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Unit One

The Musculoskeletal System

Preview

The musculoskeletal system consists of the bones, the muscles and
synostosis. The bones are joined together to form the skeleton, thus
constituting the basic form of the human body and providing attachment to the
muscles. Under the control of the nerves, the muscles contract and pull the
bones attached to them , with the movable synostosis as hinges . resulting in
lever movement. The main functions of the musculoskeletal system are
movement , support and protection. To know more about the musculoskeletal

system , please join us to learn this unit.
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bone oste(0)- B

cartilage chondr(o)- HE

ilium iliCo)- wE

marrow myel(o)- i

radius radi(o)- reH

sternum stern(o)- ik

ulna uln(o)- RE
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Part A

The Musculoskeletal System

Introduction

The musculoskeletal system, as its name suggests, relates to the skeleton
and the muscles of the body. But more specifically, the musculoskeletal
system includes bones, muscles, joints, cartilages, ligaments, tendons, and
bursae. The musculoskeletal system provides the framework and allows for

movement of the body.
The Skeletal System

The skeletal system includes all of bones, cartilages, and ligaments of
the body that support and give shape to the body and body structures. For
adults, there are 206 bones in the skeleton.

Bones

A bone is formed by the gradual addition of calcium and phosphorus salts
to cartilage (a type of dense connective tissue). Several different types of
bones are found based on their shapes and fall into four categories: long
bones, short bones, irregular bones and flat bones.

A long bone has a diaphysis composed of' compact bone tissue. Within
the diaphysis is a medullary cavity containing bone marrow, like the femur
and the humerus. The majority of bones in the human body are long bones.
These bones have similar structure with a diaphysis that widens at each end
which is called an epiphysis that covered by articular cartilage. Short bones
are designated as wide as they are long. Examples are the carpals and the
tarsals. Irregular bones received their name because their shapes are irregular.

The Skeleton

The skeleton is subdivided into two major divisions — the axial and

appendicular. The axial skeleton consists of the bones of the skull and trunk
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of a vertebrate, while the appendicular skeleton is composed of the bones of
the upper limbs and the lower limbs. The skeleton is also inclusive of the
pectoral girdle. or shoulder girdle, attaching the upper limbs to the body, and
the pelvic girdle that attaches the lower limbs to the body.

The skull is divided into two parts consisting of the cranium and facial
bones. These bones surround and protect the brain and the structures related
to it, such as eyes, ears, nasal cavity, and oral cavity from injury. The
cranium encases the brain and consists of the frontal, parietal, temporal,
ethmoid, sphenoid. and occipital bones. Nearly all the facial bones are
joined together by sutures, so they are immovable. The facial bones,
surrounding the mouth, nose and eyes, include the mandible, maxilla,
zygomatic, vomer, palatine, nasal, and lacrimal bones.

The trunk of the body consists of the vertebral column, sternum, and rib
cage. The vertebral or spinal column, composed of 26 vertebrae, is divided
into five sections: cervical vertebrae, thoracic vertebrae, lumbar vertebrae,
sacrum, and coccyx. Located between each pair of vertebrae from the cervical
through the lumbar regions is an intervertebral disk. Each disk is composed
of fibrocartilage to provide flexibility as a cushion between the vertebrae.
The rib cage, providing support for organs, such as the heart and lungs,
contains 12 pairs of ribs that attached at the back to the vertebral column. Among
them, ten of these pairs are attached to the front sternum. Furthermore, the
lowest two pairs of floating ribs are attached only to the vertebral column.

The appendicular skeleton consists of the pectoral girdle, upper
extremities, pelvic girdle, and lower extremities. These are the bones for our
appendages or limbs and along with the muscles attached to them. They are
responsible for providing the structures which allow the body to move.

The pectoral girdle, the set of bones in the appendicular skeleton, which
connects to the arm on each side, is composed of the clavicle and scapula bones”. It
attaches the upper extremity to the axial skeleton by articulating with the sternum
anteriorly and the vertebral column posteriorly. The upper extremity is the region
in a vertebrate animal extending from the deltoid region up to the hand and
including the humerus, ulna, radius, carpals, metacarpals, and phalanges.

The pelvic girdle contains the ilium, ischium, and pubis. It articulates

with the sacrum posteriorly to attach the lower extremity, especially the
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femur, to form the hip joint. The lower extremity bones include the femur,

patella, tibia, fibula, tarsals, metatarsals, and phalanges (Fig.1-1).

skull
clavicle
cervical scapula
vertebrae '
thoracic == _ X sternum
vertebrae { ribs
lumbar
vertebrae ; humerus
pelvis i Y radius
sacrum sS ¥ e ulna
coceyx N @ fo_——— carpals
R ;Qi metacarpals
femur phalanges
patella
tibia
tarsals fibula

metatarsals

phalanges

%

Fig.1-1 The Skeleton

The Muscular System

The muscular system is responsible for the movement of the human body with
its ability to contract. Attached to the bones of the skeletal system are about 638
named muscles. Constructed of skeletal muscle tissue, blood vessels, tendons, and
nerves, each of these muscles is a discrete organ. Muscle tissue is also found
inside of the heart, digestive organs, and blood vessels. There are three
distinct types of muscles: visceral, cardiac, and skeletal (Fig.1—2).

Visceral muscle, or smooth muscle, making up the walls of the hollow
organs and the walls of ducts, is found inside of organs like the stomach,
intestines, and blood vessels. As the weakest muscle tissues, visceral muscle
makes organs contract to move substances through the organ and these

wavelike movements propel materials through the systems. Because visceral
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Fig.1 -2 Three Different Types of Muscles

muscle is controlled by the unconscious part of the brain, it is known as
involuntary muscle.

Found only in the heart, cardiac muscle is responsible for pumping blood
throughout the body. Cardiac muscle, as an involuntary muscle, stimulates
itself to contract, while hormones and signals from the brain adjust the rate
of contraction. Because of its self-stimulation, cardiac muscle is considered to
be autorhythmic or intrinsically controlled. The cells of cardiac muscle are
branched X or Y shaped cells tightly connected together by special junctions
called intercalated disks — made up of finger-like projections from two
neighboring cells that interlock and provide a strong bond between the cells.

Skeletal muscle, moving all bones, as well as controlling facial
expression and eye movements, is the voluntary muscle tissue in the human
body. Skeletal muscle derives its name from the fact that these muscles
always connect to the skeleton in at least one place. Most skeletal muscles are
attached to two bones across a joint, so the muscle serves to move parts of
those bones closer to each other. Skeletal muscle cells form when many
smaller progenitor cells lump themselves together to form long, straight,

multinucleated fibers, which is as striated and strong as cardiac muscle.
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musculoskeletal [ imaskjulov'skelttol | adj. W.(5) & %58
skeleton [ 'skeltton] n. B %
adj. & #H
joint [dzomt] n. X%
ligament [ 'ligoment ] n. #14F
tendon [ 'tendon] n. A,k
bursa [ 'baiso] n. .4k E
skeletal ['skelitol | adj. B #% %
diaphysis [dat'sefosis] n. & F

medullary [me'dalort] adj. # % # .8 #

9

B

femur [ 'fimo(r) ] n. KF
humerus [ 'hjumores] n. kg
epiphysis [1'pifisis] n. %
articular [a:'tikjule(r) ] adj. % ¥ #
carpal ['kampol] n. B HE
adj. WiE

tarsal ['tasol | n. #HF

adj. #7F 8
axial ['aeksiol] adj. 49
appendicular [ zepon'dikjule(r) ] adj. W /&6y, v AL 64
pectoral ['pektoral ] adj. MI3F#Y
cranium [ 'kremrom] n. k &%
lumbar [ 'lambo(r) ] adj. B3
sacrum [ 'setkrom ]| n. #F .3 F
coccyx [ 'kpksiks| n. BE
cushion [ 'kofon] n.
ulna [ 'alne] n. R &
radius ['rerdios | n. BEF
phalange [ 'feeleend3] n. #8/F .37
ilium ['tltom] n. %%

ischium [ 'i1sktom | n. 2§
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pubis [ 'pjutbis] n. BEF
articulate [a:'tikjolert | ve. (JA % )& 4%
patella [po'tela] n. B %%
tibia ['tibio] n. BE
fibula [ 'fibjule] n. HEE
metatarsal [ meto'taisol | n. %% F

adj. SEH
visceral [ 'visorol] adj. W k&
cardiac [ 'ka:idieek ] adj. P64
intrinsically [mn'trinsikoli] adv. M AR E

voluntary muscle ['vplentert masl] K & L

1. fEESEET, R RN ERB T XA, Fl40: be divided into, be
subdivided into, fall into, classify %, “40 WQ” M ik 7 X A $5. be
composed of, consist of , be made up of, make up, be comprised of 5§,

2. The pectoral girdle, the set of bones in the appendicular skeleton, which
connects to the arm on each side, is composed of the clavicle and scapula
bones. [ 27 & i 1Y 4] 3 45 AE 75 A B b AT 4 v R B, A0 AR N BR 3B the
pectoral girdle”, JEBR & M % ¥ M AJ “which connects to. .. ”, # 8l 7] 2 “is

composed of. .. "%,

Exercises

Vocabul QATY o cover et

I . Fill in the blanks with the words given below. Change the form where necessary.

appendicular scapula vertebral cranium sternum

ligaments radius pectoral tendons visceral

1. The skeleton system is divided into two groups: the axial skeleton

and the skeleton.
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2. The axial skeleton, making up 80 of 206 bones, is subdivided into
three groups: the skull, the bony thorax, and the column.
3. The skull, or , could be thought of as the most important
structure in skeleton, especially considering that it houses the brain.
4. The breast bone, or , is around 6 inches (15 cm) tall,

spanning about half the length of the ribs.

5. The girdle, or shoulder girdle connects the arm to the axial
body.
6. The forearm is composed of only two bones, the and the ulna.

Each of these muscles is a discrete organ constructed of skeletal

muscle tissue, blood vessels, , and nerves.
8. There are three types of muscle tissue: , cardiac, and
skeletal.

9. As fascinating as they are, muscles alone can’t do the job. At every
joint, and tendons also help out.
10. The , or shoulder blade, and the clavicle, or collarbone,

make up the girdle.

Medical Terminology ..............................................................................

II. Choose the definition from Column B that best matches the root or affix in

Column A.

Column A Column B
( ) 1. man(o)- A. breastbone
( ) 2. ten (0)- B. radius
( ) 3. crani(o)- C. clavicle
( ) 4. sacr(o)- D. hand
( ) 5. cost(o)- E. sacrum
( ) 6. ligament(o)- F. skull
( ) 7. stern(o)- G. rib
( ) 8. cleid(o)- H. tendon
( ) 9. radi(o)- I. ligament
( ) 10. muscul(o)- J. muscle
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Il. The surfix -(o)plasty can be added to some medical terms to form another
term with the meaning of molding. For example, coreoplasty means “plastic
operation on the pupil”. Complete each of the following sentences with the

proper form of the words given in the box.

tendoplasty | osteoplasty | cranioplasty | arthroplasty | fasciaplasty

refers to reparative surgery of an injured tendon.

2. is the surgical repair or alteration of bone, especially for
the replacement of lost bone tissue or reconstruction of defective
bony parts.

3. The aim of is not only a cosmetic issue, but also a repair of
cranial defects.

is kind of plastic surgery on a fascia.
5. Arthroscopic assessment can be helpful, but there is no fact to

indicate whether it is indispensable before patellofemoral
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IV. Combine the following groups of sentences after the model, using an non-
restrictive attributive clause (IEPR & Pk € M A4Y).
Model: The pectoral girdle is the set of bones in the appendicular
skeleton and connects to the arm on each side.
The pectoral girdle is composed of the clavicle and scapula bones.

— The pectoral girdle, the set of bones in the appendicular

skeleton, which connects to the arm on each side, is composed

of the clavicle and scapula bones.

1. The skeleton forms the framework of the body. protects vital
organs, and works with the muscular system to produce movement.

The human adult skeleton is composed of 206 bones.
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