Dorsal interossei (4), Plantar interossei (3)

Internal iliac artery, External iliac artery, Femoral artery, Deep femoral
artery, Popliteal artery, Anterior tibial artery, Posterior tibial artery

Obturator nerve, Femoral nerve, Sciatic nerve, Tibial nerve, Common
fibular nerve, Superficial fibular nerve, Deep fibular nerve

(Number of segmented structures)
*Structures, which were already segmented, are segmented no more.
t Structures, which were already segmented, are segmented in detail.
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Fig. 3. Muscles of gluteal region in
the anatomical image (A), which
become apparent after increasing
brightness and contrast (B); sciatic
nerve (arrow) in the anatomical
image (C), which becomes apparent
after increasing only contrast (D).
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Fig. 4. Selection, which fits outline of the structure, is automatically drawn with appropriate tolerance of magic wand tool (&) ,setdach
doesn't fit outline of the structure, is drawn either with great tolerance (B) or with small tolerance (C).
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Fig. 5. Corresponding anatomical images (A, C, E, G) and segmented 008p) ok
images (B, D, F, H) of the gluteal region (A, B), thigh (C, D), leg (E,

F), and foot (G, H).
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Fig. 7. Browsing software of Visible Korean Human, in which segmented structures’ names are displayed in the thigh (A), leg (BYCG3nd foot
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on semiautomatic segmentation using the Adobe Photoshop.
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Serially Sectioned Images of the Whole Body
(Seventh Report: Segmentation of Lower Limb’s
Structures in Detail)

Jin Seo Park, Sung Bae Hwanilin Suk Chung*

Department of Anatomy, Ajou University School of Medicine,
IDepartment of Physical Therapy, Kyungbuk College

ABSTRACT Whole body of a Korean male cadaver was serially sectioned to make anatomical images. Structures
in the anatomical images should be segmented to makedinneasional images of the structures. Purpose of this
research is to prepare the segmented images of lower limb in detail, which are distributed to help other investigators
make 3D images and virtual dissection software of lower limb.

Onehundred fourteen structures (a skin, 32 bones, 7 knee joint structures, 60 muscles, 7 arteries, 7 nerves) of left
lower limb were decided to segment in 976 temporary segmented images (PSD file, intervals 1.0 mm, resolution 1,200
% 1,100) including anatomical images. On the Adobe Photoshop, selections which fit the structures’ contours were
drawn automatically, semiautomatically, or manually; subsequently, the selections were put into the layers. After
filling the selections with colors, the temporary segmented images were converted to 996 segmented images (TIFF
files). The segmented images were staked to make coronal and sagittal segmented images for verifying segmentation.

The corresponding segmented and anatomical images can be used to malliendme®nal images of the 114
structures and virtual dissection software, which are helpful in anatomy study of lower limb. The segmentation
techniques of this research can be used to segment many structures in other images quickly and correctly.

Key words : Anatomical image, Segmented image, Thd@aensional image, Left lower limb, Structure, Adobe
Photoshop



