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Foreword

This manual is intended to be used as a basic instruction tool, 
rather than a comprehensive course of study or a reference 
book. It will help promote an understanding of diseases and 
operations described in casenotes by providing information on 
body systems, how they work together, and the terminology 
used to describe them. The intended result is that those 
responsible for clinical coding will be better able to translate 
these concepts into the appropriate clinical codes.
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Section 1 

Introduction to 
Medical Terminology, 
Anatomy and 
Physiology
Medical Terminology

Medical terminology is the language of medicine. For those not 
familiar with medical terms, they may seem difficult to pronounce and 
may appear to be rather complicated. However, just as when learning 
any language,once the structure of the vocabulary is known, the words 
themselves become understandable.

The Structure Medical terms are constructed from component parts. These parts are 
the:

• root word
• prefix
• suffix
• combining vowel(s)

When these parts are combined to form a medical term, the meaning 
of the whole term can be explained by understanding and combining 
the meaning of each part. Therefore, the key to understanding medical 
terminology is learning the meaning of the root words, prefixes, 
and suffixes.
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Root Words The root word is the foundation of a medical term. The root usually 
indicates the body organ or anatomical part which is being described.

Following is a list of root words and their meanings.

Root Meaning Root Meaning

aden- gland hyster- uterus

aer- air ile-, eile- ileum

angi- vessel ili- ilium

arthr- joint leuc-, leuk- white

blephar- eyelid lip- fat

cardi- heart lith- stone

cephal- head mening- membrane

cerebr- brain my- muscle

cervic- neck myel- marrow

cheil-, chil- lip natal- pertaining to 
birth

cheir-, chir- hand nephr- kidney

chol- bile ophthalm- eye

chondr- cartilage ost- bone

cost- rib phag- eat

crani- skull pneumo- lung

cyst- bladder, sac proct- anus

cyt- cell psych- soul, mind

dactyl- finger, toe py- pus

derm- skin pyel- pelvis

encephal- brain radi- ray

enter- intestine spondyl- vertebra, spinal 
column

gastr- stomach trachel- neck

glyc- sweet tuber- swelling, node

haem-, haemat- blood ur- urine

hepat- liver viscer- organ

Table 1.1
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Prefixes A prefix modifies the meaning of a word. It usually consists of one or 
two syllables and is placed before the root word.

Following is a list of prefixes and examples of their use in constructing 
medical terms.

Prefix Meaning Term Definition

a- without, not anaesthesia loss of sensation

ab- away from abnormal not normal

ad- to adhesion joining of parts to 
each other

ante- before antenatal before birth

anti- against antipyretic fever reducing

bi- two, both bilateral both sides

co-, con- together, with congenital born with

contra- against, opposite contraction shortening, pulling 
together

dys- bad, improper dysphagia difficulty in swallowing

ec- out of ectropion turning outward

ect- outside ectopic 
pregnancy

gestation outside of 
the uterine cavity

em-, en- in, on empyema pus in a body cavity

end- within endoscope instrument for 
examining the interior 
of a body cavity

epi- upon, after, skin 
in addition

epidermis outer layer of

ex- out of exophthalmos abnormal protrusion 
of the eyeball

hemi- half hemiplegia paralysis of one side of 
the body

hypo- beneath, below hypoglycaemia abnormally low 
concentration of blood 
glucose

par-, para- beside, beyond paramastoid near the mastoid 
process

peri- around, about pericardium Two membranous sacs 
which surround the 
heart

pre-, pro- before, in front 
of

precancerous 

prognosis

before the 
development of 
carcinoma 
prediction of end of a 
disease

retro- backwards retroflexion a bending or flexing 
backward

semi- half semicoma mild degree of coma

Table 1.2 continues on following page
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Prefixes Continued

Prefix Meaning Term Definition

sub- under, beneath, 
below

subclavicular beneath the clavicle

super-, 
supra-

above, beyond, 
superior

suprarenal above the kidney

sym-, syn- with, along, 
together, 
beside

syndactylism fusion of two or more 
fingers or toes

trans- through, 
across,

transection cutting across or mechanical 
severance

tri- three tricuspid having three cusps or points

Table 1.2

Suffixes The ending that follows a root word is a suffix. The suffix usually 
consists of one or more syllables.

Following is a list of suffixes and examples of their use in constructing 
medical terms.

Suffix Meaning Term Definition

-aemia blood hyperglycaemia abnormally high 
concentration of blood 
glucose

-algia pain nephralgia renal pain

-cele tumour, 
swelling

cystocele hernia of urinary bladder 
through vaginal wall

-centesis perforation, 
tapping

paracentesis puncture of a body cavity

-desis binding, fusion arthrodesis surgical fixation of a joint

-ectasis dilatation, 
expansion, 
distension

angioectasis abnormal dilation of a 
blood vessel

-ectomy excision tonsillectomy removal of tonsils

-genic producing, bronchogenic originating in a bronchus

-gram letter, drawing electrocardiogram a tracing of the electrical 
activity of the heart

-iasis process or 
condition 
resulting from

lithiasis formation of stones

-ic pertaining to gastric pertaining to the stomach

-itis inflammation iritis inflammation of the iris

Table 1.3 continues on following page
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Suffixes Continued

Suffix Meaning Term Definition

-lysis decomposition, 
destruction

haemolysis breaking down of red 
blood cells

-malacia softening osteomalacia softening of the bones

-megaly enlargement hepatomegaly enlargement of the liver

-oid resemblance lipoid fat-like

-ology study of morphology the study of the structure 
of organisms

-oma tumour adenoma glandular tumour

-osis process, 
disease, 
condition

dermatosis any skin disease

-pathy disease myopathy disease of the muscle

-penia abnormal 
reduction

leucopenia decrease of white blood 
cells

-pexy fixation mastopexy fixation of a pendulous 
breast

-plasty plastic repair arthroplasty plastic surgery of a joint

-ptosis falling nephroptosis downward displacement of 
the kidney

-rhaphy suture perineorrhaphy suture of a lacerated 
perineum

-scopy inspection, 
examination

cystoscopy inspection of urinary 
bladder with a cystoscope

-spasm involuntary 
contraction

enterospasm intermittent, painful 
intestinal contractions

-stomy creation of 
an artificial 
opening

cystostomy creation of an opening 
through the abdomen into 
the urinary bladder

-tomy incision thoracotomy incision into the thorax 
(chest)

-tripsy crushing lithotripsy crushing of a calculus

Table 1.3
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Word Building Medical terms are built by combining a root word with a prefix and/or 
a suffix to create the appropriate meaning. In the following examples, 
the root word ‘nephr’, meaning the functional unit of the kidney, is 
used to construct several different terms.

In the last example, two consonants fall together, so a combining vowel 
is introduced to make pronunciation easier.

• nephritis the suffix ‘itis’ means inflammation

• nephrosis the suffix ‘osis’ means condition of

• hydronephrosis  the prefix ‘hydro’ means watery fluid 
accumulation

• pyelonephrosis  the prefix ‘pyel’ means pelvis; the ‘o’ is a 
combining vowel
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Exercises on Medical Terminology

A. Identify the word components for the following medical terms in 
the table below:

example:pyelonephritis

1. gastrosis
2. nephroscopy
3. hypogastric
4. cardiogram

Prefix Vowel Root Vowel Suffix

Example pyel- o nephr- -itis

1.

2.

3.

4.
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B. For each of the following medical terms, underline the root word 
and provide a brief definition of the term in the space provided. If 
necessary, you should refer back to the tables of root words, prefixes 
and suffixes to decipher these terms.

Term Definition

radiology

arthralgia

enterospasm

leucopenia

dysuria

cystoscopy

subcostal

enterocele

craniotomy

antenatal

pericarditis

hemigastrectomy

chondromalacia

nephrolithiasis

thoracentesis

cholecystectomy
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Basic Human Anatomy and Physiology

Definitions The difference between anatomy and physiology is that anatomy is 
the study of the structure of the body, whilst physiology is the study of 
how the body functions.

When studying the human body, one can look at the structure and 
function at various levels:

1) Chemicals—atoms and molecules
2) Cellular level
3) Tissues
4) Organs
5) Systems
6) Holistic (organismic)—the whole individual.

This instruction manual explains and illustrates the body system by 
system, however, it is important to remember that no one system 
functions in isolation. All are interconnected and rely on one another 
to function.

As each group of organs fulfils its own primary responsibilities, it gives 
vital concurrent assistance to one or more of the other systems. All 
systems work together to achieve homeostasis—the maintenance of a 
stable internal environment.

For example, the primary task of the respiratory system is to bring in 
air which contains oxygen (O2) and to eliminate the waste product 
carbon dioxide (CO2). The respiratory system depends upon the 
circulatory system to deliver oxygen to the body cells and to pick up 
carbon dioxide from them. Without synchronisation of these functions, 
the respiratory and circulatory systems could not perform their 
individual tasks.

To assist the reader in understanding individual systems, a glossary of 
relevant terms is provided in each chapter. There are, however, some 
common concepts which apply to all systems; a glossary of these terms 
follows.



14

Basic Anatomy & Physiology Instruction Manual – An introduction for clinical coders

Body Views
The following diagram demonstrates the basic external views of the 
body.

 

Glossary of Terms

Afferent Conveying toward (any point of reference)

Anterior (ventral) The front surface of (any point of reference)

Distal Farthest from (any point of reference).

Dorsal (posterior) Pertaining to the back or towards the back.

Efferent Conveying away from (any point of reference).

Inferior Situated below.

Lateral (lat’er-al) Referring to the side.

Medial (me’de-al) Pertaining to near the midline.

Median (me’de-an) The middle—an imaginary line passing through the body 
from between the eyes to between closed feet.

Peripheral (pe-rif’er-al) Situated away from the centre.

Proximal (prok’si-mal) Nearest (to any point of reference).

Superficial Referring to closer to the surface.

Superior Situated above.

Ventral (anterior) Pertaining to the belly or towards the belly.
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Body Movements
The following diagrams demonstrate the terms used to describe 
movement of the human body.

 

Glossary of Terms

Abduct (ab-duct) to draw away from the median plane (or axial line).

Abduction (abduk’shun) the act of abducting or the state of being abducted.

Adduct (ah’dukt) to draw toward the median plane (or axial line).

Adduction the act of adducting or the state of being adducted.

Circumduction (sur’kum-duk’shun) the active or passive circular move- ment of a limb 
(or of the eye).

Extension (eks-ten’shun) a movement which brings the members of a limb into or 
toward a straight position.

Flexion (flek’shun) the act of bending or condition of being bent.

Rotation (ro-tay’shun) the process of turning around an axis.
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Section 2  
 
Musculoskeletal 
System
General description

The musculoskeletal system is made up of bones, joints, muscles, 
tendons, ligaments and cartilage. The main functions of this important 
system are support and stability, protection of internal organs, 
locomotion, production of blood cells, and storage of calcium and 
other minerals.

The bones of the skeleton are divided into two groups: the axial 
skeleton which includes the bones of the skull, ribs, sternum and 
vertebral column, and the appendicular skeleton which includes the 
bones of the shoulders, hips and the upper and lower extremities.

Skeleton The human skeleton is made up of more than 200 separate bones. 
The illustration on the following page shows that body shape closely 
follows skeletal shape.

Bones can be classified according to shape: long, flat, short, and 
irregular. The femur is an example of a long bone. The shaft, made 
of compact bone, is called the diaphysis and the two ends are the 
epiphyses, which are made from more spongy cancellous bone. 
A strong fibrous membrane, called periosteum, almost completely 
covers bones. Blood supply to the bone pierces the periosteum. In 
adults, the centre of the shaft (the medullary canal) contains yellow 
bone marrow. Red marrow, found in the epiphyses of bones, is vital to 
the production, maintenance and disposal of blood cells in the adult. 
The following paragraphs describe the bones of the skeleton from 
head to foot.

Skull The skull is the bony framework of the head consisting of the cranium 
and facial bones.

Cranium The cranium protects the brain. It is made up of eight bones, connected 
by fixed joints (sutures).

Mandible The mandible is the lower jaw which carries the lower teeth. It is the 
only bone in the skull which can move freely.

Maxilla The upper jaw which carries the upper teeth is called the maxilla.
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The Skeleton
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Vertebral column The vertebral column consists of 33 bones—in adults 24 are separate 
and movable, five are fused to make the sacrum and the remaining 
four are fused to make the coccyx. The 24 movable bones are divided 
into three regions, seven cervical vertebrae, 12 thoracic vertebrae and 
five lumbar vertebrae.

The vertebrae are separated by intervertebral discs, consisting of 
cartilage and other tissue. The bones and discs are held in place by 
ligaments (see below). The discs allow limited movement between the 
separate bones and absorb shock.

Clavicle The collar bone or clavicle articulates with the sternum and the scapula.

Scapula The scapula is a large flat triangular shaped bone, also called the 
shoulder blade.

Humerus The bone of the upper arm is the humerus. It connects with the scapula 
at the shoulder and the radius and ulna at the elbow.

Radius and ulna The radius and ulna are two bones of the forearm, which, with 
the humerus, make the elbow joint and with the carpal bones the 
wrist joint.

Carpal bones In each wrist there are eight carpal bones.

Metacarpals Five metacarpal bones make the palm of the hand, each bone joins the 
phalanges of fingers and thumb (at the knuckles).

Phalanges Each hand has 14 phalanges, three in each finger and two in the  
of the hand thumb. They articulate with the metacarpals and with each other.

Ribs There are twelve pairs of ribs which form a protective cage around 
organs such as the heart and lungs in the thoracic cavity. The top 10 
are attached to the sternum at the front with cartilage, the bottom 
two ribs are free at the front. At the back, all ribs are connected to the 
thoracic vertebrae. Intercostal muscles between the ribs expand the rib 
cage in the breathing process.

Sternum The sternum is a flat bone running centrally down the front of the 
chest. The top 10 ribs are attached to the middle portion or the 
“body”. The lower tip is referred to as the xiphoid process, and the 
manubrium is the upper- most part of the sternum.

Pelvis The pelvis is formed by two innominate bones which articulate with 
the symphysis pubis and the sacrum. The innominate bones consist 
of three fused bones; the ilium, ischium and pubis. The shape of the 
female pelvis allows for the passage of a baby and in comparison to the 
male pelvis, has lighter bones and generally more room.

Femur The thigh bone, or femur, is the largest and strongest bone in the body. 
It joins the pelvis at its upper end and the tibia at the lower.
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Tibia and fibula The tibia is the shin and is the medial of the two bones of the lower 
leg. It articulates with the femur at the knee joint and the ankle joint 
to form the ankle. The fibula is the long slender lateral bone in the leg 
which articulates with the tibia to form the ankle, but takes no part in 
the knee joint.

Tarsals There are seven tarsals (ankle bones) which form the rear of the foot. 
They link to the tibia and fibula at the ankle, and the metatarsals 
in front.

Metatarsals Metatarsals make up the main part of the foot. There are 5, each of 
which join the phalanges of the toes.

Phalanges of Similar to the hand, there are 14 phalanges of the foot. Two are in the 
the foot great (big) toe and three in the other toes.

Joints

A joint is the site at which any two or more bones come together. 
Joints may be fixed (fibrous) such as between the bones of the cranium; 
they may allow for slight movement (cartilagenous) such as between 
vertebrae; or they may be freely moveable (synovial) such as the 
hip joint.

The construction of a movable joint prevents the two ends of bone 
from scraping against each other. The outside layer of the joint is 
tough, fibrous, connective tissue called the capsule. Synovial membrane 
lines the joint cavity and articular cartilage covers the parts of bones 
which are in contact.

Cartilage Cartilage is a relatively hard connective tissue that covers all parts of 
bones in contact within a joint.
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Ligament Bones are held together at the joints by ligaments, a tough fibrous 
tissue. Ligaments allow free movement of the joints, but also provide 
protection.

Synovial membrane Freely movable joints are lined with a synovial membrane. The 
membrane secretes synovial fluid which lubricates the joints.

Tendon Muscles are connected to bones by tendons which are a cord of tissue. 
Some muscles may attach directly to a bone.

Joint muscles The skeletal muscles that cause parts of the body to move are joint 
muscles. When a joint muscle contracts it attempts to move the bones.

Ball and socket joints Ball and socket joints allow movement in all directions, i.e. flexion, 
extension, abduction, adduction, rotation and circumduction.

Hip joint The hip joint is a ball and socket joint between the pelvis (socket) and 
the femur (ball).

Shoulder The shoulder joint is a ball and socket joint connecting the humerus 
(ball) to the scapula (socket).

Condyloid joints Condyloid joints allow movement around two axes, i.e. flexion, 
extension, abduction, adduction and circumduction.

Wrist The wrist is a condyloid joint between bones in the forearm—the 
radius and ulna, and the carpals of the hand.
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Knee Joint (Synovial)

 

Ankle The ankle is the hinge joint between the bones in the lower leg, the 
tibia and fibula, and the tarsals.

Pivot joints Pivot joints allow movement around one axis only, i.e rotation only.

Radio-ulnar joint The radio-ulnar joint is a pivot joint between the radius and the ulna.

Gliding joints The articular surfaces which glide over each other form gliding joints.

Sterno-clavicular joint A gliding joint between the sternum and the clavicle is the sterno-
clavicular joint.

Knee joint The knee joint is a hinge joint (which includes the patella) between the 
femur and the tibia.

Elbow A hinge joint connecting the humerus to the radius and ulna is the 
elbow

Hinge joints Hinge joints allow movement in one plane only, i.e. flexion and 
extension.
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Muscles

There are three main types of muscle tissue: voluntary (striated, 
skeletal), involuntary (smooth), and cardiac. Voluntary muscle is 
under control of the will and is essential to locomotion. Involuntary 
muscle is not under control of the will and is found, for example, 
in the alimentary canal. Cardiac muscle is found exclusively in the 
myocardium. It is not under control of the will, but it varies in structure 
from involuntary muscle. Muscles require a blood and nerve supply to 
perform their functions and are therefore directly dependent on the 
circulatory and nervous systems.

Insertion The insertion of a muscle is the point of attachment to the bone that it 
moves.

Origin The origin of a muscle is the fixed point of attachment to a bone 
opposite to the insertion.
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Body Musculature
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Glossary of Terms—Musculoskeletal System

Articular cartilage (ar-tik’u-lar kar’ti-lij) Dense connective tissue which covers the articular 
surfaces of bones.

Articulation (ar-tik-u-la’shun) Junction of two or more bones; a joint.

Bone Dense connective tissue forming the skeleton. Long bones consist of 
a diaphysis (compact bone with a central medullary canal) and two 
epiphyses (compact bone with cancellous bone inside) whereas others 
(short, irregular, flat and sesamoid) have a thin outer layer of compact 
bone with cancellous bone inside.

Bone marrow Substance contained in the medullary canal of long bones and in the 
cancellous tissue of all bone types.

Cancellous bone (kan-sel’us, kan’se-lus) Spongy, lightweight, porous bone.

Cardiac muscle Muscle tissue not subject to control by human will but structurally 
different from involuntary muscle. It is found exclusively in the 
myocardium.

Cartilage (kar’til-aj) Tough connective tissue which serves as protection between 
bones. It may also serve as attachment or support.

Compact bone (kom-pakt’) Hard, dense, less porous bone.

Cranium (kra’ne-um) Skull bones which protect the brain.

Diaphysis (di-af’i-sis) Shaft of a long bone.

Epiphysis (e-pif’i-sis) End of a long bone.

Femur (fe’mur) Long bone of the thigh which extends from hip to knee.

Involuntary muscle A muscle not subject to control by conscious will.

Joint Articulation.

Joint capsule Fibrous sheath enclosing a synovial joint.

Kneecap Patella.

Ligament (lig’a-ment) Band of fibrous tissue connecting bones forming a joint.

Locomotion (lo-ko-mo’shun) Act of moving from one place to another.

Medullary canal (med’ul-lar-e) Hollow in the centre of a long bone; contains bone 
marrow.

Metaphysis (me-taf’i-sis) Junction of epiphysis with diaphysis in a long bone.

Muscle Tissue composed of fibres which have the ability to contract or shorten.

Muscle insertion The point of attachment of a muscle to the bone that it moves.
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Muscle origin The fixed point of attachment of a muscle to a bone opposite to the 
insertion

Musculoskeletal (mus-ku-lo-skel’e-tal) The structures which function to support the  
system body, protect internal organs, and allow locomotion.

Patellar tendon (pat-el’lah) Strong cord of fibrous tissue which connects the rectus 
femoris muscle to the kneecap.

Pelvis (pel’vis) Bony structure surrounding the pelvic cavity.

Periosteum (per-e-os’te-um) Double layer of connective tissue which covers bone 
except at joints; inner layer can form new bone cells.

Rectus femoris muscle (rek’tus, fem’o-ris) A major muscle of the front of the thigh.

Skeletal muscle Striated muscle which is attached to bone.

Skeleton Bony framework of the body.

Smooth muscle Involuntary muscle tissue which lacks cross-striations on microscopic 
exam; found in areas such as the gastrointestinal tract, respiratory 
tract, and uterus.

Sternum (ster’num) Breastbone.

Striated muscle (stri’a-ted) Any muscle whose fibres are divided into cross striations.

Synovial membrane (si-no’ve-al) Lining of the joint capsule which secretes lubricating 
synovial fluid.

Tendon (ten’don) Fibrous tissue structure which serves to connect muscle to 
bone and other parts.

Voluntary muscle Muscle under control of the conscious will.

Xiphoid cartilage (zi’foid) Lower tip of the sternum; composed of cartilage.
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Exercises on the Musculoskeletal System

A. Write in the table below the medical terms for the numbered items 
in the diagram. Then check your answers against the fully labelled 
diagram in this section.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

9. 

1. 

2.

10. 

3.
11. 

4. 12. 

13. 

5.
14. 

6. 15. 

16. 

7.
17. 

18. 
19. 

20. 

21.

8. 22. 

23. 

24.

25. 

26. 

27. 
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B. Write in the table below the medical terms for the numbered items 
in the diagram. Then check your answers against the fully labelled 
diagram in this section.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

1.

2.

3.

4.

5.

6.

7.

8.

9.

6. 

1. 7.

8. 

2. 9. 

3.

10. 

4. 

5. 

11. 

1 5

2. 

3

6
. 

8

4. 9. 
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C. Read the definitions of terms below. Each describes a part or 
function of the musculoskeletal system. You may refer to the previous 
text to fill in the appropriate word or phrase.

Definition Answer

1. This system provides protection of internal organs and the body’s 
framework and shape.

2. The place where two or more bones come together.

3. Bones are classified according to their shapes. The femur 
(thigh bone) is an example of this type of bone.

4. A strong fibrous membrane which almost completely covers bones.

5. The soft tissue found in the epiphyses of bones, vital to the 
production of blood cells.

6. Joints which are freely movable.

7. The only bone in the skull which can move.

8. Relatively hard connective tissue that covers all parts of bones, in 
contact within a joint.

9. Twelve pairs form a protective cage around organs in the thoracic 
cavity.

10. The largest strongest bone in the body.

11. The tough fibrous connective tissue which forms the outside 
layer of a freely movable joint.

12. The fixed point of attachment (of a muscle) to a bone, opposite 
to the insertion.

13. The point of attachment (of a muscle) to the bone that it moves.

14. A cord of tissue that connects muscles to bones.

15. An internal organ controlled by involuntary muscles.

16. The type of muscles which move the bones.
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Use a medical dictionary to look up the meaning of these terms which 
are commonly used in describing conditions of the musculoskeletal and 
connective tissue.

ankylosis

arthralgia

arthritis

avascular necrosis

bursitis

chondritis

chondromalacia

dislocation

exostosis

fracture

genu valgum

haemarthrosis

hyperkinesia

kyphosis

lordosis

myeloma

myoma

myositis

osteitis

osteoarthritis

osteoma

osteomalacia

osteomyelitis

osteoporosis
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pathological fracture

scoliosis

spondylitis

sprain

tenosynovitis

torticollis

tremor
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Skin and 
Subcutaneous Tissue
General description

Skin completely covers the body and joins onto membranes covering 
orifices. It protects the underlying tissues against injury and attack by 
microbes.

Sensory nerve receptors perceive pain, cold, heat, touch and pressure, 
while motor fibres produce the required reaction.

Skin plays a vital role in the maintenance of normal body temperature, 
formation of Vitamin D, and is capable of absorption. The appearance 
of skin is quite different in various body sites; smooth and soft or rough 
and furrowed. There is also a wide variation in skin thickness. Skin of 
the eyelid is paper thin, while the soles of the feet are 10 to 20 times 
thicker.



32

Basic Anatomy & Physiology Instruction Manual – An introduction for clinical coders

The Skin

Skin colour 

Epidermis 

Dermis 

Skin colour is primarily affected by melanin, a dark pigment secreted by 
melanocytes in the deep layer of the epidermis. An Individual’s genetics 
determines the level of pigmentation which is also affected by exposure 
to the sun resulting in the secretion of melanin.

In pale skin, the level of oxygenation and the amount of blood circulating 
in the dermis gives skin a pink colour while carotene in subcutaneous fat 
gives the skin a yellowish colour.

The outer layer of skin or epidermis contains stratified epithelial tissue. 
The surface consists of several layers of cornified dead cells that are 
constantly being rubbed off. Sweat gland ducts and hairs pass through the 
epidermis.

The dermis is a tough layer of skin located below the epidermis, 
comprising connective tissue with elastic and collagen fibres. A network of 
blood vessels and lymph vessels permeate the dermis, assisting the 
regulation of body temperature. Sensory nerve endings, sweat glands and 
ducts, hair, hair follicles and sebaceous glands are also in this layer of skin. 
“Goose pimples”, the raising or “standing out” of skin around the hair, 
resulting from fear or cold, is caused by the action of involuntary muscles 
attached to the base of the hair.
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Nails Nails consist of clear, horn-like cells forming a solid plate and are 
derived from the same cells as the epidermis and hair. They grow upon 
the dermal layer of the skin and take their nourishment from it. Nails 
protect the tips of fingers and toes.

Hair Hair is formed by the multiplication of cells at the base of the follicle. 
As they are pushed up the follicle away from their source of nutrition, 
the cells die and are converted into keratin.

Hair follicle Hair follicles are tubes lined with epidermal cells, in which hair grows. 
The follicle begins in the dermis or subcutaneous tissue and lead to the 
surface of the skin. Sebaceous glands are joined to the hair follicle.

Sebaceous gland Sebaceous glands are located in the dermis. They secrete an oily fluid 
(sebum) to lubricate and protect the skin and hair.

Subcutaneous tissue The tissue directly beneath the dermis is the subcutaneous tissue

Sweat glands Sweat glands are located in the dermis. They release sweat onto the 
skin via sweat gland ducts, through tiny depressions - pores. Other 
sweat glands open onto the hair follicles. Sweat is important for the 
maintenance of normal body temperature.
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Glossary of Terms—Skin and 
Subcutaneous Tissue

Cutaneous Pertaining to the skin.

Dermis (der’mis) Lower layer of skin; (also called corium).

Epidermis (ep-i-der’mis) Superficial layer of skin.

Hair follicles (fol’likls) Tube-like structures in the dermal layer of skin which produce 
hairs.

Integumentary system (in-teg-u-men’tar-e) Skin and its appendages – hair, nails, sweat glands, 
oil glands and ducts.

Sebaceous glands (se-ba’shus) Glands which secrete oil (sebum).

Sensory perception Recognition of sensation such as pain, touch, pressure or temperature 
change.

Skin The body covering.
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Exercises on the Skin and 
Subcutaneous Tissue

A. Write in the table below the medical terms for the numbered items 
in the diagram. Then check your answers against the fully labelled 
diagram in this section.

 

1. 7.

2. 8.

3. 9.

4. 10.

5. 11.

6.



36

Basic Anatomy & Physiology Instruction Manual – An introduction for clinical coders

B. Read the definitions of the terms below. Each describes a part or 
function of the integumentary system. You may refer to the previous 
text to fill in the appropriate word or phrase.

Definition Answer

1. The skin and its appendages–hair, nails, oil, and sweat glands– 
make up this system.

2. A vital role of the skin. It also protects the underlying tissue from 
injury and infection.

3. The outer layer of the skin consisting of several layers of 
cornified dead cells that are constantly being rubbed off.

4. The tough layer of skin located below the epidermis, consisting 
of connective tissue with elastic and collagen fibres.

5. Derived from the same cells as skin, are clear and form a solid 
plate.

6. Formed by the multiplication of cells at the base of its follicle.

7. Tubes in which hair grows, which is lined with epidermal cells.

8. One of two types of glands located in the dermis. This gland 
secretes an oily fluid called sebum.

9. Glands which produce a secretion which is released onto the skin 
through pores and hair follicles.

10. Sensations perceived by sensory nerve receptors located under 
the skin.

11. The tissue directly beneath the dermis.

12. This network permeates the dermis and assists with the 
regulation of body temperature.

13. These happen when involuntary muscles attached to hairs 
contract, causing the hairs to “stand out” from the skin when we 
are cold or afraid.

14. Two body sites where the skin varies in thickness.



37

Section 3 Skin and Subcutaneous Tissue  

C. Use a medical dictionary to look up the meaning of these terms 
which are commonly used in describing conditions related to the 
integumentary system.

acne

alopecia

burns of first, second and third degree

carbuncle

cellulitis

debridement

decubitus ulcer

dermatitis

ecchymosis

eczema

erythema

gangrene

onychomalacia

pedicle graft

z-plasty
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Blood and the 
Circulatory System
This chapter gives an introduction to the blood and the circulatory 
system, and the main organs related to their function.

Circulatory System

General description The circulatory system consists of the heart, which acts as a pump, 
and the blood vessels, through which blood circulates. The primary 
function of this system is to carry blood containing oxygen, nutrients 
and chemicals to cells and to carry waste products away from cells for 
elimination.

Although the circulatory system is one complete system, three systems 
are referred to when considering blood circulation:

(i) The Pulmonary Circulation, which is the circulation of blood 
from the right ventricle of the heart to the lungs (where oxygen 
is absorbed and carbon dioxide is excreted) and back to the left 
atrium.

(ii) The Systemic Circulation, which is the circulation of blood from 
the left ventricle of the heart via the aorta to all parts of the 
body and back to the right atrium via the venae cavae.

(iii) The Portal Circulation, where, instead of returning directly to 
the heart, venous blood passes from the capillary bed of the 
abdominal part of the digestive system and the spleen, via the 
capillary bed of the liver, where the distribution of nutrients to 
the body may be controlled.

Blood circulates round the body in arteries and arterioles, veins and 
venules, and the smallest blood vessels, capillaries.

The lymphatic system is also part of the circulatory system.



39

Section 4 Blood and the Circulatory System  

Arteries Arteries carry blood from the heart. All arteries, with the exception 
of the pulmonary artery, carry oxygenated blood. It is brighter than 
deoxygenated blood which passes through veins (with the exception 
of the pulmonary veins). Most of the major arteries are shown in the 
diagram to the right. Arteries divide into smaller and smaller branches. 
The smallest of these are called arterioles. The arterial walls comprise 
three layers, the middle layer of which is extremely elastic.

Veins Veins comprise the same three layers as arteries, but are thinner 
because there is less muscle and elastic tissue. In certain veins, especially 
those of the lower limbs, venous return is dependent on muscle 
contraction and tissue fluid pressure, and backflow is prevented by a 
large number of valves.

Valves prevent backflow of blood in the veins

Valve  
closed  

Valve  
open 

All veins carry blood to the heart, and all veins, except the pulmonary 
veins, carry deoxygenated blood. Deoxygenated blood is darker than 
oxygenated blood. Most of the major veins are shown in the following 
diagram. Venules are the smallest veins. They join larger veins which 
empty into the largest veins, called the venae cavae.

The Great Vessels The major circulatory vessels connected to the heart are the aorta, 
venae cavae, pulmonary artery and pulmonary veins.

Aorta The aorta is the main artery leaving the left side of the heart, via 
the ventricle. It circulates oxygenated blood to other arteries in the 
circulatory system.

Venae cavae The superior and inferior venae cavae are the two largest veins in the 
body. They feed deoxygenated blood from the circulatory system into 
the right atrium.

Pulmonary artery The pulmonary artery transports deoxygenated blood from the right 
ventricle to the lungs.

Pulmonary veins Pulmonary veins carry oxygenated blood from the lungs to the left 
atrium. The pulmonary veins and pulmonary artery are part of the 
pulmonary circulation.
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Circulatory System
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Coronary Arteries

Blood Circulation
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Heart

General description The heart is a muscular organ that pumps the blood around the 
body. The pumping cycle (heartbeat) normally occurs between 60 and 
80 times per minute and is controlled by the pacemaker (sinoatrial 
node) heart.

Atrium There is a left and right atrium (auricle). The atria (right and left) are 
two upper chambers which receive blood into the heart.

Ventricles The ventricles are the left and right lower chambers of the heart.

Septum The septum, composed of heart muscle, separates the right and left 
sides of the heart.

Aortic valve The aortic valve stops blood flowing back into the heart. It lies at the 
point where the aorta leaves the left ventricle.

Mitral valve The mitral valve (left atrioventricular valve) allows oxygenated blood 
to pass from the left atrium to the left ventricle and prevents backflow 
during systole. It has two cusps.

Tricuspid valve The right atrioventricular valve is called the tricuspid valve. It allows 
blood to pass from the right atrium to the right ventricle.

Pericardium The heart is composed of three layers of tissue, the pericardium, the 
myocardium, and the endocardium. The pericardium is the outermost 
layer. The two membranous sacs of the pericardium surround the heart.

Myocardium The myocardium is the middle layer of tissue. It is composed of cardiac 
muscle which is found only in the heart.

Endocardium The endocardium forms a lining to the myocardium. It is continuous 
with the lining of the blood vessels.

Coronary arteries The heart muscle receives oxygenated blood via the left and right main 
coronary arteries.
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Interior View of the Heart

Superior
vena cava  

(SVC)  

Aorta

Pulmonary artery  

Aortic valve  
L. pulmonary veins  

RIGHT ATRIUM

Pulmonary valve  

LEFT ATRIUM

R. atrioventricular valve  
(Tricuspid  valve)  

L. atrioventricular  valve  
(Mitral or bicuspid valve)  

Septum  

Inferior 
vena cava  

(IVC)  

LEFT  
VENTRICLE

Myocardium 

RIGHT VENTRICLE

Blood and Blood Cells

General description The blood consists of plasma, a transparent fluid mainly consisting of 
water in which many important chemicals are dissolved, and suspended 
red and white blood cells and platelets.

White cells The main function of leucocytes is to fight infection. There are two  
(leucocytes)  main varieties of leucocytes: granular leucocytes (neutrophils, 

eosinophils and basophils) and non-granular leucocytes (lymphocytes 
and monocytes).

Red cells Erythrocytes carry oxygen from the lungs to cells in the body and  
(erythrocytes) carbon dioxide from cells to the lungs for excretion.

Platelets Platelets initiate the clotting mechanism when injury occurs. 
(thrombocytes)



44

Basic Anatomy & Physiology Instruction Manual – An introduction for clinical coders

Lymphatic System

General description The lymphatic system consists of a network of channels throughout 
the body (lymph vessels), lymph nodes and other lymphatic tissue, the 
spleen and the thymus gland. Its major function is to supplement the 
action of veins by helping to return tissue fluids to the blood via the 
subclavian veins. It also plays a defensive role against infection by the 
filtering action of the lymph nodes. The lymphatic system carries lymph 
which contains waste and other materials and additional substances 
too large to pass through blood capillary walls. Lymph travels in one 
direction only – towards the heart. Tissue fluids gathered from all 
over the body by the lymphatic system are emptied into the blood 
stream via the left and right subclavian veins. The lymph system has 
no pumping mechanism, and the process of returning lymph closely 
resembles venous return. Virtually all the organs of the body possess a 
lymphatic system.

Lymph nodes Lymph nodes are collections of tissue, situated at various points 
along the length of lymph vessels where lymph is filtered of microbes 
and noxious substances as it passes through. As many as four or 
five afferent lymph vessels may enter a lymph node, while only one 
efferent vessel carries lymph away from the node.

Spleen Blood (not lymph) passes through the spleen where blood cells and 
other cellular materials are broken down. The spleen also provides 
many of the lymphocytes in the blood.

Thymus gland Situated in the upper thorax and neck is the thymus gland. It helps to 
fight infection by assisting in the maturation of lymphocytes.

Lymphatic System



45

Section 4 Blood and the Circulatory System  

Aorta 

Aortic arch 

Aortic bifurcation 

Aortic valve 

Arteries 

Arteriole 

Atrium 

Bicuspid valve 

Blood capillary 

Carotid arteries 

Circulatory 

Diastole 

Heart 

Iliac artery, common 

Innominate artery 

Lymph 

Lymphatics 

Lymph nodes 

Lymphocyte 

Lymph circulatory 
system 

Glossary of Terms—Blood and the 
Circulatory System

(a-or’tah) Largest artery in the body; arises out of the left ventricle of 
the heart and courses down the body trunk.

Curved portion of the aorta which courses upward then turns 
downward behind the heart to form an arch.

(a-or’tick bi-fur-ka’shun) Distal end of the abdominal aorta at which 
point the artery divides into the two common iliac arteries.

Fibrous tissue flaps or leaflets which open and close between the 
left ven- tricle and ascending aorta. Valve closure prevents backflow 
(reflux) of blood into the heart.

(ar’ter-es) Elastic, extensible vessels which carry blood in the direction 
away from the heart.

(ar-te’re-ol) Small artery.

(a’tre-um) One of the two upper chambers of the heart (right and left).

(bi-kus’pid) Also called the mitral valve.

(kap’i-lar-e) A microscopic vessel through which blood travels from 
arteriole to venule. Oxygen/carbon dioxide exchange occurs across 
capillary walls.

(kah-rot’id) Vessels (common, external and internal) which provide the 
major blood supply to the head and neck.

Pertaining to movement around a circular route.

The resting stage of the cardiac cycle.

Hollow, muscular organ which pumps blood to all parts of the body.

(il’e-ak) Vessel which carries major blood supply to each leg.

This is also known as the brachiocephalic artery.

(limf) Substance continuously formed by filtration from tissue fluids. 

Lymph vessels.

Small bodies of lymphoid tissue arranged in chains to filter lymph and 
help prevent the spread of infection.

(lim’fo-site) A particular type of white blood cell which is formed in the 
reticular (net-like) tissue of lymph glands.

A “one way” drainage system which picks up fluids from tissues and  
returns them to the bloodstream.
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Mitral valve (mit’ral) The two-leaflet heart valve between the left atrium and 
ventricle of the heart (left atrioventricular valve). Closure prevents 
reflux of blood into the left atrium. The mitral valve is also called the 
bicuspid valve.

Oxygenated (ok’si-je-na-ted) Saturated with oxygen.

Plasma (plaz’mah) Fluid portion of blood in which cells are suspended.

Portal circulation  Instead of returning directly to the heart, venous blood passes from 
the capillary bed of the abdominal part of the digestive system and the 
spleen via the capillary bed of the liver.

Pulmonary artery (pul’mo-ner-e) Vessel which carries venous blood from right ventricle of 
the heart to lung for oxygenation.

Pulmonary circulation The circulation of blood from the right ventricle of the heart to the 
lungs and back to the left atrium.

Pulmonary vein 

Red blood cells 

Spleen 

Subclavian artery  

Systemic circulation  

Systole 

Thoracic 

Thymus gland 

Tricuspid valve 

Vascular 

Vein 

Venae cavae 

Vessel which returns oxygenated blood from the lung to the left 
atrium of the heart.

Erythrocytes carry oxygen and carbon dioxide between the lungs and 
all body cells.

A large lymphoid organ located in the left upper abdomen behind the 
stomach. The spleen plays a role in lymphocyte production and in the 
destruction and possibly the storage of red blood cells.

(sub-kla’ve-an) Large vessel which branches off the aortic arch on the 
left and the brachiocephalic trunk on the right to supply blood to areas 
of the trunk, head and upper extremities. 

(sis-tem’ik) The circulation of blood from the left ventricle of the heart 
via the aorta to all parts of the body and back to the right atrium via 
the venae cavae.

The contraction stage of the cardiac cycle.

(tho-ras’ik) Pertaining to the chest.

(thi’mus) Located in the upper thorax and neck, the thymus helps to 
fight infection by assisting in the maturation of lymphocytes.

(tri-kus’pid) Valve with three fibrous tissue leaflets which open and 
close between the right atrium and ventricle of the heart (right 
atrioventricular valve). Closure prevents reflux of blood into the right 
atrium.

(vas’ku-lar) Pertaining to vessels.

Vessel which carries blood in the direction toward the heart.

(ve’ne ka’ve) Two large veins, inferior and superior, which return 
venous blood to the right atrium of the heart.
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Venous (ve’nus) Pertaining to veins.

Ventricle (ven’trikl) One of the two (right and left) lower chambers of the heart.

Venule Small vein.

White blood cells There are two main varieties of white blood cells: granular leucocytes 
(neu- trophils, eosinophils and basophils) and non- granular leucocytes 
(lympho- cytes and monocytes). Their main function is to fight 
infection.
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Exercises on the Circulatory System

A. Write in the table below the medical terms for the numbered items 
in the diagram. Then check your answers against the fully labelled 
diagram in this section.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Veins Arteries 

1. 11. 

2. 

3. 
12. 

4. 

13. 

14. 

15. 

5. 16. 

6. 

17. 
7. 

18. 
8. 

19. 

9. 20. 

10. 
21. 

22. 
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B. Write in the table below the medical terms for the numbered items 
in the diagram. Then check your answers against the fully labelled 
diagram in this section.

1.
8.

9.

2.
10.

3. 11.

4.

12.
5.

13.

14.
6. 

15.

7. 

1. 6. 11.

2. 7. 12.

3. 8. 13.

4. 9. 14.

5. 10. 15.
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C. Read the definitions of terms below. Each describes an organ, a part 
or function of the circulatory system. You may refer to the previous text 
to fill in the appropriate word or phrase.

Definition Answer

1. The fluid that circulates through the body carrying nutrients and oxygen 
to the cells and carrying waste products away from cells for elimination.

2. The transparent fluid in which many important chemicals are dissolved 
and in which are suspended red and white blood cells and platelets.

3. Red blood cells which carry oxygen from the lungs to cells of the body.

4. White blood cells which help to prevent infection and diseases.

5. Cells which assist the clotting process when injury occurs.

6. Vessels that carry blood from the heart.

7. Most arteries carry oxygenated blood, this is the exception.

8. Arteries which supply oxygenated blood to the heart muscle.

9. Vessels that transport blood to the heart.

10. Most veins carry deoxygenated blood, these are the exceptions.

11. The three systems referred to when considering blood circulation.

12. The circulation of blood from the right ventricle of the heart to the 
lungs and back to the left atrium.

13. The circulation of blood from the left ventricle of the heart via the 
aorta to all parts of the body.

14. Venous blood passes from the capillary bed of the digestive system, 
via the capillary bed of the liver in this circulation system.

15. Two membranous sacs which surround the heart.

16. The interior lining of the myocardium, which is continuous with the 
lining of the blood vessels.
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D. Use a medical dictionary to look up the meaning of these terms 
which are commonly used in describing conditions related to the 
circulatory system.

acrocyanosis

agranulocytosis

aneurysm

angiography

angioplasty

aortic incompetence

aortic stenosis

aplastic anaemia

arrhythmia

arteriosclerosis

atrial flutter

atrial septal defect

bacterial endocarditis

bradycardia

cardiac ischaemia

cardiomyopathy

cerebrovascular accident

claudication

coronary atherosclerosis

cor pulmonale

defibrillation

embolectomy

embolism

endarterectomy

essential hypertension

Fallot’s tetralogy

heart murmur
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hypertension

hypotension

ischaemic heart disease

malignant hypertension

mitral stenosis

myocardial infarct

pacemaker

palpitation

paroxysmal tachycardia

pericarditis

phlebitis

portal hypertension

Raynaud’s disease

sclerosis

sphygmomanometer

stethoscope

subacute bacterial endocarditis

tachycardia

thrombocytopenia

thrombophlebitis

thrombosis

varicose veins

ventricular tachycardia

ventricular fibrillation
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Nervous System and 
Sensory Organs
This section is divided into three parts covering the nervous system, the 
eyes and the ears.

Nervous System

General description The nervous system performs three related functions:

1. Senses certain changes within the body and in the outside 
environment;

2. Interprets the changes;
3. Responds to the interpretation by initiating action in the form of 

muscular contractions or glandular secretions.

For descriptive purposes, the parts of the nervous system are grouped 
as follows:

1. The central nervous system, consisting of the brain and spinal 
cord.

2. The peripheral nervous system, consisting of: 
31 pairs of spinal nerves. 
12 pairs of cranial nerves 
The autonomic part of the nervous system.

Neurones The nervous system comprises vast numbers of units called neurones. 
Each neurone consists of a nerve cell and its processes, axons and 
dendrites.

 Neurones are commonly referred to as nerves. Some initiate nerve 
impulses, others act as “relay stations” where impulses are passed on or 
re-directed.

Nerve cells Nerve cells vary considerably in size and shape but are all too small to 
be seen with the naked eye. They form the grey matter of the nervous 
system and are found at the periphery of the brain, in the centre of the 
spinal cord, in ganglia, and as single cells in organ walls.

Axons and dendrites  Axons and dendrites are extensions of the nerve cells which form the 
white matter of the nervous system. They are referred to as nerve 
fibres outside the brain and spinal cord.
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Central Nervous System

The central nervous system consists of the brain and spinal cord.

Brain Situated in the cranial cavity, the brain is the main area where nerves 
come together. It consists of the cerebrum, the brain stem (mid brain, 
pons varolii and medulla oblongata) and the cerebellum or hindbrain.

Cerebrum The cerebrum is the largest part of the brain. It comprises two 
hemispheres, consisting mainly of nerve cell bodies. Deep within the 
brain, the hemispheres are connected by a mass of nerve fibres (white 
matter).

The main functions of the cerebrum are:

• Mental activities involving memory, intelligence, reasoning, and 
learning attributed to the higher centres;

• Sensory perceptions, including those of pain, temperature, touch, 
sight, hearing, taste and smell;

• Initiation and control of voluntary muscle contraction.

Lobes For descriptive purposes each hemisphere of the cerebrum is divided 
into lobes. There are four areas, separated by furrows, or fissures, 
called sulci. They are the frontal, occipital, parietal and temporal lobes.

Hypothalamus The hypothalamus is a group of nerve cells situated in the cerebrum, 
immediately above the pituitary gland. It is linked to the pituitary 
gland by nerve fibres and blood vessels. The main function of the 
hypothalamus is to control the release of pituitary hormones.

Cerebellum Situated immediately below the posterior portion of the cerebrum, 
is the cerebellum. It is ovoid in shape, and has two hemispheres. 
Associated with co-ordination of voluntary muscular movements, 
posture and balance, it allows people to carry out very precise actions.

Spinal Cord The spinal cord extends down the vertebral canal as far as the first 
lumbar vertebra. It is surrounded by the meninges and cerebrospinal 
fluid. The spinal cord is the main link between the brain and other 
parts of the body

Meninges The brain and spinal cord are completely surrounded by three 
meninges: the dura mater, the arachnoid mater and the pia mater. The 
outer layer, the dura mater, lies next to the skull. The arachnoid mater 
is in the middle, and the pia mater on the inside, closely covering the 
brain.

 The space between the dura mater and the arachnoid mater is called 
the “subdural” space. The space between the arachnoid mater and the 
pia mater is the “subarachnoid space” Cerebrospinal fluid circulates 
through the subarachnoid space.
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Cerebrospinal fluid The brain and spinal cord are surrounded by a watery fluid  
(CSF)  called the cerebrospinal fluid which cushions and protects these vital 

organs. It is secreted continuously into each ventricle of the brain, but 
the amount around the spinal cord remains constant, as absorption 
keeps pace with secretion.

Ventricles Within the brain there are four irregular shaped cavities, containing 
cerebro- spinal fluid. They are: right and left lateral ventricles, and the 
third and fourth ventricles.

Peripheral Nervous System

The peripheral nervous system comprises: 
31 pairs of spinal nerves 
12 pairs of cranial nerves 
The autonomic part of the nervous system.

Spinal nerves There are 31 pairs of spinal nerves that leave the vertebral column 
and are named according to the associated vertebrae i.e. 8 cervical, 
12 thoracic, 5 lumbar, 5 sacral, 1 coccygeal. The spinal nerves arise from 
both sides of the spinal cord and emerge through the intervertebral 
foramina. Each nerve is formed by the union of a motor and sensory 
nerve root and is, therefore, a mixed nerve.

Cranial nerves There are 12 pairs of cranial nerves originating from the brain. A motor 
nerve conducts away from a centre and causes contraction of muscle or 
secretion of glands. A sensory nerve perceives sensation such as pain, 
touch, or pressure, and conducts them toward a centre.

The names and numbers are:

I. Olfactory (sensory)
II. Optic (sensory)
III. Oculomotor (motor)
IV. Trochlear (motor)
V. Trigeminal (mixed)
VI. Abducent (motor)
VII. Facial (mixed)
VIII. Vestibulocochlear (auditory) (sensory)
IX. Glossopharyngeal (mixed)
X. Vagus (mixed)
XI. Accessory (motor)
XII. Hypoglossal (motor)

Autonomic nervous The autonomic, or involuntary part of the nervous system, controls the 
system  automatic functions of the body. Although stimulation does not occur 

voluntarily, the individual may be conscious of its effect e.g. an increase 
in the heart rate.

The autonomic nervous system is divided into two parts, sympathetic, 
and parasympathetic. Both systems are distributed to organs of the 
body, where they regulate function by a kind of balanced opposition.
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Sympathetic The sympathetic portion of the autonomic system leaves the central 
nervous system at the thoracolumbar region. Its effect is similar to 
those of hormones secreted by the adrenal glands, preparing the 
body for “fight and flight” in exciting or stressful situations. It 
stimulates heart action, constricts blood vessels in the head, dilates 
pupils, dilates skeletal blood vessels, and increases the secretion of 
adrenaline and noradrenaline. Functions in the gastrointestinal and 
urinary tracts are decreased.

Parasympathetic The parasympathetic portion of the autonomic system leaves the 
central nervous system at the cranial and sacral regions of the spine. It 
tends to slow down body processes, except digestion and absorption of 
food and the functions of the genitourinary systems. It has a general 
calming effect — the opposite of the sympathetic nervous system.
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Nervous System
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Glossary of Terms—Nervous System

Autonomic nervous (aw-to-nom’ik) Involuntary nervous system not subject to control by  
system  human will. Parasympathetic: Portion of the autonomic system which 

leaves the central nervous system in the cranial and sacral regions of 
the spine. The parasympathetic nervous system has a general calming 
effect on the body. Sympathetic: Portion of the autonomic system 
which leaves the central nervous system at the thoracolumbar region. 
The sympathetic nervous system prepares the body for stressful 
situations.

Brain Extremely complex mass of nervous tissue organised in five distinct 
sections: 1) cerebrum (ser’e-brum) 2) midbrain, 3) pons varolii (ponz 
vah-ro’- le-i), 4) medulla oblongata (me-dul’lah ob-long-ga’ta), and 
5) cerebellum (ser-e- bel’um).

Central nervous  Brain and spinal cord. 
system 

Cerebrospinal fluid  (ser-e-bro-spi’nal) Watery fluid which surrounds the brain and spinal 
cord to cushion and protect these vital organs.

Cranium (kra’ne-um) Skull bones which protect the brain.

Ganglion A group of nerve cells located outside the central nervous system.

Meninges (me-nin’jes) Three membranes which cover and protect the brain and 
spinal cord. The innermost membrane is pia mater (pi-ah ma’ter); 
the middle membrane is arachnoid mater (ah-rak’noid ma’ter); the 
outermost membrane is dura mater (du’rah ma’ter).

Nerve Bundle of nerve fibres which convey impulses between a part of the 
central nervous system and another part of the body.

Nerve impulse The electrochemical force conveyed along nerve fibres.

Nerve plexus (plek’sus) Network of nerves.

Peripheral nerve  (pe-rif’er-al) An outlying nerve, distal from its origin at the spinal cord. 
Motor nerve: A nerve which conducts away from a centre and causes 
contraction of muscle or secretion of glands; an efferent nerve. Sensory 
nerve: A nerve which perceives sensations such as pain, touch, and 
pressure, and conducts them toward a centre; an afferent nerve.

Sacrum (sa’krum) Broad, flat, triangular-shaped plate of bone formed by five 
fused vertebrae. The sacrum is located between the pelvic bones with 
the lumbar vertebrae above and the coccyx below.

Spinal cord The major pathway for transmission of nerve impulses between the 
brain and all parts of the body. The spinal cord extends about 45 cm 
from the base of the brain down the spinal canal.
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Thoracolumbar region (tho’rah-ko lum’bar) Thoracic and lumbar regions of the spine.

Vertebral column (ver’te-bral) Series of bones or vertebrae which make up the bony 
spine.
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The Eyes

General description The eyes are sensory organs which function to give sight. Situated in 
the orbital cavity for protection, they are coordinated to function as a 
pair, giving three dimensional vision. Structures which are part of the 
normal eye function are the globe, (eyeball) and its contents, the bony 
orbit (socket), muscles and tendons, conjunctiva, eyelids, tear ducts and 
glands, the optic nerve and that portion of the occipital lobe of the 
brain which is concerned with vision.

Sclera The sclera, or white of the eye is a firm, fibrous membrane forming 
the outermost layer of tissue of the posterior and lateral aspects of the 
eyeball and is continuous with the transparent cornea. It maintains the 
shape of the eye and gives attachment to muscles of the eye.

Cornea The cornea is a clear, transparent epithelial membrane, shaped to bend 
and focus the light rays which pass through it onto the retina.

Choroid Lining the majority of the inner surface of the sclera, is the choroid. It 
is a chocolate brown in colour and rich in blood vessels. The choroid 
absorbs light after it has passed through the retina.

Retina The innermost layer of the wall of the eye is the retina where sensory 
receptors (rods and cones), highly sensitive to light, are located. The 
retina covers about three quarters of the eyeball, thickest at the back, 
and thinning out to end just behind the ciliary body. The small area of 
the retina where the optic nerve leaves the eye is the optic disc or blind 
spot. It has no light sensitive cells.

Optic nerve Signals picked up by the retina are transmitted by the optic nerve to 
the brain where they are interpreted. Fibres originate in the retina and 
converge to form the optic nerve.

Ciliary body Ciliary body and muscle are an extension of the choroid, consisting of  
and muscle  ciliary muscle and secretory cells that secrete aqueous fluid into the 

posterior chamber of the anterior segment of the eye.

Contraction and relaxation of the ciliary muscles changes the thickness 
of the lens to focus light rays on the retina. The ciliary body also gives 
attachment to the suspensory ligament.

Iris Extending from the ciliary body and lying behind the cornea in front 
of the lens is the iris. The iris divides the anterior segment of the eye 
into anterior and posterior chambers. It is a circular body composed of 
pigment cells (which determine eye colour), and two layers of muscle 
fibres, one circular, the other radiating that cause it to contract or 
expand depending on the light. In bright light the circular muscles 
contract which constricts the pupil to restrict the amount of light 
entering. In dim light the radiating muscles contract which dilates the 
pupil to let in more light.

Lens The lens is a biconvex elastic body, suspended from the ciliary body 
behind the iris, by the suspensory ligament. The lens changes shape, 
under control of the ciliary muscles, to focus light on the retina.
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Anterior segment The space between the cornea and lens is completely divided into  
of the eyeball  anterior and posterior chambers, by the iris. The chambers contain a 

clear aqueous fluid (humour), that flows from the posterior to anterior 
chamber via the pupil. The fluid returns to the venous circulation 
through the canal of Schlemm in the angle between the iris and the 
cornea. There is continuous production and drainage of aqueous fluid.

Vitreous body Behind the lens and filling the cavity of the eyeball is the vitreous body 
(humour). It is a soft, colourless, transparent jelly-like substance. The 
eye keeps its shape because of the pressure exerted by the vitreous 
body and aqueous fluid.

Eyelids Two moveable folds of tissue situated above and below the front of 
each eye form the eyelids. They move together when blinking. On the 
free edges there are short curved hairs, eyelashes. Along the edges of 
the lids there are numerous sebaceous glands. Eyelids and eyelashes 
protect the eye from injury. The eylids join at the inner and outer 
margins of the eye at the canthi (canthus singular).

Conjunctiva The conjunctiva is a fine transparent protective membrane, lining the 
eyelids, which folds on to the front of the eyeball. The anterior corneal 
epithelium is continuous with that of the conjunctiva. When the eyelids 
are closed the conjunctiva becomes a closed sac.

Eyebrows The eyebrows are two arched ridges of hairs projecting obliquely from 
the surface of the skin. They protect the anterior aspect of the eyeball 
from sweat and dust.

Lacrimal system The lacrimal system comprises those parts of the eye that circulate tears 
over the outside of the eyeballs.

Lacrimal gland The lacrimal glands, each the size of an almond, are situated in the  
and ducts  recesses in the frontal bones on the lateral aspect of each eye. The 

glands secrete tears composed of water, salts and lysozyme (a bacterial 
enzyme). The inferior and superior canaliculi drain tears from the eye 
into the lacrimal sac.

Lacrimal sac The small reservoir at the top of the nasolacrimal duct into which tears 
drain is called the lacrimal sac.
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Three Views of the Eye
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Anterior chamber 

Aqueous humour 

Orbit 

Conjunctiva 

Cornea 

Crystalline lens 

Extraocular 

Globe 

Intraocular 

Iris 

Lacrimal ducts 
and glands

Occipital lobe 

Optic nerve 

Posterior chamber 

Pupil 

Vitreous humour 

Glossary of Terms—The Eyes

Frontal space in the eyeball containing aqueous humour and bounded 
by cornea, part of the sclera, iris, part of the ciliary body and that part 
of the lens which presents through the pupil.

(a’kwe-us hu’mor) Watery, transparent fluid produced in the eye 
and found in the anterior and posterior chambers of the eye; helps 
maintain conical shape of the front of the globe and assists in focusing 
light rays on the retina.

Bony cavity in the cranium which contains the eyeball and associated 
structures.

(kon-junk-ti’vah) Mucous membrane which lines the eyelids and covers 
the exposed surface of the sclera.

(kor’ne-ah) Transparent frontal layer of the eye.

(kris’tal-lin) Transparent, biconvex body of the eye located between the 
posterior chamber and the vitreous body.

(eks-trah-ok’u-lar) Outside the eye.

Eyeball.

(in-trah-ok’u-lar) Inside the eye.

Coloured membrane of the eye which separates the anterior and 
posterior chambers; contracts and dilates to regulate entrance of 
light rays.

(lak’ri-mal) System of ducts and glands which secretes and 
conducts tears.

(ok-sip’i-tal) Posterior lobe of the brain.

(op’tik) Second cranial nerve concerned with sight.

The space containing aqueous humour between the iris and the lens 
and suspensory ligaments.

Opening at the centre of the iris.

(vit’re-us) Transparent jelly-like substance which fills the vitreous body 
in posterior of the eye.
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The Ears

General description The ears are concerned with hearing and maintaining physical balance. 
The ear has three distinct parts: the external ear, the middle ear, and 
the inner ear. The external ear (pinna and external auditory canal) is 
divided from the middle ear by the tympanic membrane (eardrum). In 
the middle ear are three bones called the malleus, incus and stapes. At 
the oval window, the internal ear begins; consisting of the vestibule, 
the cochlea in which the sensory receptors of hearing are located, and 
the semi-circular canals which maintain balance.

External ear The external ear, comprises the pinna (auricle), and the external 
auditory meatus, concentrates sound waves and directs them along the 
external auditory canal. The auricle, which includes the helix and the 
lobule, is the visible part of the ear.

External auditory The tube leading from the external opening to the tympanic  
canal  membrane is the external auditory canal. Numerous glands lining the 

canal secrete wax, which, with hairs, protect the tympanic membrane 
from foreign matter.

Tympanic membrane The tympanic membrane completely separates the external auditory 
(ear drum)  canal from the middle ear. It is oval in shape and vibrates when hit by 

sound waves.

Middle ear A cavity located within the temporal bone filled with air from the  
(tympanic cavity) eustachian tube and containing ossicles (small bones).

Auditory ossicles Three very small bones that extend across the cavity from the tympanic 
membrane to the oval window. They form a series of movable joints 
which are held in position by fine ligaments. They transmit vibrations 
of the tympanic membrane to the inner ear through the oval window. 
They are: the malleus, the incus and the stapes, and are commonly 
referred to as the ossicular chain.

Oval window A small hole in the bone separating the middle and inner ears which is 
partially covered by the base of the stapes. It transmits sound waves to 
the inner ear.

Inner (internal) ear Contains the organs of hearing and balance. The inner ear consists of: 
the vestibule, the cochlea and three semi-circular canals.

Vestibule The expanded portion nearest the middle ear. It contains the oval 
window and the round windows.

Cochlea Resembles a snail’s shell. It has a broad base where it is continuous 
with the vestibule and a narrow apex. It spirals round a bony column. 
Contains the organ of Corti. See following diagram.

Semicircular canals Three tubes at right angles to each other and continuous with the 
vestibule. The semicircular canals have no connection with hearing 
although closely associated with the cochlea. They provide information 
about the position of the head in space, contributing to maintenance 
of equilibrium and balance.
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Organ of Corti Cells in the cochlea that are the true organs of hearing. Nerve fibres 
in the organ of Corti transmit signals to the brain along the auditory 
nerve.

Auditory nerve Transmits sound signals generated in the organ of Corti via the 
auditory part of the eighth cranial nerve to the brain.

Eustachian tube An air tube that extends from the middle ear to the nasal part of the 
pharynx. It is also called pharyngotympanic tube or canal.

Interior View of the Ear
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Glossary of Terms—The Ears

Cochlear nerve (kok’le-ar) That part of the eighth cranial nerve which is concerned 
with hearing.

Equilibrium (e-kwi-lib’re-um) A state of balance.

Eustachian tube (u-sta’shan) Conduit 3-4cm long from middle ear to nasopharynx.

External ear Pinna and external auditory canal.

Hair cells The final sensory receptors of sound.

Incus (in’kus) One of the three auditory ossicles; also called anvil due to its 
shape.

Internal ear Consists of vestibule, semicircular canals, and cochlea; contains end 
organs of sound perception and equilibration.

Malleus (mal’e-us) One of the three auditory ossicles; hammer-shaped.

Middle ear Extends from eardrum to oval window; contains auditory ossicles.

Organ of Corti The true organ of hearing consisting of hair cells and their nerve fibres.

Oval window Division between middle and inner ear.

Pinna (auricle) (pin’nah) Auricular appendage; portion of external ear visible at sides 
of the head.

Round window Membrane upon which sound waves are expended after passing hair 
cells.

Semicircular canals Three bony canals of the inner ear concerned with the maintenance of 
balance.

Stapes (sta’pez) One of the three auditory ossicles; stirrup-shaped.

Tympanic membrane (tim-pan’ik) Eardrum.

Vestibule (ves’ti-bul) Central cavity of the inner ear.
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Exercises on the Nervous System and Sensory 
Organs: Eyes and Ears

A. Write in the table below the medical terms for the numbered items 
in the diagram. Then check your answers against the fully labelled 
diagram in this section.

Total  of  
31 pairs  

1.    

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
 

10. 

 

12. 
 
 
 
 

13. 

11. 

Spinal nerves inside of  vertebrae  

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.
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B. Write in the table below the medical terms for the numbered items 
in the diagram. Then check your answers against the fully labelled 
diagram in this section.

1. 8.

2. 9.

3. 10.

4. 11.

5. 12.

6. 13.

7. 14.
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C. Write in the table below the medical terms for the numbered items 
in the diagram. Then check your answers against the fully labelled 
diagram in this section.

OUTER  EAR  
MIDDLE  

EAR  INNER  EAR  

11. 

12. 

1. 

13. 

2. 

3. 14. 

4. 
10. 15. 

5. 6. 8.
16. 

7.

9. 

1. 9.

2. 10.

3. 11.

4. 12.

5. 13.

6. 14.

7. 15.

8. 16.
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D. Read the definitions of terms below. Each describes a part or 
function of the nervous system and sensory organs. You may refer to 
the previous text to fill in the appropriate word or phrase.

Definition Answer

1. The two components of the central nervous system.

2. Twelve pairs of cranial nerves, 31 pairs of spinal nerves and 
the auto- nomic system make up this part of the nervous system.

3. The largest portion of the brain, divided into two hemispheres 
and 4 lobes.

4. Group of cells in the cerebrum whose main function is to control 
the release of pituitary hormones. It is connected to the pituitary 
gland by nerve fibres and blood vessels.

5. Covers the brain and spinal cord and has three layers.

6. The space between the dura mater and arachnoid mater.

7. The space between the arachnoid mater and the pia mater.

8. The watery fluid which surrounds the brain and spinal cord, 
providing a protective cushion.

9. Sympathetic and parasympathetic are components of this part 
of the nervous system.

10. Part of the autonomic system which prepares the body for 
“fight and flight”.

11. The firm, fibrous membrane forming the outermost layer of 
the eye (white of the eye).

12. The innermost light sensitive layer of the eye where receptors 
(rods and cones) are located.
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Definition Answer

13. Nerve which transmits signals picked up by the retina to the brain 
where they are interpreted.

14. The segment of the interior of the eyeball which is further 
divided into two chambers.

15. A transparent jelly-like substance which fills the posterior 
segment of the eyeball.

16. A biconvex elastic body which alters its shape to focus light 
on the retina.

17. Part of the external ear. A tube along which sound waves are 
transmitted, and cells produce wax.

18. Three very small bones making up the ossicular chain, located 
in the middle ear.

19. Located in the inner ear. Groups of cells in the cochlea that 
are the true organs of hearing.

20. Closely associated with the cochlea, but has no connection 
with hearing. These canals contribute to maintenance of balance.
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E. Use a medical dictionary to look up the meaning of these terms 
which are commonly used in describing conditions related to the 
nervous system and sensory organs.

accommodation

Alzheimer’s disease

anaesthesia

analgesia

anencephalia

aphasia

astigmatism

ataxia

aura

burr hole

cataract

cerebral palsy

cerebrovascular accident

coma

concussion

cones

conjunctivitis

convulsion

dacryocystorhinostomy

dyskinesia

ectropion

encephalitis

entropion
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epilepsy

glaucoma

glue ear

hemiparesis

hemiplegia

Huntington’s chorea

hydrocephalus

hypermetropia

ischaemia

keratitis

Ménière’s syndrome

meningitis

meningocele

multiple sclerosis

myasthenia gravis

myelitis

myopia

neurologist

nystagmus

ophthalmologist

otitis media

otosclerosis

papilloedema

Parkinson’s disease
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poliomyelitis

presbycusis

presbyopia

rods

stapedectomy

shingles

spina bifida

strabismus

subdural haematoma

syncope

tic

tinnitus

tympanoplasty

vertigo
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Respiratory System
General description

Respiration is the process of taking oxygen from the air and 
transporting it to individual body cells, and the subsequent 
transportation of carbon dioxide from the cells back into the air. The 
respiratory system provides the route by which oxygen enters the body 
and by which carbon dioxide is excreted. This system also plays a role in 
regulating body temperature.

The major structures of the respiratory system are the nose, pharynx, 
larynx, trachea, bronchi and lungs. Breathing is accomplished by the 
diaphragm and the muscles of the chest wall.

Trachea and bronchi  The trachea is a semi-rigid tube about 115 mm long and 12 mm in 
diameter. Rings of cartilage embedded in fibrous, elastic and smooth 
muscle tissue make up the exterior surface, and it is lined with mucous 
membrane which has a special ability to trap dust particles and move 
them upward toward the pharynx. Near its lower end the trachea 
divides into the right and left bronchi, which conduct inspired air into 
the right and left lungs. Numerous branches stem from both main 
bronchi so that air reaches all segments of the lungs. The smallest 
branch of the bronchial tree is known as a bronchiole.

Lungs The right lung has three lobes (sections) and the left lung has two. 
Each lung is connected to the heart by arteries and veins. Lungs are 
composed of bronchial tubes, tiny air sacs called alveoli, blood and 
lymph vessels, and nerves supported by connective, elastic and muscle 
tissue. Each lung is enclosed within a two-layered membranous sac, the 
pleura. The outer layer (parietal pleura) adheres closely to the chest 
wall and diaphragm whilst the inner (visceral pleura) clings closely to 
the lungs.
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Pleural cavity Each lung is surrounded by a pleural cavity. The pleural cavity is the 
space between the pleural lining of the lungs and the chest wall.

Mechanism In the process of inhaling, the lungs are expanded. Air is brought into  
of respiration   the nose and conducted through the passageway previously outlined. 

The blood in the body continuously passes through the small vessels 
(capillaries) in the lungs. As it does so, blood passes the thin, semi-
permeable membrane which separates the tiny vessels from the air sacs 
(alveoli). The vital ex- change of gases takes place by diffusion through 
this membrane. Venous blood gives up much of the carbon dioxide 
(CO2) it has picked up from tissue cells in exchange for oxygen (O2) 
present in the air sacs.

After the blood has been oxygenated it is returned to the heart for 
distribution to body cells.

In effect, there is a two way exchange of two gases in two locations.

1. Across tissue cell membranes all over the body

2. Across air sac membranes in the lungs.

Carbon dioxide, a by-product of metabolism, is formed in tissue cells. 
CO2 crosses the cell membrane and enters the bloodstream as the blood 
gives up its oxygen supply to the cells. Carbon dioxide is carried by the 
bloodstream back to the lungs where it crosses the membrane of the 
air sac in exchange for oxygen, and the cycle begins again.

In the process of exhaling, the lungs are compressed, carbon dioxide is 
forced out of the air sacs and upward through the bronchi, trachea and 
out of the nose or mouth. About one pint of water is lost daily in the 
process of breathing. Consequently, the respiratory system plays a role 
in body temperature regulation and control of the water content of 
the body.

Control of respiration The mechanism of breathing (respiration) is interrelated with other 
body systems. Two brain stem divisions, the medulla oblongata and 
the pons varolii share control of respiration. Nerve impulses from 
these divisions pass via the spinal cord and nerves to the muscles of 
the diaphragm, abdomen and rib cage. The rate, rhythm, and depth of 
breathing are controlled by nerve impulses to meet the varying needs 
of man whether he is running or resting. The central nervous system 
is vital to proper functioning of the respiratory system, as without its 
stimuli, man would not breathe.
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Respiratory System

Alveoli and Alveolar Ducts
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Glossary of Terms—Respiratory System

Alveoli (al-ve-o’li) Very small air sacs in the lungs through which oxygen and 
carbon dioxide are exchanged.

Blood Fluid which circulates throughout the body carrying nutrients to cells 
and removing wastes from cells. Arterial blood (with the exception of 
the pulmonary artery) contains a heavy concentration of oxygen while 
venous blood (with the exception of the pulmonary vein) contains 
carbon dioxide in large amounts.

Bronchial tubes; (brong’ke-al; brong’ki) Main branch passageways extending from the  
bronchi  distal trachea.

Carbon dioxide (CO2) Odourless, colourless gas produced in tissue cells as a by- product 
of metabolism. CO2 is excreted by the lungs.

Diaphragm (di’ah-fram) The musculomembranous “partition” between the chest 
cavity and abdominal cavity which acts as a bellows in breathing.

Diffusion (di-fu’zhun) The intermixing of molecules of a liquid or gas so that they 
are equally concentrated.

Exhale (eks-hale’) To expel CO2 from the lungs by breathing.

Larynx (lar’inks) The organ of voice.

Lobe A section of an organ separated from neighbouring parts by fissures.

Lung Major organ of respiration; consists of spongy, porous, elastic tissue.

Medulla oblongata (me-dul’lah ob-lon-ga’ta) An area of the brain which shares concern for 
respiratory function with the pons varolii.

Mucous membrane (mu’kus) Thin layer of smooth tissue which lines many cavities and has 
special ability to secrete a slimy fluid called mucous.

Nasopharynx (na-zo-far’inks) Upper part of the back of the throat where the nasal 
cavity opens into the pharynx.

Olfactory receptors (ol-fak’to-re) Nerves in the upper part of the nasal cavity concerned 
with the sense of smell.

Oxygen (ok’si-jen) Colourless, odourless gas essential to the life of human tissue 
cells.

Pharynx (far’inks) Area in the back of the mouth which serves as passageway for 
air from nasal cavity to larynx and for food from mouth to oesphagus

Pleura (ploor’ah) Membranous sac which encloses the lungs and lines the chest 
cavity. Parietal pleura lines the chest cavity and visceral pleura adheres 
closely to the lungs.

Pons varolii (ponz) An area of the brain which shares concern for respiratory 
function with the medulla oblongata.
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Respiratory system (re-spi’rah-to-re) The organs and structures which provide the route by 
which oxygen gains entry to the body and the route by which carbon 
diox- ide is excreted.

Trachea (tra’ke-ah) Passageway for air between larynx and bronchi.

Vocal cords (vo’kal cords) Folds of mucous membrane which function to produce 
voice.
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Exercises on the Respiratory System

A. Write in the table below the medical terms for the numbered items 
in the diagram. Then check your answers against the fully labelled 
diagram in this section.

1. 9.

2. 10.

3. 11.

4. 12.

5. 13.

6. 14.

7. 15.

8. 16.
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B. Read the definition of terms below. Each describes an organ, part or 
function of the respiratory system. You may refer to the preceding text 
to assign the appropriate word or phrase.

Definition Answer

1. The gas which is drawn into the lungs where it is taken up 
by the blood.

2. The gas which passes from the blood into the lungs to be 
excreted.

3. The process of taking oxygen from the air and transporting 
it to individual body cells, and the subsequent transportation of 
carbon dioxide from the cells back into the air.

4. A semi-rigid tube about 115 mm long, lined with mucous 
membrane which has the ability to move particles upward.

5. Three of the major structures of the respiratory system.

6. The smallest branch of the bronchial tree.

7. The air sacs where the gas exchange takes place.

8. The number of lobes in the right lung.

9. The number of lobes in the left lung.

10. Encloses each lung within its two layered membranous sacs.

11. A musculomembranous wall which separates the chest cavity 
from the abdominal cavity, and acts as a bellows in breathing.
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C. Use a medical dictionary to look up the following terms which are 
commonly found in case notes of individuals with respiratory disease.

adenoid

anoxia

anthracosis

aphonia

asbestosis

asthma

atelectasis

auscultation

bronchiectasis

bronchitis

bronchoscopy

Cheyne Stokes respiration

coryza

dyspnoea

emphysema

epistaxis

expiration

haemoptysis

haemothorax

hyperpnoea

hypoxia

influenza

laryngitis
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laryngospasm

orthopnoea

percussion

pertussis

pleural effusion

pleurisy

pneumoconiosis

pneumonia

pneumonitis

pneumothorax

pulmonary embolism

rale

rhinitis

rhinoplasty

sinusitis

sputum

stridor

submucous resection

tonsil

tracheostomy

tracheotomy
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Digestive System
General description

The primary function of the digestive system is to prepare food that 
is eaten so that it may be transported and used by body cells. The 
digestive system consists of the alimentary canal, associated organs and 
digestive processes. The alimentary canal is a long tube extending from 
mouth to anus through which food passes.

When food is ingested, the digestive system breaks it down into 
nutrients that can be used by the body. In the mouth, food is chewed 
and swallowed, then it is propelled downward to the stomach. 
Here, gastric fluids begin to change the nature of food from solid 
to semiliquid. Most digestion and absorption occurs in the small 
intestine through capillaries and lymph vessels in the intestinal lining. 
Undigested food is moved through the digestive tract and eliminated 
from the body through the anus.

The digestive system is also referred to as the gastrointestinal tract.

Upper digestive system

Upper digestive tract The following section covers the alimentary canal and associated 
organs from the mouth to the small intestine.

Mouth Food taken into the mouth is broken up by chewing. The teeth and 
tongue start the physical digestive process, breaking down food 
particles to a smaller size and smoother consistency. Salivary glands 
supply digestive enzymes and moisture to start the chemical digestive 
process and to aid mastication and swallowing.

Pharynx Food passes through the pharynx on the way from the mouth to 
the oesophagus. The pharynx lies behind the nose and larynx and is 
common to both the digestive and respiratory systems. It is involved in 
respiration as air passes through it from the nose to the larynx. A small 
“lid”, the epiglottis, closes the trachea during the act of swallowing to 
prevent food from reaching the lungs.
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Oesophagus The oesophagus connects the pharynx with the stomach. Food is moved 
down the oesophagus by peristalsis (waves of contraction).

Stomach The stomach is an enlarged portion of the alimentary canal between 
the oesophagus and duodenum. It enlarges when a meal is eaten 
and acts as a reservoir for the food while digestive enzymes and 
hydrochloric acid act on it. At frequent intervals, the stomach releases 
small amounts of this semiliquid (chyme) into the small intestine.

Pylorus The stomach joins the duodenum at the pylorus. The pyloric sphincter 
prevents food passing from the small intestine back into the stomach.

Small intestine The small intestine comprises three continuous parts; the duodenum, 
jejunum and the ileum. It is about 7 metres long. The small intestine 
continues the digestive process that started higher up the alimentary 
canal. Digestive juices and bile are emptied into the duodenum from 
the pancreas and gall bladder at the sphincter of Oddi, whilst glands 
in the intestinal mucosa add other juices. Nutrients are absorbed into 
the bloodstream and lymphatic system through capillaries and lymph 
vessels.

Sphincter of Oddi Controls the flow of fluids from the ampulla of Vater into the 
duodenum.

Bile ducts The cystic and hepatic ducts and the common bile duct, passes bile 
from the liver to the gall bladder and the duodenum.

Cystic duct The cystic duct links the gall bladder to the hepatic duct to form the 
common bile duct.

Hepatic ducts The hepatic duct leads from the liver to the common bile duct.

Gall bladder The gall bladder is a reservoir for bile from the liver. Here, mucus is 
added and water removed to form concentrated bile.

Liver The liver is the largest gland in the body and has many functions 
connected with digestion. It stores certain vitamins and iron, and is the 
main heat producing organ of the body.

Pancreas The pancreas is a gland that secretes pancreatic juice into the 
duodenum through the pancreatic duct as part of the digestive process. 
It also has an endocrine function.

Islets of Langerhans  There are irregularly distributed clusters of cells in the pancreas called 
the Islets of Langerhans that are not a part of the digestive system, but 
of the endocrine system. (See section on Endocrine System).

Ileum The ileum is the last part of the small intestine leading to the large 
intestine. It is about 3 metres long.
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Upper Digestive System
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Mouth

 

Pancreas
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Lower digestive system

The following section covers the alimentary canal and associated 
organs from the large intestine to the anus.

Large intestine The large intestine is short (approximately 1½ metres), but larger in 
circumference than the small intestine. It is a continuation of the small 
bowel, terminating at the rectum. The large intestine absorbs water 
and some chemicals from the digested food, creating faeces.

Colon The colon is continuous but has clearly identifiable parts. These are 
referred to as the caecum, the ascending colon, transverse colon, 
descending colon and sigmoid colon

Caecum The first portion of the large intestine is called the caecum.

Appendix Leading from the caecum is the appendix.

Rectum Leading from the sigmoid colon to the anal canal is the rectum.

Anal canal The last part of the alimentary canal from the rectum to the exterior is 
the anal canal.

Anal sphincter The anal sphincter is a circular muscle that controls the opening of the 
anus.

Anus The anus is the opening of the alimentary canal to the exterior at the 
end of the anal canal.
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Lower Digestive System
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Glossary of Terms—Digestive System

Accessory organs (ak-ses’o-re) Structures which aid in the digestive process – tongue, 
teeth, salivary glands, pancreas, liver and gall bladder.

Alimentary canal (al-e-men’tar-e) The continuous tract from mouth to anus through 
which food moves during the process of digestion.

Anus (a’nus) Terminal portion of the intestinal tract, about 25 to 35 mm 
long.

Appendix (ah-pen’diks) Blind, worm-like pouch found at the caecum. Has no 
known role in digestion.

Bile Fluid secreted by the liver, stored in the gall bladder, and emptied into 
the small intestine where it assists in absorption of fats.

Bowel Term covering the large and small intestines.

Caecum (se’kum) First portion of the large intestine. The ileum joins the caecum 
at a right angle, and the appendix is attached to the caecum.

Chyme Semiliquid material resulting from action of digestive juices on food in 
the stomach.

Colon (ko’lon) Second portion of the large intestine which is subdivided into 
four sections; ascending colon, transverse colon, descending colon and 
sigmoid colon.

Convoluted (kon’vo-lut-ed) Tortuously structured with multiple folds.

Digestion (di-jest’yun) Process by which ingested food is converted for absorption 
and use as nutrients for body cells.

Digestive system (di-jest’iv) The group of structures concerned with the process of 
digestion (alimentary canal and accessory organs).

Duodenum (du-o-de’num) First portion of small intestine, about 250 mm long, 
extending from the stomach to the jejunum.

Elimination (e-lim-i-na’shun) Removal of waste materials from the body.

Epiglottis (ep-i-glot’is) “Lid” which covers and closes the larynx during swallowing 
to prevent entry of food into lungs.

Gall bladder (gawl’blad-der) Small sac in which bile made by the liver is stored until 
needed in the duodenum for fat digestion.

Gastric (gas’trik) Pertaining to the stomach.
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Gastric fluid Digestive juices produced by glands in the stomach wall to convert solid 
food to a semiliquid state.

Gastrointestinal (gas-tro-in-tes-ti’nal) Pertaining to the stomach and intestines.

Ileum (il’e-um) The third portion of the small intestine which joins the caecum 
at a right angle.

Ingestion (in-jes’chun) Act of taking food into the body via the mouth.

Intestine, large (in-tes’tin) Lower portion of the intestinal tract; extends from the 
caecum to the anus and is about 1.5 m long.

Intestine, small Upper portion of the intestinal tract; extends from the stomach to the 
caecum and is about 7 m long. Most of the process of digestion and 
absorption takes place in the small intestine.

Jejunum (je-joo’num) Second portion of the small intestine extending from the 
duode- num to the ileum.

Liver (liv’er) Large organ located in the upper right portion of the abdominal 
cavity. The liver produces bile for fat digestion and plays other 
important roles in digestion.

Lymphatic system Network which assists in distributing nutrients to cells and removing 
wastes.

Mastication (mas-ti-ka’shun) The act of chewing.

Nutrient (nut’tre-ent) A substance which provides nourishment to body cells.

Oesophagus (e-sof’ah-gus) Tube-like passageway which connects pharynx to 
stomach.

Orifice (or’i-fis) An opening.

Pancreas (pan’kre-as) A gland which is both endocrine and exocrine. Located 
behind the stomach, the pancreas produces secretions concerned with 
digestion.

Peritoneum A large protective membrane that surrounds many of the organs in the 
abdomen and pelvic regions.

Pharynx (far’inks) Cavity common to the digestive system and the respiratory 
system by which food passes from mouth to oesophagus.

Rectum (rek’tum) Portion of the intestinal tract which connects the sigmoid 
colon to the anus. The rectum is about 130 mm long.

Salivary glands (sal’i-ver-e) Oral glands which secrete saliva to start chemical digestion 
and to moisten food to facilitate swallowing.
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Exercises on the Digestive System

A. Write in the table below the medical terms for the numbered items 
in the diagram. Then check your answers against the fully labelled 
diagram in this section.

1. 
5.

Salivary glands  

6. 

2. 
7.

8.

9.

3. 10. 

4. 

1. 6.

2. 7.

3. 8.

4. 9.

5. 10.
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B. Write in the table below the medical terms for the numbered items 
in the diagram. Then check your answers against the fully labelled 
diagram in this section.

1. 9.

2. 10.

3. 11.

4. 12.

5. 13.

6. 14.

7. 15.

8. 16.
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C. Write in the table below the medical terms for the numbered items 
in the diagram. Then check your answers against the fully labelled 
diagram in this section.

7. 
9.

1. 

2. 8.

3.

10.

4.

5. 11. 
6. 

1. 7.

2. 8.

3. 9.

4. 10.

5. 11.

6.



95

Section 7 Digestive System  

D. Write the medical terms in the table below for the numbered items 
in the diagram. Then check your answers against the fully labelled 
diagram in this section.

 

 

1. 8.

2. 9.

3. 10.

4. 11.

5. 12.

6. 13.

7.
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E. Read the definitions of terms below. Each describes an organ, a part 
or function of the digestive system. You may refer to the previous text 
to fill in the appropriate word or phrase.

Definition Answer

1. More commonly known as the digestive system.

2. The whole digestive tract extending from the mouth to the anus.

3. Where the physical digestive process starts.

4. The three continuous parts comprising the small intestine.

5. Glands which supply digestive enzymes and moisture in the mouth.

6. A small “lid” which closes the trachea during the act of swallowing.

7. A tube connecting pharynx with the stomach.

8. Waves of contractions, which move the food down the oesophagus 
to the stomach.

9. A portion of the alimentary canal, where hydrochloric acid and 
digestive enzymes act on food.

10. Comprises three continuous parts and is about 7 metres long.

11. The sphincter which controls the flow of fluids from the ampulla 
of Vater into the duodenum.

12. A reservoir for bile, which adds mucus and removes water.

13. The largest gland in the body which has many functions connected 
with digestion.

14. A gland which secretes juice into the duodenum and also has an 
endocrine function.

15. A continuation of the small bowel which absorbs water and some 
chemicals from the digested food, creating faeces.
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F. Use a medical dictionary to look up the meaning of these terms 
which are commonly used in describing conditions related to the 
digestive system.

appendicitis

ascites

borborygmus

cholangiogram

cholangitis

cholecystectomy

cholecystitis

cholelithiasis

cirrhosis

cleft palate

colostomy

dental caries

diverticulosis

diverticulum

dysentery

dyspepsia

dysphagia

gallstone

gastritis

gastroenteritis

gastrostomy

gingivitis

haematemesis
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haemorrhoids

hemicolectomy

hepatitis

hiatus hernia

ileostomy

ileus

intussusception

irritable bowel syndrome

jaundice

malabsorption syndrome

melaena

pancreatitis

peritonitis

pyloric stenosis

pyloroplasty

reflux oesophagitis

sialolithiasis

steatorrhoea

strangulated hernia

tonsillectomy

ulcer

volvulus
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Urinary System
General description

The urinary system filters certain waste products from the blood stream 
by forming urine, and mechanically removes urine from the body. 
Organs of the system are: two kidneys, two ureters, a bladder and a 
urethra.

Kidneys The kidneys are large, bean shaped glands located behind the 
abdominal cavity (retroperitoneal). Thousands of small filters in the 
kidneys, called glomeruli, extract nitrogenous wastes, salts, water and 
toxins from the bloodstream and turn the wastes into urine. The chief 
nitrogenous constituent of urine and the final product of protein 
metabolism in the body is urea.

The formation of urine is a continuous process, with droplets constantly 
flowing out of the kidneys into the ureters. This function maintains the 
balance of fluids in the body, and disposes waste from it.

Ureters Two ureters convey urine from the kidneys to the bladder. The ureters 
are small tubes in diameter and approximately 30cm long.

Bladder The bladder is a reservoir for urine which is collected until there is a 
nerve stimulus to empty (urinate). The bladder is a hollow muscular 
organ with considerable capacity for distention.

Urethra The canal leading from the bladder through which we urinate 
(micturate) is called the urethra. In the male the urethra is about 20 cm 
long and courses through the prostate gland and penis. It also serves 
as the passageway for emission of spermatozoa. The female urethra is 
shorter (about 4 cm long) and it is embedded in the upper vaginal wall.

The external opening of the urethra is called the meatus.
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Urinary System
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Glossary of Terms—Urinary System

Bladder (blad’der) Hollow muscular organ which serves as the reservoir for 
urine.

Distention (dis-ten’shun) Enlargement.

Excretory (eks’kre-to-re) Pertaining to discharge of waste products from the 
body.

Meatus (me-a’tus) External opening of the urethra.

Micturition (mik-tu-rish’un) Act of urinating.

Nitrogenous wastes (ni-troj’e-nus) By-products of metabolism containing nitrogen.

Penis (pe’nis) Male organ of sexual intercourse through which the urethra 
passes.

Prostate (pros’tate) A gland in the male which surrounds the bladder neck and 
urethra. Prostatic fluid is secreted by the prostate.

Toxin (tok’sin) Any poisonous nitrogenous compound.

Upper vaginal wall (vaj-i’nal) Anterior surface of the vagina in the female.

Ureter (u-re’ter; u’re-ter) One of two small diameter tubes extending from the 
kidney to the bladder; conveys urine.

Urethra (u-re’thrah) Passageway for urine from the bladder to body exterior.

Urinary system (u’ri-ner-e) Organs concerned with the common function of ridding the 
body of certain types of wastes.

Urinate (u’ri-nate) To empty the urinary bladder.
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Exercises on the Urinary System

A. Write in the table below the medical terms for the numbered items 
in the diagram. Then check your answers against the fully labelled 
diagram in this section.

1. 8.

2. 9.

3. 10.

4. 11.

5. 12.

6. 13.

7.
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B. Read the definitions of the terms below. Each describes an organ, a 
part, or function of the urinary system. You may refer to the previous 
text to fill in appropriate word or phrase.

Definition Answer

1. Two bean-shaped organs which filter blood and produce urine.

2. The system which filters waste products from the body by 
forming urine.

3. The location of the kidneys.

4. This waste product continually flows out of the kidneys into the 
ureters.

5. A tube which extends down from each kidney and conveys urine 
from the kidney to the bladder.

6. A hollow muscular organ which acts as a reservoir for urine.

7. The canal leading from the bladder through which we urinate.

8. The external opening of the urethra.

9. Thousands of small filters in the kidney which extract nitrogenous 
waste.

10. The gland through which the urethra courses in the male.

11. The wall in which the short female urethra is embedded.

12. The balance of these in the body is maintained by kidney function.

13. The chief nitrogenous constituent of urine.

14. Urea is the final product when this is metabolised.
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C. Use a medical dictionary to look up the meaning of these terms 
which are commonly used in describing conditions related to the 
urinary system.

anuria

blood urea

catheter

cystitis

dysuria

enuresis

glomerulonephritis

glycosuria

haematuria hilum

hydronephrosis

ileal conduit

nephrectomy

nephritis

nephrosclerosis

nephrotic

syndrome

nocturia

polycystic kidney

polyuria

pyelonephritis

pyuria

renal colic



105

Section 8 Urinary System  

renal pelvis

retention of urine

uraemia

ureteritis

urethritis

uric acid

urinary retention

vesicoureteral reflux
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Endocrine System
General description

The endocrine system is one of the most complicated of the body 
systems. It consists of glands widely separated from each other with no 
direct anatomical links. Many of its functions are understood, but some 
remain to be explained. This section describes the endocrine glands and 
the profound influences they exert on the growth and development as 
well as the activities of the human body.

The word “endocrine” means secreting internally. Endocrine glands 
perform their functions by extracting substances (raw materials) from 
blood and tissue fluids, and creating new substances called hormones. 
Hormones are secreted into the blood and lymph circulation, to be 
transported to the specific organs and structures, upon which they 
exert influence and control. They are often referred to as chemical 
messengers. The major glands of the endocrine system include the 
pituitary, thyroid and parathyroids, adrenals, Islets of Langerhans, 
and the gonads.
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The pituitary Situated in the brain, The pituitary acts together with the 
hypothalamus, to regulate the activity of most of the other endocrine 
glands. The pituitary is also called the hypophyseal or “master” gland. 
Substances produced and secreted by the pituitary act directly and 
indirectly.

Direct functions:

• Regulation of growth, development and sexual maturation of 
the young.

• Regulation of water excretion and retention.
• Regulation of lactation in the new mother.

Indirect functions 
(By regulating all other endocrine glands)

• Regulation of assimilation and metabolism of foods by action on 
the thyroid.

• Regulation of body composition, adaptation, and resistance to 
stress by action on the adrenal gland.

• Regulation of sexual development, activity and reproduction by 
action on the gonads.

• Regulation of respiration, circulation, digestion, urinary 
excretion, and muscular activity by combined actions of many 
hormones.

The influence of the pituitary gland is indeed “masterful” in the 
normal growth, development and activities of man and often referred 
to as the conductor of the endocrine orchestra.

Thyroid gland Positioned in the front of the trachea, the thyroid gland produces 
and secretes substances important to the control and rate of certain 
metabolic processes, plus the normal growth and development of the 
young. It also helps to regulate blood calcium levels.

Iodine is stored in the thyroid gland and is necessary for the production 
of thyroid hormones.

Parathyroids There are four small glands, called the parathyroids, each about the 
size of a pea, situated in the lobes of the thyroid gland. Their primary 
functions include the maintenance of normal blood calcium levels and 
the regulation of phosphate metabolism.

Adrenal glands There are two glands, called the adrenals, situated at the top of 
the kidneys that secrete hormones which help regulate fluid and 
electrolyte balance of the body. Some hormones released, including 
adrenalin, though not essential to life, are important in helping the 
body to respond to danger, stress and competitive activities. The 
adrenal steroids, however, are essential to life.
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Islets of Langerhans The islets of Langerhans are cell groups (islet cells) distributed 
throughout the pancreas, which secrete the hormone, insulin, and 
other hormones, which control the glucose level in the blood. The body 
must have insulin to use sugars and starch properly.

Ovaries The ovaries release hormones in the female, essential to the normal 
cyclic changes of menstruation, and preparation of the uterine lining 
for pregnancy (see Section 10 on the Reproductive System).

Oestrogen Oestrogen is a female hormone which controls development of the 
female characteristics and female sex libido.

Progesterone The hormone, progesterone promotes gestation during the menstrual 
cycle.

Testes The male sex glands (testes) are located in the scrotum. They produce 
the steroid testosterone, which stimulates development of male 
characteristics: body hair, deepening voice, etc. The testes also produce 
spermatozoa.

Endocrine System
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Glossary of Terms—Endocrine System

Adrenal glands (ad-re’nal) Two small endocrine glands, one located above each kidney.

Calcium (kal’se-um) An element which occurs naturally in all body tissues and 
fluids such as bones, teeth and blood.

Diabetes mellitus (di-ah-be’tez) A condition in which cells of the pancreas, called Islets of 
Langerhans, fail to produce enough insulin for proper metabolism of 
sugars and starches.

Ductless gland A gland without excretory ducts or channels.

Electrolyte balance Distribution of acids, bases and salts in tissue cells, fluids and blood 
plasma which helps maintain normal pH and control the passage of 
water between cell membranes.

Endocrine (en’do-krin) Capable of secreting internally.

Endocrine gland An organ which secretes hormones directly into the circulatory systems 
to influence and regulate numerous body processes.

Endocrine system All the glands of internal secretion concerned with regulating and 
influencing organs and processes by the hormones they produce.

Exocrine (eks’o-krin) Capable of external secretion.

Gastric (gas’trik) Pertaining to the stomach.

Glucose (gloo’kos) One form of sugar; it is a product of starch metabolism in 
the body.

Gonads (gon’ads) Glands which produce sex hormones and germ cells necessary 
for reproduction.

Hormone (hor’mon) Chemical substance produced and secreted by an endocrine 
gland.

Hypophyseal gland (hi-po-fiz’e-al) The pituitary or “master” gland.

Insulin (in’su-lin) Substance produced by the pancreas. Insulin is vital to normal 
glucose metabolism.

Islets of Langerhans (lan’ger-hanz) Group of cells of the pancreas which secrete insulin.

Lymph system (limf) A drainage network which assists the blood circulatory system in 
returning tissue fluids to the bloodstream.

Menstruation (men-stroo-a’shun) Cyclic shedding of the uterine lining.
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Metabolism (me-tab’o-lizm) The physical and chemical processes by which ingested 
food and fluids are converted to energy or body tissues.

Mucosa (mu-ko’sah) Mucous membrane.

Ovarian follicles (o-va’re-an fol’li-kls) Blister like formations on the ovary which rupture 
when they ripen and release the egg cell of reproduction.

Ovum (o’vum) Egg cell.

Pancreas (pan’kre-as) A gland which is both endocrine and exocrine; located 
behind the stomach, the pancreas produces secretions concerned with 
digestion.

Parathyroid glands (par-ah-thi’roid) Two pairs of small endocrine glands usually attached 
to the back of the thyroid gland.

Phosphorus (fos’fo-rus) A nonmetallic element normally found in the body.

Pituitary gland (pi-tu’i-tar-e) The “master” gland of the body, so-called because of the 
many ways it controls and influences organs and body processes.

Puberty (pu’ber-te) Onset of sexual maturity; appearance of adult secondary sex 
characteristics.

Scrotum (skro’tum) Pouch which contains testes and accessory structures.

Testes (tes’tez) The two male gonads in the scrotum which produce sex cells 
called spermatozoa.

Thyroid gland (thi’roid) An endocrine gland located in the anterior neck at the 
trachea. Secretions of the thyroid gland are important in certain 
metabolic processes.

Uterus (u’ter-us) The womb. A muscular organ in which the fertilized ovum is 
implanted and develops.

Viscera (vis’er-ah) Internal organs within the chest, abdominal and pelvic 
cavities.
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Exercises on the Endocrine System

A. Write in the table below the medical terms for the numbered items 
in the diagram. Then check your answers against the fully labelled 
diagram in this section.

1. 6.

2. 7.

3. 8.

4. 9.

5. 10.
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B. Read the definitions of terms below. Each describes an organ, part 
or function of the endocrine system. You may refer to the preceding 
text to assign the appropriate word or phrase.

Definition Answer

1. The system consists of glands widely separated from each other, 
with no direct anatomical links.

2. The substances which endocrine glands create and secrete directly 
into the blood and lymph circulation.

3. Endocrine gland situated in front of the trachea, which is 
responsible for the control and rate of certain metabolic processes.

4. The element stored in the thyroid gland necessary for the 
production of thyroid hormones.

5. Four small glands situated in the lobes of the thyroid gland, 
whose primary function is to maintain normal blood calcium level.

6. Two glands, each located on top of a kidney.

7. One of the hormones released from the adrenal glands which 
helps the body to respond to danger.

8. Secreted by the adrenal glands these hormones are essential 
to life.

9. Special groups of cells in the pancreas which secrete hormones.

10. A hormone secreted by the Islets of Langerhans.

11. A gland in the brain which regulates the activity of most other 
endocrine glands.

12. Two small glands in females which produce hormones 
responsible for the development of female sex characteristics, 
and normal cyclic changes of menstruation.

13. Two hormones produced by the ovaries.

14. Male sex glands situated in the scrotum.

15. Produced in the testes, this steroid stimulates development 
of male characteristics.
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C. Use a medical dictionary to look up the meaning of these terms 
which are commonly used in describing conditions related to the 
endocrine system.

acromegaly

Addison’s disease

aldosterone

alkalosis

cortisone

Cushing’s disease

diabetes insipidus

diabetes mellitus

electrolyte

exophthalmus

follicle stimulating hormone

goitre

glucagon

glucose

glycogen

homeostasis

hyperkinesia

hyperthyroidism

hypophysis

hypothyroidism

insulin

iodine

ketosis
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myxoedema

oestrogens

oxytocin

phenylketonuria

polydipsia

polyuria

progesterone

steroids
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Male and Female 
Reproductive Systems
General description

Although the organs of the reproductive systems in the male and in the 
female are very different, their primary functions are identical, i.e. the 
continuation of human life through procreation.

In addition, organs of both male and female reproductive systems 
secrete hormones which influence growth and development and sexual 
characteristics.
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Structures and Functions in the Male

General description The primary functions of the male organs of reproduction are 
procreation, to make spermatozoa and inject them into the female, 
and hormone secretion. The internal organs include two testes, two 
epididymides, two seminal ducts and vesicles, two ejaculatory ducts, 
two spermatic cords, the urethra, the prostate and other glands. The 
scrotum and penis are external reproductive organs.

Penis The penis is used to eject semen and spermatozoa during sexual 
intercourse. It also passes urine during excretion.

Prepuce (foreskin) A fold of skin covering the end of the penis is called the prepuce.

Scrotum The scrotum is a pouch suspended in front of the upper part of the 
thighs. It is divided into two compartments each containing one testis 
and one epididymis. A spermatic cord leads from each compartment 
and suspends the testis.

Testes The two glandular organs suspended one on each side of the scrotum 
by a spermatic cord are the testes. The testes produce the male cell, 
spermatozoa, and the hormone testosterone which influences growth 
and development in the male.

Spermatic cord There are two spermatic cords, one connected to each testis, consisting 
of cord to a testicular artery, a testicular venous plexus, lymph vessels, a 
deferent duct and nerves.

Epididymis The epididymis, a long looping tube leading from the top of the testis 
to the deferent duct is the organ through which spermatozoa pass. It 
lies along the upper portion of the testis.

Deferent duct The deferent duct or vas deferens is part of the spermatic cord. It runs  
(vas deferens)  from the testis to the seminal vesicle. Spermatozoa pass up the 

deferent duct from the testis, where they are created.

Ejaculatory duct A short duct from the seminal vesical joins the deferent duct to form 
the ejaculatory duct. This duct discharges seminal fluid containing 
sperm into the urethra.

Seminal vesicles There are two pouch like ducts; the seminal vesicles, which store semen 
and join the deferent ducts to form the ejaculatory ducts. Secretions 
which aid sperm motility are added to the semen by the seminal 
vesicles and the prostate gland.

Prostate gland The prostate gland also contributes to the seminal fluid, but its 
function is not completely understood. It surrounds the neck of the 
bladder and head of the urethra.
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Reproductive System – Male
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Structures and Functions in the Female

General description The reproductive system of the female produces ova (eggs) which, if 
fertilised by a spermatozoon from a male, grow into a fetus (foetus) 
in the uterus, until it is born. An important function of some of the 
reproductive organs is the secretion of hormones which help stimulate 
body development and female sexual characteristics, regulate the 
menstrual cycle, and make pregnancy possible.

Uterus The uterus is a hollow muscular organ in the pelvic cavity; it is also 
known as the womb. After puberty the uterus goes through a regular 
cycle of changes known as the menstrual cycle. Hormones stimulate 
a thickening of the lining (endometrium) and an increase in blood 
supply. The womb is prepared in this manner to receive and implant 
the fertilized ovum.

Menstrual cycle The cycle is an integral part of the reproductive mechanism. As 
described above, the uterus is prepared for pregnancy each month, 
if the ovum is not fertilised within about 48 hours after its release, 
hormonal stimuli are withdrawn resulting in the disintegration of the 
endometrium. As the womb lining separates from the wall to which 
it is attached, some bleeding occurs. This is called menstruation or the 
menstrual period.

Ovaries After puberty, under cyclic hormonal influence, one of the two ovaries 
is stimulated to release an egg (ovum) about once a month. This is 
called ovulation.

Ovaries release oestrogen which controls development of the female 
characteristics. They also release progesterone which promotes 
gestation during the menstrual cycle.

Cervix The neck of the uterus at the point where it joins the vagina is known 
as the cervix.

Fallopian tubes The fallopian (uterine) tubes link the ovaries with the uterus. They 
convey the ovum from the ovary to the uterus. The ovum may be met 
and penetrated by a sperm in this tubal passageway. The fertilised 
ovum normally then continues its journey through the tube and enters 
the womb.

Vagina The vagina is a canal leading from the uterus to the exterior of the 
body.

Vulva External female genitalia are the labia majora and minora, clitoris, 
vestibule, hymen and several glands. Collectively, the external organs 
are referred to as the vulva.
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Reproductive System – Female

Breasts The breasts develop in females at puberty. After a baby has been born 
the production of milk is stimulated by the pituitary gland.

Nipple The nipple is the conical protuberance in each breast from which 
the lactiferous ducts discharge. They contain erectile tissue and are 
surrounded by a pigmented area called the areola.

Breast
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Pregnancy and Childbirth

General Description Pregnancy begins when an ovum in the female is fertilised by a 
spermatozoon from the male. The embryo starts to form in the uterus 
and grows on to become a fetus.

The average length of a pregnancy is 273 days, commonly lasting 
between 259 and 293 days. The birth of a child begins with labour, and 
normally the baby is delivered head first, through the vagina.

Embryo The term used for a developing fetus during the first two months of 
pregnancy is an embryo.

Fetus The fetus is the unborn offspring in the post embryonic period i.e. after 
major structures have been outlined — from seven or eight weeks after 
fertilisation, until birth.

Placenta (afterbirth) During pregnancy the placenta develops in the womb. It is connected 
to the fetus by the umbilical cord. The placenta transfers nourishment 
and oxygen from the mother to the baby’s bloodstream and waste 
products from the baby to the mother. The bloodstream of the fetus 
and the mother are kept separate by a membrane. After delivery of the 
fetus the placenta is expelled.

Umbilical cord The embryo/fetus is connected to the placenta by the umbilical cord. 
This flexible structure provides passage to the two umbilical arteries 
and umbilical vein which circulates the bloodstream between fetus and 
placenta. In the newborn the cord measures about 50cm in length.

Amniotic cavity The amniotic cavity is a membranous sac in which the embryo develops. 
Filled with amniotic fluid, it provides a protected environment for the 
developing baby.

Amniotic fluid Protective liquid, amniotic fluid surrounds the fetus in the amniotic 
cavity.

Childbirth The time at which a child is born is referred to as childbirth.

Puerperium The period of 42 days following the birth of the fetus is the 
puerperium.
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Pregnancy and Childbirth
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Glossary of Terms—Reproductive System

Cervical os (ser’vi-kl os) Opening in the cervix (lower end) of the uterus.

Clitoris (kli’to-ris) Erectile organ of sexual stimulation in the female.

Ejaculatory duct (e-jak-u-la’to-re) Passage from which semen is discharged into the 
male urethra.

Endometrium (en-do-me’tre-um) Lining of the uterus.

Epididymis (ep-i-did’i-mis) (pl. - mides) Small but lengthy convoluted tube which 
begins at its attachment to the testis and ends in the vas deferens.

Fallopian tube (fal-lo’pe-an) Tubal passageway in which the egg travels from the ovary 
to the uterus.

Fertilization (fer-ti-li-sa’shun) Union of ovum and spermatozoon.

Genitals; genitalia (jen’i-tals, jen-i-ta’le-ah) Organs of reproduction.

Hormones (hor’mons) Complex chemical substances which profoundly affect 
organ and body growth, development and activities. The ovaries and 
testes produce hormones.

Hymen (hi’men) Membranous tissue fold which partially covers the external 
opening of the vagina.

Labia majora (la’be-a ma-jo’ra) Two outer borders of raised, fleshy tissue extending 
from the mons pubis down past the vaginal opening.

Labia minora (la’be-a mi-no’ra) Two inner borders of tissue between the labia majora 
and the vaginal opening.

Mammary glands (mam’er-e) Breasts.

Menstrual cycle (men’stroo-al) Rhythmic hormonal activity which prepares the female 
reproductive organs for fertilisation of the ovum. If fertilisation does 
not occur, hormones are withdrawn causing the endometrium to be 
shed.

Menstruation (men-stroo-a’shun) Normal uterine bleeding which usually occurs 
monthly as the endometrium is shed by the non-pregnant female.

Mons pubis (monz pu’bis) Rounded hairy mound of tissue covering the pubic bone.

Ovary (o’vah-re) One of the two female glands which produce the ovum for 
reproduction.

Ovulation (ov-u-la’shun) Discharge of the egg from the ovary.
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Ovum (o’vum) Female egg cell of reproduction.

Penis (pe’nis) Male organ of sexual union.

Perineum (per-i-ne’um) Space between the vagina and rectum or between 
scrotum and rectum.

Pregnancy (preg’nan-ce) Condition in which the fertilised egg normally is 
implanted in the uterine lining, grows and develops for about nine 
months until the infant is capable of living in the outside environment.

Procreation (pro-kre-a’shun) Entire process of creating new life.

Prostate (pros’tate) Gland in the male which surrounds the bladder neck and 
contributes secretions to seminal fluid.

Puberty (pu’ber-te) Time of appearance of adult secondary sex characteristics 
(breast and body development, ovulation and menstruation in the female; 
voice change, hair distribution, and functional spermatozoa in the male).

Pubic (pu’bik) Pertaining to the bone beneath the mons pubis.

Reproduction (re-pro-duk’shun) Process of creating new life by fusion of male 
spermatozoon with female ovum.

Scrotum (skro’tum) Two compartment pouch of tissue located externally on the 
male body; contains the testes.

Semen (se’men) Thick white fluid which contains sperm and other secretions; 
discharged by the male during sexual intercourse.

Seminal duct (sem’i-nal) Two channels which convey semen.

Seminal vesicle (ves’i-kl) Two small pouches attached to the bladder which join with 
the seminal ducts to form the ejaculatory ducts.

Sperm; spermatozoon (sper-mah-to-zo’on) (pl. -zoa) Male germ cell.

Spermatic cord (sper-ma’tik) Tubal passageway by which the testis is suspended in the 
scrotum.

Sperm motility Ability of male germ cells to move about.

Testes (tes’tes) (sing. -is) The two glands situated in the male scrotum which 
produce sperm.

Uterus (u’ter-us) Hollow muscular organ in the female which houses and 
nourishes the fertilized ovum until it becomes a viable infant; also 
called the womb.

Vagina (vah-ji’nah) Passageway for infant birth and reception of the male 
penis during the sexual act.

Vas deferens (vas def’er-ens) The excretory duct of the testis; also called ductus 
deferens.

Vestibule (ves’ti-bul) Entrance to the vagina.

Viable (vi’ah-bl) Capable of living in the environment outside the mother’s 
body.

Vulva (vul’vah) External genitalia of the female.
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Exercises on the Male and Female 
Reproductive Systems

A. Write in the table below the medical terms for the numbered items 
in the diagram. Then check your answers against the fully labelled 
diagram in this section.

1. 8.

2. 9.

3. 10.

4. 11.

5. 12.

6. 13.

7.
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B. Write in the table below the medical terms for the numbered items 
in the diagram. Then check your answers against the fully labelled 
diagram in this section.

1. 6.

2. 7.

3. 8.

4. 9.

5. 10.
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C. Write in the table below the medical terms for the numbered items 
in the diagram. Then check your answers against the fully labelled 
diagram in this section.

1. 5.

2. 6.

3. 7.

4. 8.
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D. Read the definitions of terms below. Each describes an organ, a 
part, or function of the reproductive system. You may refer to the 
previous text to fill in the appropriate word or phrase.

Definition Answer

1. The pouch suspended in front of the upper thighs of the male 
body which encases the testes.

2. The male cell of reproduction produced in the testes.

3. The male hormone produced in the testes.

4. Pouch-like ducts in which semen is stored.

5. The gland which surrounds the neck of the bladder and 
contributes to the seminal fluid.

6. A fold of skin covering the end of the penis.

7. A short duct from the seminal vesical which joins the 
deferent duct.

8. The egg which is produced in the ovaries of a female about 
once a month.

9. The tubes which convey the ovum to the uterus.

10. A hollow muscular organ in the pelvic cavity, which goes 
through a regular cycle of changes after puberty.

11. Two female hormones which are secreted by the ovaries.

12. The canal leading from the uterus to the exterior of the body.

13. The collective term given to the external female genitalia.

14. The gland which stimulates the production of milk after a 
baby is born.

15. The pigmented area surrounding the conical protuberance 
in each breast.
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E. Use a medical dictionary to look up the meaning of these terms
which are commonly used in describing conditions related to the
reproductive system.

Relating to male reproduction:

anorchism

balanitis

circumcision

cryptorchism

epididymitis

hydrocele

orchidectomy

orchitis

phimosis

prostate

varicocele

vasectomy

Relating to female reproduction 
and pregnancy:

abortion

amenorrhoea

amniocentesis

Bartholin’s glands

choriocarcinoma

dysmenorrhoea

dystocia

eclampsia

ectopic pregnancy
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endocervicis

endometriosis

endometritis

fibroids

gravid

hydrosalpinx

hysterectomy

incomplete abortion

labour (3 stages)

leucorrhoea

mastectomy

mastitis

menopause

menorrhagia

menses

metrorrhagia

missed abortion

multipara

oligomenorrhoea

oophoritis

Papanicolaou test

parturient

placenta praevia

primipara puerperium

salpingitis

salpingoophorectomy

vaginitis
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Answers to Exercises
Section 1 –  Introduction to Medical 

Terminology

Prefix Vowel Root Vowel Suffix

1. gastr- -osis

2. nephr- o -scopy

3. hypo- gastr- -ic

4. cardi- o -gra,

Section 2 – Musculoskeletal System

1. Musculoskeletal system
2. A joint
3. Long bone
4. Periosteum
5. Red marrow
6. Synovial
7. Mandible (lower jaw)
8. Cartilage
9. Ribs
10. The femur
11. The capsule
12. Origin
13. Insertion
14. Tendon
15. Alimentary canal
16. Voluntary or skeletal muscles
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Section 3 – Skin and Subcutaneous System

1. Integumentary
2. Maintaining normal body temperature
3. The epidermis
4. The dermis
5. Nails
6. Hair
7. Hair follicles
8. Sebaceous gland
9. Sweat gland
10. Cold, heat, pain, touch and pressure
11. Subcutaneous
12. Blood vessels and lymph vessels
13. Goose pimples
14. Eyelids and soles of feet

Section 4 – Blood and the Circulatory System

1. Blood
2. Plasma
3. Erythrocytes
4. Leucocytes
5. Platelets (thrombocytes)
6. Arteries
7. Pulmonary artery
8. Coronary arteries
9. Veins
10. Pulmonary veins
11. The pulmonary, systemic and portal
12. Pulmonary circulation
13. Systemic circulation
14. Portal circulation
15. Pericardium
16. Endocardium
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Section 5 –  Nervous System and Sensory 
Organs

1. Brain and spinal cord
2. Peripheral nervous system
3. Cerebrum
4. Hypothalamus
5. Meninges
6. Subdural (space)
7. Subarachnoid (space)
8. Cerebrospinal fluid (CSF)
9. Autonomic
10. Sympathetic nervous system
11. Sclera
12. Retina
13. Optic nerve
14. Anterior segment or section
15. Vitreous humour (vitreous body)
16. Lens
17. External auditory canal
18. Malleus, incus and stapes
19. Organ of Corti
20. Semi-circular canals

Section 6 – Respiratory System

1. Oxygen
2. Carbon dioxide
3. Respiration
4. Trachea
5. Nose, pharynx, larynx, trachea, bronchi, and lungs
6. Bronchiole
7. Alveoli
8. Three
9. Two
10. The pleura
11. Diaphragm
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Section 7 – Digestive System

1. Gastrointestinal or alimentary
2. Alimentary canal (or tract)
3. Mouth
4. The duodenum, jejunum and the ileum
5. Salivary glands
6. Epiglottis
7. Oesophagus
8. Peristalsis
9. Stomach
10. Small intestine
11. Sphincter of Oddi
12. Gall bladder
13. Liver
14. Pancreas
15. Large intestine

Section 8 – Urinary System

1. Kidneys
2. Urinary
3. Behind the abdominal cavity (retroperitoneal)
4. Urine
5. Ureter
6. Bladder
7. Urethra
8. Meatus
9. Glomeruli
10. Prostate gland
11. Upper vagina
12. Fluids
13. Urea
14. Protein
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Section 9 – Endocrine System

1. Endocrine
2. Hormones
3. Thyroid gland
4. Iodine
5. Parathyroids
6. Adrenals
7. Adrenalin
8. Adrenal steroids
9. Islets of Langerhans (islet cells)
10. Insulin
11. Pituitary
12. Ovaries
13. Oestrogen and progesterone
14. Testes
15. Testosterone

Section 10 –  Male and Female Reproductive 
Systems

1. Scrotum
2. Spermatozoa
3. Testosterone
4. Seminal vesicles
5. Prostate
6. Prepuce
7. Ejaculatory duct
8. Ovum
9. Fallopian (uterine) tubes
10. Uterus
11. Oestrogen and progesterone
12. Vagina
13. Vulva
14. Pituitary
15. Areola



Section 12 

Table of Changes 
Location of change Description of change 

Inside cover 

Date of issue and NHS Digital 
name and website updated. 
Removal of publisher 
information 

Page 32 Updated skin colour 
description 

Page 45 Updated from subclavian 
artery to brachiocephalic 

Page 46 
Removed innominate artery 
reference from Subclavian 
artery 

Back cover 
Updated copyright date and 
NHS Digital name. Removal 
of publisher information



Copyright © 2020 NHS Digital

Anatomical illustrations © NHS Digital and Peak Dean Associates. They may not be reproduced, 
adapted nor transferred to another party or parties without written permission of NHS Digital.


	NHS Digital Basic Anatomy Physiology Manual 2020.pdf
	Basic Anatomy & Physiology Clinical Coding Instruction Manual
	Foreword
	Contents
	Section 1  Introduction to Medical Terminology, Anatomy and Physiology
	Medical Terminology
	The Structure
	Root Words
	Prefixes
	Suffixes
	Word Building

	Exercises on Medical Terminology
	Basic Human Anatomy and Physiology
	Definitions

	Body Views
	Glossary of Terms

	Body Movements
	Glossary of Terms


	Section 2 Musculoskeletal System
	General description
	Skeleton
	Skull
	Cranium
	Mandible
	Maxilla

	The Skeleton
	Vertebral column
	Clavicle
	Scapula
	Humerus
	Radius and ulna
	Carpal bones
	Metacarpals
	Phalanges of the hand
	Ribs
	Sternum
	Pelvis
	Femur
	Tibia and fibula
	Tarsals
	Metatarsals
	Phalanges of the foot

	Joints
	Cartilage
	Ligament
	Synovial membrane
	Tendon
	Joint muscles
	Ball and socket joints
	Hip joint
	Shoulder
	Condyloid joints
	Wrist
	Knee Joint (Synovial)
	Ankle
	Pivot joints
	Radio-ulnar joint
	Gliding joints
	Sterno-clavicular joint
	Knee joint
	Elbow
	Hinge joints

	Muscles
	Insertion
	Origin
	Body Musculature

	Glossary of Terms - Musculoskeletal System
	Exercises on the Musculoskeletal System

	Section 3 Skin and Subcutaneous Tissue
	General description
	The Skin
	Skin colour
	Epidermis
	Dermis
	Nails
	Hair
	Hair follicle
	Sebaceous gland
	Subcutaneous tissue
	Sweat glands

	Glossary of Terms—Skin and Subcutaneous Tissue
	Exercises on the Skin and Subcutaneous Tissue

	Section 4 Blood and the Circulatory System
	Circulatory System
	General description
	Arteries
	Veins
	The Great Vessels
	Aorta
	Venae cavae
	Pulmonary artery
	Pulmonary veins

	Heart
	General description
	Atrium
	Ventricles
	Septum
	Aortic valve
	Mitral valve
	Tricuspid valve
	Pericardium
	Myocardium
	Endocardium
	Coronary arteries

	Blood and Blood Cells
	General description
	White cells (leucocytes)
	Red cells (erythrocytes)
	Platelets (thrombocytes)

	Lymphatic System
	General description
	Lymph nodes
	Spleen
	Thymus gland

	Glossary of Terms—Blood and the Circulatory System
	Exercises on the Circulatory System

	Section 5 Nervous System and Sensory Organs
	Nervous System
	General description
	Neurones
	Nerve cells
	Axons and dendrites

	Central Nervous System
	Brain
	Cerebrum
	Lobes
	Hypothalamus
	Cerebellum
	Spinal Cord
	Meninges
	Cerebrospinal fluid (CSF)
	Ventricles

	Peripheral Nervous System
	Spinal nerves
	Cranial nerves
	Autonomic nervous system
	Sympathetic
	Parasympathetic

	Glossary of Terms—Nervous System
	The Eyes
	General description
	Sclera
	Cornea
	Choroid
	Retina
	Optic nerve
	Ciliary body and muscle
	Iris
	Lens
	Anterior segment of the eyeball
	Vitreous body
	Eyelids
	Conjunctiva
	Eyebrows
	Lacrimal system
	Lacrimal gland and ducts
	Lacrimal sac

	Glossary of Terms—The Eyes
	The Ears
	General description
	External ear
	External auditory canal
	Tympanic membrane (ear drum)
	Middle ear (tympanic cavity)
	Auditory ossicles
	Oval window
	Inner (internal) ear
	Vestibule
	Cochlea
	Semicircular canals
	Organ of Corti
	Auditory nerve
	Eustachian tube

	Glossary of Terms—The Ears
	Exercises on the Nervous System and Sensory Organs: Eyes and Ears

	Section 6 Respiratory System
	General description
	Trachea and bronchi
	Lungs
	Pleural cavity
	Mechanism of respiration
	Control of respiration

	Glossary of Terms—Respiratory System
	Exercises on the Respiratory System

	Section 7 Digestive System
	General description
	Upper digestive system
	Upper digestive tract
	Mouth
	Pharynx
	Oesophagus
	Stomach
	Pylorus
	Small intestine
	Sphincter of Oddi
	Bile ducts
	Cystic duct
	Hepatic ducts
	Gall bladder
	Liver
	Pancreas
	Islets of Langerhans
	Ileum

	Lower digestive system
	Large intestine
	Colon
	Caecum
	Appendix
	Rectum
	Anal canal
	Anal sphincter
	Anus

	Glossary of Terms—Digestive System
	Exercises on the Digestive System

	Section 8 Urinary System
	General description
	Kidneys
	Ureters
	Bladder
	Urethra

	Glossary of Terms—Urinary System
	Exercises on the Urinary System

	Section 9 Endocrine System
	General description
	The pituitary
	Thyroid gland
	Parathyroids
	Adrenal glands
	Islets of Langerhans
	Ovaries
	Oestrogen
	Progesterone
	Testes

	Glossary of Terms—Endocrine System
	Exercises on the Endocrine System

	Section 10 Male and Female Reproductive Systems
	General description
	Structures and Functions in the Male
	General description
	Penis
	Prepuce (foreskin)
	Scrotum
	Testes
	Spermatic cord
	Epididymis
	Deferent duct (vas deferens)
	Ejaculatory duct
	Seminal vesicles
	Prostate gland

	Structures and Functions in the Female
	General description
	Uterus
	Menstrual cycle
	Ovaries
	Cervix
	Fallopian tubes
	Vagina
	Vulva
	Breasts
	Nipple

	Pregnancy and Childbirth
	General Description
	Embryo
	Fetus
	Placenta (afterbirth)
	Umbilical cord
	Amniotic cavity
	Amniotic fluid
	Childbirth
	Puerperium

	Glossary of Terms—Reproductive System
	Exercises on the Male and Female Reproductive Systems

	Section 11 Answers to Exercises
	Section 1 – Introduction to MedicalTerminology
	Section 2 – Musculoskeletal System
	Section 3 – Skin and Subcutaneous System
	Section 4 – Blood and the Circulatory System
	Section 5 – Nervous System and Sensory Organs
	Section 7 – Digestive System
	Section 8 – Urinary System
	Section 9 – Endocrine System
	Section 10 – Male and Female Reproductive Systems
	Section 6 – Respiratory System


	Section 12 Table of Changes



