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Detailed Chapter Summary
Chapter 8, The Appendicular Skeleton
8.1 The Pectoral Girdle and Upper Limb (p. 184)

1. The pectoral girdle supports the upper limb. It consists of a clavicle and scapula on each side of the body. The clavicle articulates with the sternum medially at the sternoclavicular joint and with the scapula laterally at the acromioclavicular joint. The scapula also articulates with the humerus of the arm at the glenohumeral joint. 

2. The clavicle is slightly S-shaped and flattened in the superior to inferior direction. The sternal end is a round hammerlike head and the acromial end is a flattened plate. An outgrowth called the conoid tubercle occurs near the acromial end.

3. The scapula is named for its triangular shovel-like shape, defined by its three angles (superior, inferior, and lateral) and three borders (superior, medial, and lateral). Its anterior surface is a broad subscapular fossa and its posterior surface has supraspinous and infraspinous fossae separated by a transverse spine. The lateral angle, at the shoulder, features the glenoid cavity, acromion, and coracoid process.

4. The upper limb has 30 bones divided into 4 segments: the brachium (arm), containing the humerus; the antebrachium (forearm) containing the radius and ulna; the carpus (wrist), containing 2 rows of 4 carpal bones each; and the manus (hand) containing 5 metacarpal bones in the palmar region and 14 phalanges in the digits. 

5. The proximal end of the humerus has a hemispherical head; anatomical and surgical necks; greater and lesser tubercles with an intertubercular sulcus between them; and a deltoid tuberosity. The distal end features a capitulum and trochlea; lateral and medial epicondyles and supracondylar ridges; and olecranon, coronoid, and radial fossae.

6. The radius features a discoidal head, a neck, and a radial tuberosity at the proximal end, and a styloid process, two articular facets, and an ulnar notch at the distal end.

7. The ulna features a wrenchlike proximal end formed by the olecranon, coronoid process, and trochlear notch; a radial notch also at the proximal end; and a styloid process at the distal end. An interosseous membrane loosely joins the radius and ulna.

8. The eight carpal bones of the wrist occur in two rows. The proximal row from lateral to medial are the scaphoid, lunate, triquetrum, and pisiform; the distal row from lateral to medial are the trapezium, trapezoid, capitate, and hamate. The hamate has a conspicuous hook, the hamulus, for attachment of the flexor retinaculum.
9. The five metacarpal bones of the hand each have a base, body, and head.
10. The thumb has two phalanges (proximal and distal) and the other four digits each have three (proximal, middle, and distal). Metacarpals and phalanges are numbered I (on the thumb or thenar side) through V (on the hypothenar side).

11. The evolution of bipedal locomotion is reflected in the anatomy of the upper limb, whose function has changed from locomotion to reaching and grasping. Its adaptations include a shorter length, lighter musculature, and increased mobility of the joints of the shoulder and hand.

8.2 The Pelvic Girdle and Lower Limb (p. 188)

1. The adult pelvic girdle supports the trunk on the lower limbs and encloses and protects viscera of the pelvic cavity. It consists of two hip bones and the sacrum. With the associated muscles, ligaments, and other soft tissues, they form the pelvis. 

2. Each hip (coxal) bone articulates with the vertebral column at the sacroiliac joint. The hip bones articulate anteriorly with each other at the pubic symphysis, consisting of the margins of the two pubic bones and the fibrocartilaginous interpubic disc between them. 

3. The point where the pelvis narrows from abdominal to pelvic cavity is the pelvic brim. The pelvis is divided into the wide greater pelvis above the brim and narrow lesser pelvis below the brim. The margin of the brim is the pelvic inlet, and the inferior exit from the lesser pelvis is the pelvic outlet. During childbirth, the infant drops through the pelvic inlet into the lesser pelvis and then emerges from the pelvic outlet.

4. The adult hip bone forms by fusion of three childhood bones, the ilium, ischium, and pubis. The ilium features a superior ridge, the iliac crest, extending from an anterior point called the anterior superior iliac spine to a posterior point called the posterior superior iliac spine; a broad anteromedial surface, the iliac fossa; anterior and posterior inferior iliac spines; and a deep greater sciatic notch.

5. The ischium has a heavy rough ischial tuberosity that supports the body when sitting; and a body, spine, lesser sciatic notch, and ramus.

6. The pubis has superior and inferior rami meeting on a triangular body.
7. All three parts of the hip bone meet to form parts of the hip socket, or acetabulum. Inferior to the acetabulum, the ischium and pubis encircle a large opening, the obturator foramen.
8. The anatomy of the pelvis exhibits adaptations to bipedalism in both sexes and to childbirth in women. This is the most sexually dimorphic region of human skeletal anatomy.

9. The lower limb has 30 bones divided into 4 segments: the femoral region (thigh) containing the femur and patella; the crural region (leg) containing the tibia and fibula; the tarsal region (ankle), whose 7 bones are regarded as part of the foot; and the rest of the foot (pes) containing 5 metatarsal bones and 14 phalanges. 
10. The femur has a large hemispherical head with a pit, the fovea capitis; a constricted neck; greater and lesser trochanters joined by an intertrochanteric line anteriorly and intertrochanteric crest posteriorly; and a spiral line and gluteal tuberosity on the upper posterior surface, which converge to a single posterior linea aspera on the posterior midshaft. Distally, this line diverges into medial and lateral supracondylar lines with the popliteal surface between them. They end at the medial and lateral epicondyles, the widest part of the femur at the knee. Medial and lateral condyles, each shaped like a half wheel, form the articular surface at the knee and have a posterior pit, the intercondylar fossa, between them. The anterior side has a concave patellar surface between the condyles.

11. The patella is a triangular sesamoid bone of the knee with a broad superior base, a pointed inferior apex, and two posterior articular facets. It forms within the quadriceps femoris tendon.

12. The tibia has a broad superior head with two nearly flat articular surfaces, the medial and lateral condyles, with a pointed intercondylar eminence between them. The upper anterior surface is a rough tibial tuberosity, an insertion for the patellar ligament. The shaft has a sharply angular anterior crest, and the distal end has a bony prominence, the medial malleolus, at the ankle.

13. The fibula is a slender lateral strut that stabilizes the ankle but does not support any body weight. It has an expanded head with a point, the apex, at the proximal end; a slender shaft; and a prominence, the lateral malleolus, at the distal end.

14. The posterior end of the foot contains three bones: the superior talus, which articulates with the tibia; the posterior calcaneus of the heel; and the wide anterior navicular bone. The distal row of tarsal bones, in midfoot, are the medial, intermediate, and lateral cuneiforms and the cuboid. The anterior half of the foot contains five metatarsal bones; two phalanges in the great toe (hallux); and three phalanges in each of the other four toes, similar to the arrangement of metacarpals and phalanges in the hand.

15. Adaptations of the lower limb to bipedalism include medially angled femurs, locking knees, a great toe strengthened for the toe-off part of the stride, and three foot arches (medial longitudinal, lateral longitudinal, and transverse).

8.3 Developmental and Clinical Perspectives (p. 198)

1. The clavicle forms mainly by intramembranous ossification and the other limb and girdle bones by endochondral ossification. The latter process proceeds through chondrification (condensation of mesenchyme into cartilage) and then ossification (replacement of the cartilage with bone). 

2. The limbs begin as limb buds, which elongate and form paddlelike hand and foot plates. Ridges called digital rays appear in each plate, and the tissue between the rays breaks down by apoptosis, separating the fingers and toes by the end of the embryonic stage (8 weeks). The limb bones begin to ossify at various times from 7 weeks of embryonic development to 9 years after birth, and some bones do not complete their ossification until a person is 25 years old.

3. The upper and lower limbs begin development with the largest digits (thumb and great toe) directed upward. In week 7, the limbs rotate in opposite directions, resulting in the thumbs being lateral and the great toes being medial, and the elbows and knees flexing in opposite directions.

4. Developmental abnormalities of the appendicular skeleton include the complete absence of one or more limbs (amelia), partial absence (meromelia), excess fingers or toes (polydactyly), failure of toes or fingers to separate (syndactyly), and clubfoot (talipes).
5. The most common disorders appearing after birth are osteoporosis, fractures, joint dislocations, and arthritis.

