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THE OATH OF A MEDICAL STUDENT

Health related, life entrusted.

The moment I step into the hallowed medical institution,

I pledge solemnly

I will volunteer myself to medicine with love for my motherland and loyalty to
the people.

I will scrupulously abide by the medical ethics, respect my teachers and disci-
pline myself.

I will strive diligently for the perfection of technology and for all-round devel-
opment of myself.

I am determined to strive diligently to eliminate man’s suffering, enhance
man’s health conditions and uphold the chasteness and honor of medicine.

I will heal the wounded and rescue the dying, regardless of the hardships.

I will always be in earnest pursuit of better achievement.

I will work all my life for the development of the nation’s medical enterprise
as well as mankind’s physical and mental health.
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Unit 1 Musculoskeletal System

Pre-reading Activities

I . Read the following Paragraph and talk about with your partner what kind of dis-
ease it may refer to.

“First, the bone density decreases enough for bones to collapse or fracture, causing severe
sudden pain or gradually developing aching bone pain and deformities. In long bones, such as
the bones of the arms and legs, the fracture usually occurs at the ends of the bones rather than
in the middle. The bones of the spinal column( vertebrae ) are particularly at risk of fracture due
to this disease. The fracture usually occurs in the middle to lower back. ”

II. Try to understand the following terms before you read the text.

musculoskeletal [ maskjulou'sketal | adj. relating to muscles and skeleton AIL( 5 ) H#& 1

ligament [ 'ligom(2)nt] n. A ligament is a band of strong tissue in a person’s body which
connects bones. 47 ; 44y, Ry

tendon [ 'tendan |n. a cord or band of inelastic tissue connecting a muscle with its bony at-
tachment fify, f#

bursa [ 'ba;sa]n. (pl. bursae, bursas)a small fluid-filled sac located between movable
parts of the body especially at joints %, k4

Text A Musculoskeletal System

B S S S e St ST

t Focus 1
1 Introduction 1
¢ Skeletal System 4
1 Muscular System 1
t . : i
} Joints, Ligaments, and Bursae |
’:r Diseases and Disorders }

B e S S e et met S e S S

Introduction

The human musculoskeletal system ( also known as the locomotor system) is an organ
system that gives humans( and many animal species ) the ability to move using the muscular and
skeletal systems. The musculoskeletal system provides form, support, stability, and movement
to the body.

It is made up of the body’s bones( thf: skeleton ) , muscles, cartilages, tendons, ligaments,
joints and other connective tissues that support and bind tissues and organs together. The mus-
culoskeletal system’s primary functions include supporting the body, allowing motion, and pro-

3
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tecting vital organs. The skeletal portion of the system serves as the main storage system for
calcium and phosphorus and contains critical components of the hematopoietic system.

This system describes how bones are connected to other bones and muscle fibers via con-
nective tissues such as tendons and ligaments. The bones provide the stability to a body in anal-
ogy to iron rods in concrete construction. Muscles keep bones in place and also play a role in
movement of the bones. To allow motion, different bones are connected by joints. Cartilage
prevents the bone ends from rubbing directly on to each other. Muscles contract( bunch up) to
move the bone attached at the joint( Fig. 1-1).

Bones Bones Y/ Muscles

: ! : Maxilla
Sternocleidomastoid - : Miudible

Muscles

Trapezius

Deltoid ,

External oblique

Latissimus dorsi

Rectus abdominis Gluteus maximus

n\?

Quadriceps

Extensor
digitorum longus

Calcaneus

Fig. 1-1 Human musculoskeletal system

There are, however, diseases and disorders that may adversely affect the function and
overall effectiveness of the system. These diseases can be difficult to diagnose due to the close
relation of the musculoskeletal system to other internal systems. The musculoskeletal system re-
fers to the system having its muscles attached to an internal skeletal system and is necessary for
humans to move to a more favorable position. Complex issues and injuries involving the muscu-
loskeletal system are usually handled by a physiatrist( specialist in Physical Medicine and Reha-
bilitation ) or an orthopaedic surgeon.

Skeletal System ( Fig. 1-2)

The skeletal system serves as a framework for the body. This framework consists of many indi-
vidual bones and cartilages. There also are bands of fibrous connective tissues—the ligaments and
the tendons—in intimate relationship with the parts of the skeleton. The number of bones in the hu-
man skeletal system is a controversial topic. Humans are born with over 300 bones ;however, many
bones fuse together between birth and maturity. As a result an average adult skeleton consists of 206
bones. The number of bones varies according to the method used to derive the count. While some



Unit 1 Musculoskeletal System - 3 -

consider certain structures to be a single 7 T
ul

bone with multiple parts, others may see : 4 Cranium
it as a single part with multiple bones. ' gpinai column

There are five general classifications of ~ Cervical
Vertebrae

bones. These are long bones, short Thoracic
Vertebrae

bones, flat bones, irregular bones, and
sesamoid bones. The human skeleton is
composed of both fused and individual
bones supported by ligaments, tendons,
muscles and cartilages. Gt
The human skeleton, like that of  Vertebrag
other vertebrates, consists of two ) R
principal ~ subdivisions, each with ; \ Radius
origins distinct from the others and = ' PTes Shar
each presenting certain individual fea-

tures. These are the axial, comprising ‘ v Me 0 \
the vertebral column—the spine—and i) ' Phalanges ‘\‘\ \!
much of the skull, and the appendicu- i ma\\
lar, to which the pelvic(hip)and pec-
toral ( shoulder ) girdles and the bones
and cartilages of the limbs belong. Femur
When one considers the relation of
these subdivisions of the skeleton to the

soft parts of the human body—such as

Patella
Tibia
the nervous system, the digestive e
system, the respiratory system, the car-
diovascular system, and the voluntary
muscles of the muscle system—it is
clear that the functions of the skeleton
are of three different types :support, pro-
tection, and motion. Of these functions,

Tarsals
Metatarsals

S

=] Phalanges

j £y Fig. 1-2 Front view of a skeleton of an adult human
support is the most primitive and the pl- .

dest ;likewise, the axial part of the skeleton was the first to evolve. The vertebral column, corre-
sponding to the notochord in lower organisms, is the main support of the trunk.

The central nervous system lies largely within the axial skeleton. The brain is well
protected by the cranium and the spinal cord by the vertebral column, by means of the bony
neural arches( the arches of bone that encircle the spinal cord)and the intervening ligaments.

A distinctive characteristic of humans as compared with other mammals is erect posture.
The human body is to some extent like a walking tower that moves on pillars, represented by
the legs. Tremendous advantages have been gained from this erect posture, the chief among
which has been the freeing of the arms for a great variety of uses. Nevertheless, erect posture
has created a number of mechanical problems—in particular, weight bearing. These problems
have had to be met by adaptations of the skeletal system.
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Function

The skeletal system serves many important functions. It provides the shape and form for
our bodies in addition to supporting, protecting, allowing bodily movement; producing blood
for the body, and storing minerals.

The skeletal system serves as a framework for tissues and organs to attach themselves to.
This system acts as a protective structure for vital organs. Major examples of this are the brain
being protected by the skull and the lungs being protected by the rib cage.

Located in long bones are two distinctions of bone marrow ( yellow and red). The yellow
marrow has fatty connective tissue and is found in the marrow cavity. During starvation, the
body uses the fat in yellow marrow for energy. The red marrow of some bones is an important
site for blood cell production, approximately 2.6 million red blood cells per second in order to
replace existing cells that have been destroyed by the liver. Here all erythrocytes, platelets, and
most leukocytes form in adults. From the red marrow, erythrocytes, platelets, and leukocytes
migrate to the blood to do their special tasks.

Another function of bones is the storage of certain minerals. Calcium and phosphorus are
among the main minerals being stored. The importance of this storage “device” helps to regu-
late mineral balance in the bloodstream. When the fluctuation of minerals is high, these
minerals are stored in bone;when it is low, it will be withdrawn from the bone.

Muscular

There are three types of muscles—cardiac, skeletal, and smooth(Fig. 1-3). Smooth mus-
eles are used to control the flow of substances within the lumens of hollow organs, and are not
consciously controlled. Skeletal and cardiac muscles have striations that are visible under a mi-
croscope due to the components within their cells. Only skeletal and smooth muscles are part of
the musculoskeletal system and only the skeletal muscles can move the body. Cardiac muscles
are found in the heart and are used only to circulate blood ;like the smooth muscles, these mus-
cles are not under conscious control. Skeletal muscles are attached to bones and arranged in op-
posing groups around joints. Muscles are innervated, to communicate nervous energy to, by
nerves, which conduct electrical currents from the central nervous system and cause the muscles
to contract.

& L

Skeletal muscle Smooth muscle Cardiac muscle

Fig. 1-3 Types of muscle and their appearance

Contraction Initiation

In mammals, when a muscle contracts, a series of reactions occur. Muscle contraction is
stimulated by the motor neuron sending a message to the muscles from the somatic nervous sys-
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tem. Depolarization of the motor neuron results in neurotransmitters being released from the
nerve terminal. The space between the nerve terminal and the muscle cell is called the neuro-
muscular junction. These neurotransmitters diffuse across the synapse and bind to specific re-
ceptor sites on the cell membrane of the muscle fiber. When enough receptors are stimulated,
an action potential is generated and the permeability of the sarcolemma is altered. This process
is known as initiation.

Tendons

A tendon is a tough, flexible band of fibrous connective tissue that connects muscles to
bones. The extra-cellular connective tissue between muscle fibers binds to tendons at the distal
and proximal ends, and the tendon binds to the periosteum of individual bones at the muscle’s
origin and insertion. As muscles contract, tendons transmit the forces to the relatively rigid
bones, bulling on them and causing movement. Tendons can stretch substantially, allowing
them to function as springs during locomotion, thereby saving energy ( Fig. 1-4).

levator scapulae

soi abcktiad . ,biceps brachii
rotator cuff "ectus abdomini

: hiali
Abdominal external £# i

triceps  oblique

pronator teres
W brachii

brachioradialis

semitendinosus

semimembranosus : ] quadriceps femoris & . adductor muscles

peroneus longus d )

gastrocnemius peroneus longus
‘ peroneus brevis

tibialis anterior
soleus

peroneus brevis

Fig. 1-4 Anterior and posterior view of muscles of an adult human

Joints, Ligaments, and Bursae

Joints

Joints are structures that connect individual bones and may allow bones to move against
each other to cause movement. There are two divisions of joints, diarthroses which allow ex-
tensive mobility between two or more articular heads, and false joints or synarthroses, joints
that are immovable, that allow little or no movement and are predominantly fibrous. Synovial
joints, joints that are not directly joined, are lubricated by a solution called synovial Fluid that
is produced by the synovial membranes. This fluid lowers the friction between the articular sur-
faces and is kept within an articular capsule, binding the joint with its taut tissue( Fig. 1-5).
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Ligaments

A ligament is a small band of dense, white, fibrous elastic tissue. Ligaments connect the
ends of bones together in order to form a joint. Most ligaments limit dislocation, or prevent cer-
tain movements that may cause breaks. Since they are only elastic they increasingly lengthen
when under pressure. When this occurs the ligament may be susceptible to break resulting in an
unstable joint.

Ligaments may also restrict some actions: movements such as hyper extension and hyper
flexion are restricted by ligaments to an extent. Also ligaments prevent certain directional move-
ment( Fig. 1-6).

Femur adriceps

Synovial membrane \
\ Patella

Articular cartilage
Posterior
cruciate

Anterior

Fibrous joint capsule

cruciate .
. 7 licament | 1gament
Joint Cav1fy filled Ig(ACelr.l) f (PCL)
with syonvial fluid
ngamen(s Patellar
tendon

Fibula ' e
Fig. 1-5 Human synovial joint composition Fig. 1-6

Bursae

A bursa is a small fluid-filled sac made
of white fibrous tissue and lined with synovial
membrane. Bursa may also be formed by a
synovial membrane that extends outside of the

suprapatellar
bursa

infrapatellar

e joint capsule. It provides a cushion between

gracilis tendon
semitendinosus & bones and tendons and/or muscles around a

tendon ok

joint ;bursas are filled with synovial fluid and
are found around almost every major joint of
Fig. 1-7 the body ( Fig. 1-7).

MendMeShop

Diseases and Disorders

Because many other body systems, including the vascular, nervous, and integumentary
systems, are interrelated, disorders of one of these systems may also affect the musculoskeletal
system and complicate the diagnosis of the disorder’s origin. Diseases of the musculoskeletal
system mostly encompass functional disorders or motion discrepancies ;the level of impairment
depends specifically on the problem and its severity. Articular( of or pertaining to the joints)
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disorders are the most common among the diagnoses, for example, primary muscular diseases,
neurologic( related to the medical science that deals with the nervous system and disorders af-
fecting it) deficits, toxins, endocrine abnormalities, metabolic disorders, infectious diseases,
blood and vascular disorders, and nutritional imbalances. Disorders of muscles from another
body system can bring about irregularities such as impairment of ocular motion and control, re-
spiratory dysfunction, and bladder malfunction. Complete paralysis, paresis, or ataxia may be
caused by primary muscular dysfunctions of infectious or toxic origin;however, the primary dis-
order is usually related to the nervous system, with the muscular system acting as the effector
organ, an organ capable of responding to a stimulus, especially a nerve impulse. One understa-
ted disorder that begins during pregnancy is Pelvic girdle pain, it is complex and multi-factorial
and likely to be also represented by a series of sub-groups driven by pain varying from peripher-
al or central nervous system, altered laxity/stiffness of muscles, laxity to injury of tendinous/
ligamentous structures to “mal-adaptive” body mechanics.

New Wordsand Expressions

ligament [ 'ligam(a)nt] n. )4 ; A4 ; R

sesamoid [ 'sesompoid ] n. ¥fH

cartilage [ 'ka:t(i)lidz] n. #H

vertebrate [ 'vitibrat] n. HHEZNY)

appendicular [ @p(2)n'dikjula] adj. [#REH;EDIEY ; PURLHY
cardiovascular [ ka:diov'vaskjula] adj. /UL HY

erythrocyte [ i'riOrousait] n. ZL4HM

platelet [ 'pleitlit] n. Ifil /M ;# F

leukocyte [ 'ljutkousait] n. FZAM ‘
neurotransmitter [ njuaroutrenz'mito, -trens-| n. ML LR
synapse [ 'sainaps, 'si-, si'neps]| n. ZEfil

sarcolemma [ 'satkoulema] n. AILEF 45

periosteumn [ jperi'[stiom] n. A& ; B

diarthrosis [ daia:'Orausis] n. a joint so articulated as to move freely &5&77
synarthrosis [ ;sina:'Orafsis | n. ABhETT

synovial [ si'nouvial, sai-] adj. KPR ; 5KTIRA LM (KT7) A BB
integumentary system [ in'tegjurmentari'sistom ] ik R 48

Post-reading Activities

I . Answer the following questions according to Text A.

What the musculoskeletal system’s primary functions?

What is the relation between bones and muscle fibers?

What are the two principal subdivisions of human skeleton? Please describe them.
What are the differences between red bone marrow and yellow bone marrow?
Whatare three types of muscles? Please describe them.

What are two divisions of joints?

O‘\U‘l-hw!\?i.—'
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I. Terms Explanation.

1. joints
2. ligaments
3. bursae

4. synovial fluid

Ill. Translate the following terms into English.

1. #a 2. ¥H 3. IH
4. HHE 5. L4 6. I/
7. F14H 8. R 9. Zfih
10. H 11. Fff&4b 12, BEH

IV. Translate the following paragraph into Chinese.

Disorders of muscles from another body system can bring about irregularities such as im-
pairment of ocular motion and control, respiratory dysfunction, and bladder malfunction. Com-
plete paralysis, paresis, or ataxia may be caused by primary muscular dysfunctions of infectious
or toxic origin;however, the primary disorder is usually related to the nervous system, with the
muscular system acting as the effector organ, an organ capable of responding to a stimulus, es-
pecially a nerve impulse.

Text B Osteoarthritis

Joint Disorders

Osteoarthritis ( OA)

Rheumatoid Arthritis( RA)

Spondyloarthritis

Psoriatic Arthritis

Reactive Arthritis

Ankylosing Spondylitis

Neurogenic Arthropathy ( Charcot Joints)

Osteoarthritis ( OA ) (Fig. 1-8) ( Degenerative Arthritis; Degenerative Joint Disease ; Osteoar-
throsis ; Hypertrophic Osteoarthritis )

Osteoarthritis
(late stage)

Osteoarthritis

Fusiform '
swelling
of joints

Fig. 1-8 Hand Osteoarthritis
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Osteoarthritis is a chronic disorder associated with damage to the cartilage and surrounding
tissues and characterized by pain, stiffness, and loss of function.

+ Arthritis due to damage of joint cartilage and surrounding tissues becomes very common
with aging.
Pain, swelling, and bony overgrowth are common, as well as stiffness that follows
awakening or inactivity and disappears within 30 minutes, particularly if the joint is
moved.
The diagnosis is based on symptoms and X-rays.
Treatment includes exercises and other physical measures, «drugs that reduce pain and
improve function, and, for very severe changes, joint replacement or other surgery.

Osteoarthritis, the most common joint disorder, often begins in the 40s and 50s and affects
almost all people to some degree by age 80. Before the age of 40, men develop osteoarthritis
more often than women do, often because of injury. Many people have some evidence of osteo-
arthritis on X-rays( often by age 40) , but only half of these people have symptoms. From age
40 to 70, women develop the disorder more often than men do. After age 70, the disorder de-
velops in both sexes equally.

Osteoarthritis is classified as primary ( or idiopathic ) when the cause is not known( as in the
large majority of cases). Primary osteoarthritis may affect only certain joints, such as the knee,
or all joints.

Osteoarthritis is classified as secondary when the cause is another disease or condition,
such as an infection, joint abnormality that appeared at birth, injury, metabolic disorder ( for
example , excess iron in the body [ hemochromatosis | or excess copper in the liver [ Wilson dis-
ease | ), or a disorder that damages joint cartilage ( for example, rheumatoid arthritis or gout).
Some people who repetitively stress one joint or a group of joints, such as foundry workers,
farmers, coal miners, and bus drivers, are particularly at risk. The major risk factor for osteo-
arthritis of the knee comes from having an occupation that involves bending of the joint. Curi-
ously, long-distance running does not increase the risk of developing the disorder. However,
once osteoarthritis develops, this type of exercise often makes the disorder worse. Obesity may
be a major factor in the development of osteoarthritis, particularly of the knee and especially in
women.

Causes

Normally, joints have such a low friction level that they are protected from wearing out,
even after years of typical use, overuse, or injury. Osteoarthritis is caused most often by tissue
damage. In an attempt to repair a damagéd joint, chemicals accumulate in the joint and increase
the production of the components of cartilage, such as collagen( a tough, fibrous protein in con-
nective tissue ) and proteoglycans( substances that provide resilience ). Next, the cartilage may
swell because of water retention, become soft, and then develop cracks on the surface. Tiny
cavities form in the bone beneath the cartilage, weakening the bone. The attempt of the tissues
to repair the damage may lead to new growth of cartilage, bone, and other tissue. Bone can
overgrow at the edges of the joint, causing bumps( osteophytes ) that can be seen and felt. Ulti-
mately, the smooth, slippery surface of the cartilage becomes rough and pitted, so that the joint
can no longer move smoothly and absorb impact. All the components of the joint—bone, joint
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capsule( tissues that enclose most joints) , synovial tissue ( tissue lining the joint cavity ), ten-
dons, ligaments, and cartilage—fail in various ways, thus altering the function of the joint.

Symptoms

Usually, symptoms develop gradually and affect only one or a few joints at first. Joints of

- the fingers, base of the thumbs, neck, lower back, big toes, hips, and knees are commonly af-

fected. Pain, often described as a deep ache, is the first symptom and, when in the weight-

bearing joints, is usually made worse by activities that involve weight bearing ( such as stand-

ing). In some people, the joint may be stiff after sleep or some other inactivity, but the stiff-
ness usually subsides within 30 minutes, particularly if the joint is moved.

As the condition causes more symptoms, the joint' may become less movable and
eventually may not be able to fully straighten or bend. New growth of cartilage, bone, and oth-
er tissue can enlarge the joints. The irregular cartilage surfaces cause joints to grind, grate, or
crackle when they are moved and tenderness develops. Bony growths commonly develop in the
joints closest to the fingertips( called Heberden nodes ) or middle of the fingers( called Bouchard
nodes) .

Diagnosis

The doctor makes the diagnosis based on the characteristic symptoms, physical examina-
tion, and the X-ray appearance of joints( such as bone enlargement and narrowing of the joint
space). However, X-rays are not very useful for detecting osteoarthritis early because they do
not show changes in cartilage, which is where the earliest abnormalities occur. Also, changes
on the X-ray often correlate poorly with symptoms. For example, an X-ray may show only a
minor change in a person who has severe symptoms, or an X-ray may show numerous changes
in a person who has very few, if any, symptoms. Thus, X-rays are not always used or needed
to make the diagnosis.

Magnetic resonance imaging ( MRI) can reveal early changes in cartilage, but it is rarely
needed for the diagnosis. There are no blood tests for the diagnosis of osteoarthritis, although
blood tests may help rule out other disorders( such as Rheumatoid Arthritis(RA) ). If a joint is
swollen, doctors may numb the area with an injected anesthetic and then insert a needle into the
joint to draw a sample of the joint fluid. The fluid is examined to differentiate osteoarthritis
from other joint disorders such as infection and gout.

Treatment

The main goals of treatment are to relieve pain, maintain joint flexibility, and optimize
joint and overall function. These goals are primarily achieved by physical measures that involve
exercises for strength, flexibility, endurance and rehabilitation ( physical therapy ). People are
taught how modifying their daily activities can help them live with osteoarthritis. Additional
treatment includes drugs, surgery( for some people) , and newer therapies.



