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ABSTRACT

Whole body of a Korean male cadaver was serially milled to make sectioned images. Segmentation

of various anatomical structures can expand the utilization of the sectioned images such as three-dimensional (3D) recon-
struction of the structures of real human. Following previous outlining of lower limb’s structures, we decided to make
segmented images of upper limb’s structures in detail. Ninety-one structures (a skin, 32 bones, 49 muscles, 6 arteries,
and 3 nerves) in the left upper limb were segmented in 628 sectioned images. While doing this, we developed more
efficient technique for segmentation. To draw the outlines of various structures more quickly, sectioned images were
filtered first and then outlines were drawn by ‘quick selection’ tool and other tools on the Photoshop. Also, outlines
were automatically generated by interpolation using Combustion software. We made coronal and sagittal segmented
images, browsing software of the serially sectioned images, volume 3D images, and surface 3D images for verifying
segmentation. These segmented and sectioned images of the upper limb are expected to help other researchers make 3D
images and various software of upper limb and to have widespread applications in both medical learning and research.
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Table 1. Features of the sectioned and segmented images of the left upper limb
Images (File names) Intervals (Number) Resolution (Color depth) One file size (Total file size)

Sectioned images of whole body .

(0000.tif, 0001 tif, ---, 8509.tif) 0.2mm (8,510) 3,040 x 2,008 (24 bits color) 10 MBytes (83 GBytes)
Selected sectioned images .

(1505.4if, 1510.f, ---, 4640 tif) 1.0 mm (628) 1,200 x 1,100 (24 bits color) 10 MBytes (6 GBytes)
Temporary segmented images .

(1505.psd, 1510.psd, ---, 4640 psd) 1.0 mm (628) 1,200 x 1,100 (24 bits color) 17 MBytes (10 GBytes)
Segmented images 1.0 mm (628) 1,200 % 1,100 (8 bits color) 2 MBytes (1 GBytes)

(1505.tif, 1510.tif, ---, 4640.tif)

Table 2. Ninety-one segmented structures in the left upper limb, categorized according to systems

Integumentary (1)

Skeletal (32) Bones of shoulder girdle (2)
Bone of arm (1)
Bones of forearm (2)
Carpal bones (8)
Metacarpal bones (5)
Phalanges (14)

Muscular (49) Shoulder (6)
Anterior compartment of arm (3)
Posterior compartment of arm (2)
Anterior compartment of forearm (8)

Posterior compartment of forearm (11)

Palm of hand (15)

Dorsum of hand (4)
Vascular (6)

Nervous (3)

Skin

Clavicle, Scapula

Humerus

Radius, Ulna

Scaphoid, Lunate, Triquetrum, Pisiform, Trapezium, Trapezoid, Capitate, Hamate
1st to Sth metacarpal bones

1st to 5th proximal phalanges (5), 2nd to 5th middle phalanges (4), 1st to 5th
distal phalanges (5)

Deltoideus, Supraspinatus, Infraspinatus, Teres minor, Teres major, Subscapularis
Biceps brachii, Coracobrachialis, Brachialis

Triceps brachii, Anconeus

Pronator teres, Flexor carpi radialis, Palmaris longus, Flexor carpi ulnaris, Flexor
digitorum superficialis, Flexor digitorum profundus, Flexor pollicis longus,
Pronator quadratus

Brachioradialis, Extensor carpi radialis longus, Extensor carpi radialis brevis,
Extensor digitorum, Extensor digiti minimi, Extensor carpi ulnaris, Supinator,
Abductor pollicis longus, Extensor pollicis brevis, Extensor pollicis longus,
Extensor indicis

Palmaris brevis, Abductor pollicis brevis, Flexor pollicis brevis, Opponens pollicis,
Adductor pollicis, Abductor digiti minimi, Flexor digiti minimi brevis, Opponens
digiti minimi, Lumbricales (4), Palmar interossei (3)

Dorsal interossei (4)

Subclavian artery, Axillary artery, Brachial artery, Deep brachial artery, Radial
artery, Ulnar artery

Median nerve, Radial nerve, Ulnar nerve

(Number of the segmented structures)
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Fig. 1. Sectioned image showing bones (A), margins of which become clarified after ‘median’ filtering (B); another sectioned image showing
muscles (C), margins of which become clarified after ‘sharpen’ filtering (D).
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Ao odAl-S- 2 EAF A A 17, Photoshop document (PSD)
g2 A YAFE I A; 62871 (1505.psd, 1510.psd,
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Fig. 2. An incomplete selection of a muscle (A), which is expanded to
become the complete selection by using ‘quick selection’ tool (B).

Fig. 3. Four continuous sectioned images where a structure’s outlines
of the first and last images are manually drawn (A, D), but outlines of
the intervening two images are automatically generated by interpola-
tion (B, C).
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Fig. 5. Coronal sectioned and segmented images of left upper limb (left four) and sagittal sectioned and segmented images (right four).
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