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Unit1

What is anatomy

Anatomy includes those structures that can be seen grossly (without the aid of magnification)
and microscopically (with the aid of magnification). Typically, when used by itself, the term
anatomy tends to mean gross or microscopic anatomy that is, the study of structures that can
be seen without using a microscopic. Microscopic anatomy, also called histology, is the study
of cells and tissues using a microscope .

Anatomy forms the basis for the practice of medicine. Anatomy leads the physician toward an
understanding of a patient’s disease, whether he or she is carrying out a physical examination
or using the most advanced imaging techniques. Anatomy is also important for dentists,
chiropractors, physical therapists, and all other involved in any aspect of patient treatment that
begins with an analysis of clinical signs. The ability to interpret a clinical observation correctly
is therefore the endpoint of a sound anatomical understanding. Observation and visualization
are the primary techniques a student should use to learn anatomy. Anatomy is much more
than just memorization of lists of names. Although the language of anatomy is important, the
network of information needed to visualize the position of physical structures in a patient goes
far beyond simple memorization. Knowing the names of the various branches of the external
carotid artery is not the same as being able to visualize the course of the lingual artery from
its origin in the neck to its termination in the tongue. Similarly, understanding the organization
of the soft palate, how it is related to the oral and nasal cavities, and how it moves during
swallowing is very different from being able to recite the names of its individual muscles and
nerves. An understanding of anatomy requires an understanding of the context in which the
terminology can be remembered.

The anatomical position

Erect standing position with all body parts facing forward considered the starting point for all
body segment movement the body is in the anatomical position when standing upright with
feet together hands by the side and face looking forward. the mouth is closed and the facial
expression is neutral. the rim of bone under the eyes is in the same horizontal plane as the
top of the opening to the ear and the eyes are open and focused on something in the distance.
the palm of the hands, face forward with the fingers straight and together with a pad of the
thumb turned 90 degrees to the pad of the fingers. the toes point forward.



Anatomical planes
Three major groups of planes pass through the body in the anatomical position.
» Coronal planes are oriented vertically and divide the body into anterior and posterior parts.

« Sagittal planes also are oriented vertically, but are at right angles to the coronal planes and
divide the body into right and left parts. The plane that passes through the center of the body
dividing it into equal right and left halves is termed the median sagittal plane .

« Transvers, horizontal or axial planes divide the body into superior and inferior parts.

Sagittal plane
ISupen‘or
Posterior
Right /
-
</ Transverse plane
- :
/ Left
Anterior
Frontal plane
Ilnfenor

Terms to describe location

Three major pairs of terms are used to describe the location of structures relative to the body
as a whole or to other structures.

« Anterior (or ventral) and posterior (or dorsal) describe the position of structures relative to
the front and back of the body. For example, the nose is an anterior (ventral) structure whereas



the vertebral column is a posterior (dorsal) structure. Also, the nose is anterior to the ears and
the vertebral column is posterior to the sternum.

» Medial and lateral describe the position of structures relative to the median sagittal plane
and the sides of the body. For example, the thumb is lateral to the little finger. The nose is in
the median sagittal plane and is medial to the eyes, which are in turn medial to the ears.

« Superior and inferior describe structures in reference to the vertical axis of the body. For
example, the head is superior to the shoulders and the knee joint is inferior to the hip joint.

» Proximal and distal are used with reference to being closer to or farther from a structure’s
origin, particularly in the limbs. For example, the hand is distal to the elbow joint.

* Cranial (toward the head) and caudal (toward the tail) are sometimes used instead of
superior and inferior, respectively.

* Rostral is used, particularly in the head to describe the position of a structure with reference
to the nose. For example, the forebrain is rostral to the hindbrain.

* Superficial and deep are two other terms used to describe the position of structures in the
body are superficial and deep. These terms are used to describe the relative positions of two
structures with respect to the surface of the body. For example, the sternum is superficial to
the heart, and the stomach is deep to the abdominal wall .

Body posture

Posture is the position in which we hold our bodies while standing, sitting or lying down good
posture is the correct alignment of the body parts supported by the right amount of muscles
tension against gravity. Postural muscles also maintain our posture and balance during
movement.

Posture is defined as the position of the body at one point in time and influence by each of the
joints the body proper posture is achieved when the body is aligned in such a way that the
least amount of stress and muscle activation is possible.

Good posture involves training your body to stand, walk, sit and lie so as to place to least
strain on muscles and ligament while you are moving or performing weight bearing activities.
Good posture helps you in the following ways.

Superior closer to the head

Inferior farther away from the head
Medial toward the midline of the body
Lateral away from the midline of the body

Ipsilateral refers to a body part that is on the same side as another part with respect to an
imaginary midline dividing the body into equal right and left halves (the right arm and the right
leg are ipsilateral).



Contralateral refers to a body part that is on the opposite side of another part with respect to
an imaginary midline dividing the body into equal right and left halves(the right arm and the
left leg are contralateral)

Anterior toward the front of the body
Posterior toward the back of the body
Proximal closer to the trunk

Distal farther away from the trunk
Superficial toward the surface of the body
Deep inside the body away from the surface
Cranial toward the head

Caudal toward the tail

Rostral in used particularly in the head to describe the position of a structure with reference
to the nose. (The forebrain is rostral to the hindbrain)

Planes and related axis

1-Mediolateral axis -sagittal plane
2-Anterior-posterior axis-frontal\coronal plane
3-Longitudinal axis-transverse plane
*Movement takes place in a plane about an axis
*sagittal+frontal=vertical
*Horizontal+frontal=frontal
*sagittal+horizontal=sagittal

Reference planes

Sagittal plane in which forward and backward movements occur. *Also are oriented vertically
but are at right angles to the coronal planes and divide to the body into right and left parts.
the plane that passes through the center of the body dividing it into equal right and left
halves is termed the median sagittal plane.

Frontal\coronal plane in which lateral movements occur.* are oriented vertically and divide
the body into anterior and posterior parts

Transvers\Horizontal plane in which rotational movements occur.” divide the body into
superior and inferior parts.



Reference axis

Mediolateral axis around which rotations in the sagittal plane occur

Anterior-posterior axis around which rotations in the frontal plane occur.

Longitudinal axis around which rotational movements occur.

Flexion anteriorly directed sagittal plane rotations of the head /trunk/ upper arm/ fore arm/
hand and thigh. Posteriorly directed sagittal plane rotations of the lower leg

Bending movement in which the relative angle of the joint between two adjacent segment
decreases.

Extension straightening movement in which the relative angle of the joint between two
adjacent segment increases as the joint return to the reference position.

Hyper flexion movement that goes beyond the normal range of flexion.

Hyper extension movement that goes beyond the anatomical reference position and
opposite of hyper flexion .Dorsi flexion bringing the top of the foot toward the tibia angle
between the leg and foot decrease.

Plantar flexion opposite motion of dorsi flexion bottom of the foot moves down and the angle
between the leg and foot increase.

Movement in the frontal plane

Abduction and adduction move a body segment away from a closer to a midline of the body
respectively.

Lateral flexion bending to one side the term lateral flexion is used to describe motions of the
trunk and neck.

Elevation and depression movement of shoulder girdle in the superior and inferior direction.
Inversion and eversion inward and outward rotation of the sole of the foot respectively.
Radial and ulnar deviation side to side movement of the hand at the wrist toward and away
from the thumb respectively.



Movement in the transverse plane

Rotation bones revolves around its own longitudinal axis
Medial rotation is turning of anterior surface into wards the midline
Lateral rotation is turning of anterior surface away from the midline
*At ball and socket and pivot type joints
Left and right rotation the movement of head and neck and trunk occur
Medial(internal) and lateral(external) rotation
Toward midline and away from midline respectively Supination
outward
upward(Frontal plane) rotation of a body part usually the hand and fore arm so that the palm
is down (transverse plane) rotation of the fore arm outward and inward
In the foot (subtalar joint) it is a combination of motion resulting in a position such that the
foot is abducted and everted
Pronation
inward
downward
*opposite of the supination
Horizontal abduction and adduction
Adduction from lateral to anterior position (also called horizontal flexion)
Abduction from anterior to lateral position (also called horizontal extension)
Circumduction movement of a distal end of a body part in a circle

Combination of flexion and extension and adduction and abduction
Special hand and foot movements:
Inversion



Eversion
Dorsiflexion
Plantar flexion
Pronation
Supination

Supination — Outwards or Upwards

Frontal plane: Rotation of a body part, usually the hand and fore arm so that the palm is
down. Transverse plane: Rotation of the fore arm, outwards and inwards.

In the foot (Subtalar joint), it is a combination of motions resulting in a position such that the
foot is abducted and everted.

Pronation — Inwards or Downwards: Oppose the supination.

Horizontal Abduction and Adduction

Adduction: From lateral to anterior position. (Also called horizontal flexion)

Abduction: From anterior to lateral position. (Also called horizontal extension)
Circumduction: Movement of a distal end of a body part in a circle .

Combination of flexion, extension, adduction and abduction. Occurs at ball and socket,
saddle and condyloid joints.

Special movement of mandible

Elevation (upward)

Depression (downward)

Pronation (forward)

Retraction (backward)

mandible

?
| Elevation of
/ ‘ t

/ N .\*\ Depression
[/ N,  of mandible

)

Some of deformity of the body posture

Scoliosis is an abnormal lateral curvature of the vertebral column.
A true scoliosis involves not only the (right or left sided) curvature but also a rotational element
of one vertebra upon another. Kyphosis is abnormal curvature of the vertebral column in the
thoracic region producing a hunchback deformity. this condition occurs in certain disease
states.

Lordosis is abnormal curvature of the vertebral column in the Ilumbar region.
Producing a swayback deformity.
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The abdomen is the part of the trunk inferior to the thorax. It's Musculo membranous walls
surround a large cavity (abdominal cavity) which is bounded superiorly by the diaphragm and
inferiorly by the pelvic inlet. The abdominal cavity may extend superiorly as high as the fourth
intercostal space and is contains the peritoneal cavity and the abdominal viscera.

Surface topography

Topographical divisions of the abdomen are use to describe the location of abdominal organs

and the pain associated with abdominal problems.
The two schemes most often used are

-A four-quadrant pattern
-A nine- region pattern
Four-quadrant pattern

A horizontal tans umbilical plane passing through the umbilicus and the intervertebral disc

between vertebra L3 and L4 and intersecting with the vertical median plane divides the
abdomen inti four —quadrants the



-right upper quadrant
-Left upper quadrant
-Right lower quadrant

-Left lower quadrant

Nine-region pattern

The nine-region pattern is based on two horizontal and two vertical planes.The superior
horizontal plane (the subcostal plane) is immediately inferior to the costal margins which
places it at the lower border of the costal cartilage of rib 10 and passes posteriorly through
the body of vertebra L3.The inferior horizontal plane (the intertubercular plane) connects the
tubercles of the iliac crests which are palpable structures 5cm posterior to the anterior superior
iliac spines and passes through the upper part of the body of vertebra L5.The vertical planes
pass from the midpoint of the clavicles inferiorly to a point midway between the anterior
superior iliac spine and pubic symphysis.*This four plane stablish the topographical divisions
in the nine-region organization. the following designations are used for each region superiorly.

-the right hypochondrium



-the epigastric region

-the left hypochondrium

-inferiorly the right groin (inguinal region)
-pubic region

-the left groin (inguinal region)

-the middle the right flank (lateral region)
-the umbilical region

- the left flank (lateral region)

Epigasiic
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Using the abdominal quadrant to locate

The abdomen can be divided into quadrants by a vertical median plane and a horizontal
trans umbilical plane which passes through the umbilicus;

-The liver and gallbladder are in the right upper quadrant

-The stomach and spleen are in the left upper quadrant

-The cecum and appendix are in the right lower quadrant

-The end of the descending colon and sigmoid colon are in the left lower quadrant
Organs and organ system

Tissues are arranged into organs, which serve specific functions, and organs, in turn, are
grouped into systems. Grouped according to functions, the body systems are;

«Circulation;

*Cardiovascular system, consisting of the heart and blood vessels.

10



sLymphatic system, organs, and vessels that aid circulation and help protect the body from
foreign materials.

*Nutrition and fluid balance;

*Respiratory system, which obtains the oxygen needed for metabolism and eliminates
carbon dioxide, a byproduct of metabolism.

*Digestive system, which takes in breaks down, and absorbs nutrients and eliminates
undigested waste.

*Urinary system, which eliminates soluble waste. And balances the volume and composition
of body fluids.

*Production of offspring; the male and female reproductive systems
*Coordination and control;

*Nervous system, consisting of the brain, spinal cord, and nerves, and including the sensory
system .

*Endocrine system, consisting of individual glands that produce hormones.
*Body structure and movement;
*Skeletal system, the bones and joints.

*Muscular system, which moves the skeleton and makes up organs. (The muscular system
and skeleton protect vital organs.)

*Body covering; the integumentary system, which includes the skin and its associated
structures, such as hair, sweat glands, and oil glands. This system functions in protection
and also helps to regulate body temperature.
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Unit2

Cartilage
Cartilage is an avascular form of connective tissue consisting of extracellular fibers embedded in a
matrix that contains cells localized in small cavities.
The amount and kind of extracellular fibers in the matrix varies depending on the type of cartilage.
In heavy weight bearing areas or areas prone to pulling forces the amount of collagen is greatly
Increased and the cartilage is almost inextensible.
In contrast in areas where weight bearing demands and stress are less cartilage containing elastic
fibers and fewer collagen fibers in common.
The functions of cartilage are to;

- Support soft tissues

- Provide a smooth and gliding surface for bone articulations at joint

- Enable the development and growth of long bones.
There are three types of cartilage;

- Hyaline- most common; matrix contains a moderate amount

- of collagen fibers (articular surfaces of bones)

- Elastic; matrix contains collagen fibers along with a large number of elastic fibers (external ear)

- Fibrocartilage; matrix contains a limited number of cells and ground substance amidst a substantial
amount of collagen fibers (invertebral discs)

* cartilage is nourished by diffusion and has no blood vessels, lymphatics, or nerves.

Joints
The joints or articulations are classified according to the degree of movement they allow;

. A suture is an immovable joint held together by fibrous connective tissue, as is found between the
bones of the skull.

. A symphysis is a slightly movable joint connected by fibrous cartilage. Examples are the joints
between the bodies of the vertebrae and the joint between the pubic bones.

. A synovial joint is a freely movable joint. Such joints allow for a wide range of movements. Tendons
attach muscles to bones to produce movement at the joints.

Freely movable joints are subject to wear and tear, and they therefore have some protective features. The

cavity contains synovial fluid, which cushions and lubricates the joint. This fluid is produced by the synovial

membrane that lines the joint cavity. The ends of the articulating bones are cushioned and protected by

cartilage. A fibrous capsule, continuous with the periosteum, encloses the joint. Synovial joints are

stabilized and strengthened by ligaments, which connect the articulating bones. A bursa is a small sac of

synovial fluid that cushions the area around a joint. Bursae are found at stress points between tendons,

ligaments, and bones.

Types of joint
The sites where two skeletal elements come together are termed joints.
The two general categories of joints are those in which;

. The skeletal elements are separated by a cavity (synovial joints)
. There is no cavity and the components are held together by connective tissue (solid joints)

Synovial joints
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Synovial joints are connections between skeletal components where the elements involved are
separated by a narrow articular cavity.

In addition to containing an articular cavity, these joints have a number of characteristic features.
First, a layer of cartilage usually hyaline cartilage, covers the articulating surfaces of the skeletal
elements.

A second characteristic feature of synovial joins is the presence of a joint capsule consisting of an
inner synovial membrane and outer fibrous membrane.

. The synovial membrane attaches to the margins of the joint surfaces at the interface between the
cartilage and bone and encloses the articular cavity.

The synovial membrane is highly vascular and produces synovial fluid, which percolates into the
articular cavity and lubricates the articulating surfaces.
Closed sacs of synovial membrane also occur outside joints where they form synovial bursae or
tendon sheaths.
(bursae often intervene between structures, such as tendons and bone, tendons and joints, or skin
and bone, and reduce the frictions of one structure of moving over the other.
Tendon sheaths surround tendons and also reduce friction.

. The fibrous membrane is formed by dense connective tissue and surrounds and stabilized the joint.
parts of the fibrous membrane may thicken to form ligaments, which further stabilize the joint.
Ligaments outside the capsule usually provide additional reinforcement.

A

W
Fibrous Cartilagenous Synovial
(Immeveable) (Sem: maveable] (freely meveable)

Joint capsule
The synovial membrane of the joint capsule lines all non-articular surfaces of the upper and lower
compartments of the joint and is attached to the margins of the articular disc.
The fibrous membrane of the joint capsule encloses the temporomandibular joint complex and is
attached;

. Above along the anterior margin of the articular tubercle

. Laterally and medially along the margins of the articular fossa

. Below around the upper part of the neck of mandible

The articular disc attaches around its periphery to the inner aspect of the fibrous membrane.

Descriptions of synovial joints based on shape and movement
Synovial joints are described based on shape and movement;
. Based on the shape of their articular surfaces, synovial joints are described as plane(flat), hinge, pivot,
bicondylar (two sets of contact points) , condylar(ellipsoid), saddle, ball and socket.
. Based on movement, synovial joints are described as uniaxial (movement in one plane), biaxial
(movement in two planes), and multi-axial (movement in three planes)
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Specific types of synovial joints
Plane joints- allow sliding or gliding movements when one bone moves across the surface of another
(acromioclavicular joint)
Hinge joints- allow movement around one axis that passes transversely through the joint; permit
flexion and extension.
Pivot joints- allow movement around one axis that passes longitudinally along the shaft of the bone;
permit rotation
Bicondylar joints- allow movement mostly in one axis with limited rotation around a second axis
Condylar (ellipsoid) joints- allow movement around two axes that are at right angles to each other;
permit flexion, extension, abduction, adduction and circumduction (limited)
Saddle joints- allow movement around two axes that are at right angles to each other;
The articular surfaces are saddle shaped; permit flexion, extension, abduction, adduction and
circumduction.
Ball and socket joints- allow movement around multiple axes; permit flexion, extension, abduction,
adduction, circumduction and rotation.

Gliding joint Hinge joint Pivot joint

A £y D
s &P

Ellipsoidal joint Saddle joint Ball-and-socket joint

Solid joints

Solid joints are connections between skeletal elements where the adjacent surfaces are linked

together either by fibrous connective tissue or by cartilage.

Movements at this joints are more restricted than a synovial joint.

Fibrous joints include sutures, gomphoses and syndesmoses.
Sutures occur only in the skull where adjacent bones are linked by a thin layer of connective tissue
termed a sutural ligament.
Gomphoses occur only between the teeth and adjacent bone. In these joints, short collagen tissue
fibers in the periodontal ligament run between the root of the tooth and the bony socket.
Syndesmoses are joints in which two adjacent bones are linked by a ligament.
Synchondroses occur where two ossification centers in a developing bone remain separated by a layer
of cartilage, for example the growth plate that occurs between the head and shaft of developing long
bones. These joints allow bone growth and eventually become completely ossified.
Symphyses occur where two separated bones are interconnected by cartilage. most of these types of
joints occur in the midline and include the pubic symphysis between the two pelvic bones, and
intervertebral discs between adjacent vertebrae.

Ligaments

Joints between vertebrae are reinforced and supported by numerous ligaments, which pass between
vertebral bodies and interconnect components of the vertebral arches.
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MEDICAL DEVICE
Synovial fluid analysis
is a series of tests performed on synovial (joint) fluid to help diagnose and treat joint-related
abnormalities. To obtain a synovial fluid sample, a needle is inserted into the knee between the joint
space. When the needle is in place the synovial fluid is then withdrawn.
Synovial fluid, also known as joint fluid, is a thick liquid located between your joints. The fluid cushions the ends of
bones and reduces friction when you move your joints. A synovial fluid analysis is a group of tests that checks
for disorders that affect the joints. The tests usually include the following:

®  Anexam of physical qualities of the fluid, such as its color and thickness
° Chemical tests to check for changes in the fluid's chemicals

. Microscopic analysis to look for crystals, bacteria, and other substances
Other names: joint fluid analysis

A synovial fluid analysis is used to help diagnose the cause of joint pain and inflammation. Inflammation is the
body's response to injury or infection. It can cause pain, swelling, redness, and loss of function in the affected
area. Causes of joint problems include:

. Osteoarthritis, the most common form of arthritis. It is a chronic, progressive disease that causes joint
cartilage to break down. It can be painful and lead to loss of mobility and function.

° Gout, a type of arthritis that causes inflammation in one or more joints, usually in the big toe

° Rheumatoid arthritis, a condition in which the body's immune system attacks healthy cells in your
joints

®  Joint effusion, a condition that happens when too much fluid builds up around a joint. It often affects
the knee. When it affects the knee, it may be referred to as knee effusion or fluid on the knee.

° Infection in a joint

Bleeding disorder, such as hemophilia. Hemophilia is an inherited disorder that can cause excessive

bleeding. Sometimes the excess blood ends up in the synovial fluid.
You may need this test if you have symptoms of a joint disorder. These include:

L] Joint pain
®  Joint swelling
. Redness at a joint

®  Joint that feels warm to the touch
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Ankle joint

Achilles triangle

Achilles tendinitis

Acromio clavicular joint

Active range of motion

Ambulant

Anconitis

Anterior cruciate ligament injury

Arthiritis
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Arthrology

Arthropyosis

Abarticulation Achilles

Acromio clavicular

Active assistive range of motion

Affixment

Amphiarthrodial joint

Ankylosis

Aponeurosis

Arthralgia

Arthroplasty

ARTHROSCLEROSIS

Arthroscopy

Articular capsule

Articulus

Ball of foot

Cartilage

Charcot joint
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Chondral

Chostochondral

Condyl

Condyloid joint

Coxal

Degenerative joint disease

Arthrosis

Atrticular surface

Ball & socket joint

Biaxial joint

Cartilaginous joint

Cheer

Chondro-

Cllipsoid joint

Condylar joint

Coxa

Deep tendon reflex

Distal interphalangeal joint
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Facet

Fibrosis

Fibrous joint

Fibrous tissue

Golgi tendon organ

Hist /o, histi /o

Interphalangeal joint

Isometric muscle contraction

Joint angle

Joint stiffness

Joints

Meta carpophalangeal

Facet joint

Fibrous

Fibrous layer

Gliding joint

Hinge joint

Inflammation of tendon

Intertarsal joint
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Jerk

Joint capsule

Joint stress

Ligament sprain

Patellar tendon bearing

Pivot joint

Posterior congitudinal ligament

Prismatic joint

Revolute joint

Rheumatoid arthritis

Synarthroses

Synchondrosis

Synovial bursa

Synovial fluid

Synovial membrance

Temporo mandibular

Popliteal space

Posterior cruciate ligament (PCL)

Psoriatic arthritis
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Rheum arthritis

Saddle joint

Synarthrosis

Synov / i

Synovial cavity

Synovial joint

Teitze's disease

Tendinitis

White fibro cartilage

Traxial: Sagittal, vertical, frontal [Axis]
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Ball & socket joint

Condyloid joint

Saddle joint

Hinge joint

Pivot joint

Gliding joint
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Traxial: Sagittal, vertical, frontal [Axis]

Inter Tarsal Joint

Medi Tarsal Joint
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Cruciate ligament

Anterior cruciate ligament

Posterior cruciate ligament

Transverse ligament

The iliotibial tract
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UNIT3

Muscular system
The main characteristic of muscle tissue is its ability to contract. When stimulated, muscles shorten to
produce movement of the skeleton, vessel walls or internal organs. Muscles may also remain partially
contracted to maintain posture. In addition, the heat generated by muscle contraction is the main
source of body heat.

The muscular system is generally regarded as consisting of one type of muscle found in the body-

skeletal muscle.

However, there are two other types of muscle tissue found in the body smooth muscle and cardiac

muscle that are important components of other systems.

Types of muscles
These three types of muscle can be characterized by whether they are controlled voluntarily, whether
they appear striated or smooth, and whether they are associated with the body wall or with organs
and blood vessels .
Skeletal muscle forms the majority of the muscle tissue in the body. It consists of parallel bundles of
long multinucleated fibers with transvers stripes, is capable of powerful contractions, and is This
muscle is used to move bones and other structures, and provides support and gives form to the body .
individual skeletal muscles are often named on the basis of shape, attachments, function, position or
fiber orientation.
Skeletal muscle is attached to bones and is responsible for voluntary movement. It also maintains
posture and generates a large proportion of body heat. All of these voluntary muscles together make
up the muscular system.
Cardiac muscle is striated muscle found only in the walls of the heart(myocardium) and in some of the
large vessels close to where they join in the heart .
It consists of a branching network of individual cells linked electrically and mechanically to work as a
unit . its contractions are less powerful than those of skeletal muscle and it is resistant to fatigue.
Cardiac muscle is innervated by visceral motor nerves.
Cardiac muscle makes up the myocardium of the heart wall. It functions involuntarily and is
responsible for the heart’s pumping action.
Smooth muscle consists of elongated or spindle-shaped fibers capable of slow and sustained
contractions . it is found in the wall of blood vessels, associated with hair follicles in the skin, located in
the eye ball, and found in the walls of various structures associated with the gastrointestinal,
respiratory, genitourinary, and urogenital systems. Smooth muscle is innervated by visceral motor
nerves.
Smooth (visceral) muscle makes up the walls of the hollow organs, such as the stomach, intestine, and
uterus, and the walls of ducts, such as the blood vessels and bronchioles.
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Skeletal muscle

Smooth muscle

Cardiac muscle

Skeletal muscle

The discussion that follows describes the characteristics of skeletal muscle, which has been the most
extensively studied of the three types.

Muscle structure

Muscles are composed of individual cells, often referred to as fibers because they are so long and thread-
like. These cells are held together in fascicles (bundles) by connective tissue. Covering each muscle is a
sheath of connective tissue or fascia. These supporting tissues merge to form the tendons that attach the
muscle to bone.

Muscle action

Skeletal muscles are stimulated to contract by motor neurons of the nervous system. At the neuromuscular
junction (NMJ), the synapse (junction) where a branch of a neuron meets a muscle cell.

Two special protein filaments in muscle cells, actin and myosin, interact to produce the contraction. ATP
(the cell’s energy compound) and calcium are needed for this response.

Most skeletal muscles contract rapidly to produce movement and then relax rapidly unless stimulation
continues. Sometimes muscles are kept in a steady partially contracted state to maintain posture. For
example this state of firmness is called tonus or muscle tone.

Naming of muscles

A muscle can be named by its location, by the direction of its fibers, or by its size, shape or number of
attachment points (heads).

Back musculature
- The superficial group consists of muscles related to and involved in movements of the upper limb
- The intermediate group consists of muscles attached to the ribs and may serve as a respiratory
function.
Superficial group of back muscles

Trapezius each trapezius muscle is flat and triangular, with the base of the triangle situated along the
vertebral column and the apex pointing toward the tip of the shoulder the muscles on both sides
together form a trapezoid.

Latissimus dorsi is a large, flat, triangular muscle that begins in the lower portions of the back and
tapers as it ascends to a narrow tendon that attaches to the humerus anteriorly .

As a result, movements associated with this muscle include extension, adduction and medial rotation
of the upper limb .
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Latissimus dorsi can also depress the shoulder, preventing its upward movement.

Levator scapulae is a slender muscle that descends form the transverse processes of the upper cervical
vertebrae to the upper portion of the scapula on its medial border at the superior angle . it elevates the
scapula and assist other muscle in rotating the lateral aspect of the scapula inferiorly.

Rhomboid minor is superior to rhomboid major, and is a small cylindrical muscle that arises from the
ligamentum nuchea of the neck and spinous processes of vertebrae C7 and T1 and attaches to the
medial scapular border opposite the root of the spine of the scapula .

Rhomboid major originates from the spinous processes from the upper thoracic vertebrae and attaches
to the medial scapular border inferior to rhomboid minor.

Trapozis W romboid
minar

Rhomboid
maor

Intermediate group of back muscles

The muscles in the intermediate group of back muscles consists of two thin muscular sheets in the
superior and inferior regions of the back, immediately deep to the muscles in the superficial group .
Fibers from these two serratus posterior muscles(serratus posterior superior and serratus posterior
inferior) pass obliquely outward from the vertebral column to attach to the ribs .

This positioning suggests a respiratory function, and at times these muscles have been referred to as
the respiratory group.

Serratus posterior superior is deep to the rhomboid muscles, whereas serratus posterior inferior is
deep to latissimus dorsi . these two muscles therefore elevate and depress the ribs.

&_f{f Serratus posterior
z / superior

g:—
'»;, 1"_ Serratus posterior
¢ \ inferior

—
=
G

Deep group of back muscles
The deep or intrinsic muscles of the back extend from the pelvis to the skull and are innervated by
segmental branches of the posterior rami of spinal nerves. They include;
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. The extensor and rotators of the head and neck — the splenius capitis and cervicis (spinotransversales
muscles)

. The extensors and rotators of the vertebral column — the erector spinae and transversospinales

. The short segmental muscles — the interspinales and intertransversale.

Splenius
capitis

Splenius
cervicis

Spinotransversales muscles

. Splenius capitis is a broad muscle attached to the occipital bone and mastoid process of the temporal
bone

. Splenius cervicis is a narrow muscle attached to the transverse processes of the upper cervical
vertebrae
Together the spinotransversales muscles draw the head backward, extending to the neck
Individually each muscle rotates the head to one side the same side as the contracting muscle.

Erector spinae muscles
The erector spinae is the largest group of intrinsic back muscles. The muscles lie posteriolaterally to the
vertebral column between the spinous processes medially and the angles of ribs laterally

. The outer or most laterally place column of the erector spinae muscles is the iliocostalis.

. The middle or intermediate column is the longissimus.

. The most medial muscle column is the spinalis.

Spinalis
(thoracic only) / .

Longissimus ﬂ-’;

!

lliocostalis —

Transversospinales muscles

The transversospinales muscles run obliquely upward and medially from transverse processes to
spinous processes .

They are deep to the erector spinae and consist of three major subgroups ;
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. The semispinalis muscles are the most superficial collection of muscle fibers in the transversospinales
group.

. Deep to semispinalis is the second group of muscles the multifidus.

. The small rotators muscles are the deepest of the transversospinales group.
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Suboccipital muscles
A small group of deep muscles in the upper cervical region at the base of the occipital bone move the head .

o Rectus capitis posterior major
. Rectus capitis posterior minor
. Obliquus capitis inferior
. Obliquus capitis superior
Contraction of the suboccipital muscles extends the head at the atlanto — axial joint.

Diaphragm

The musculotendinous diaphragm seals the inferior thoracic aperture. Generally muscle fibers of the
diaphragm arise radially from the margins of the inferior thoracic aperture and converge into a large
central tendon. because of the oblique angle of the inferior thoracic aperture the posterior attachment
of the diaphragm is inferior to the anterior attachement.
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Muscles of the pectoral region

Each pectoral region contains the pectoralis major, pectoralis minor, and subclavius muscles .

All originate from the anterior thoracic wall and insert into bones of the upper limb.

Pectoralis major the pectoralis major muscle is the largest and most superficial of the pectoral region
muscles . it directly underlies the breast and is separated from it by deep fascia and the loose
connective tissue of the retromammary space .

Pectoralis major adducts, flexes and medially rotates the arm.

(becgorsyjz welor)
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Subclavius and pectoralis minor

The subclavius and pectoralis minor muscles underlie pectoralis minor;

Subclavius is small and passes laterally from the anterior and medial part of rib1 to the inferior surface
of the clavicle .

Pectoralis minor passes from the anterior surfaces of rib3 to rib5 coracoid process of the scapula.
Both subclavius and pectoralis minor pull the tip of the shoulder inferiorly

Intercostal muscles

The intercostals muscles are three flat muscles found in each intercostal space that pass between
adjacent ribs individual muscles in this group are named according to their position;

The external intercostal muscles are the most superficial.

The internal intercostal muscles are sandwiched between the external and innermost muscles.

Innermost intercostal muscles

Are the least distinct of the intercostal muscles and the fibers have the same orientation as the internal
intercostals . these muscles are most evident in the lateral thoracic wall.
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Subcostales are in the same plane as the innermost intercostals, span multiple ribs and are more
numerous in lower region of the posterior thoracic wall .

Transversus thoracis muscles are found on the deep surface of the anterior thoracic wall and in the
same plane as the innermost intercostals

The transversus thoracis muscles lie deep to the internal thoracic vessels and secure these vessels to
the wall.

Anterolateral muscles

There are five muscles in the anterolateral group of abdominal wall muscles;

The flat muscles whose fibers begin posterolaterally, pass anteriorly, and are replace by an aponeurosis
as the muscle continues towards the midline the external oblique, internal oblique and transversus
abdominis muscles.

Two vertical muscles near the midline, which are enclosed within a tendinous sheath formed by the
aponeuroses of the flat muscles the rectus abdominis and pyramidalis muscles.

In addition, contraction of these five muscles assists in both quiet and forced expiration by pushing the
vescera upward (which helps push the relaxed diaphragm further into the thoracic cavity) and in the
coughing and vomiting .

All these muscles are also involved in any action that increases intra-abdominal pressure.

Flat muscles
- External oblique the most superficial of the three flat muscles in the anterolateral group of abdominal
wall muscles is the external oblique, which is immediately deep to the superficial fascia .
Its laterally placed muscles fibers pass in an inferomedial direction
- Internal oblique deep to the external oblique muscle is the internal oblique muscle, which is the
second of three flat muscles.
This muscle is smaller and thinner than the external oblique, with most of its muscle fibers passing in
a superomedial direction.
- Transversus abdominis deep to the internal oblique muscle is the transvesus abdominis muscle, so
named because of the direction of most of its muscles fibers.
Vertical muscles
- Rectus abdominis the rectus abdominis is a long flat muscle and extends the length of the anterior
abdominal wall. Along its course it is intersected by three or four transverse fibrous bands or
tendinous intersections these are easily visible on individuals with a well-developed rectus abdominis
- Pyramidalis the second vertical muscle is the pyramidalis . this small, triangular muscle, which may be
absent, is anterior to the rectus abdominis, has its based on the pubis.
Posterior abdominal wall muscles

Muscles forming the medial, lateral, inferior and superior boundaries of the posterior abdominal region fill
in the bony framework of the posterior abdominal wall .

Medially are the psoas major and minor muscles, laterally is the quadratus lumborum muscle, inferiorly is
the iliacus muscle and superiorly is the diaphragm

- Psoas major and minor medially, the psoas major muscles cover the anterolateral surface of the
bodies of the lumbar vertebrae, filling in the space between the vertebral bodies and the transverse
processes .

Associated with the psoas major muscle is the psoas minor muscle, which is sometimes absent. Lying
on the surface of the psoas major when present.
The psoas minor is a weak flexor of the lumbar vertebral column.

- Quadratus lumborum laterally, the quadratus lumborum muscles fill the space between ribs 12 and
the iliac crest on both sides of the vertebral column.

They are overlapped medially by the psoas major muscles along their lateral borders are the
transversus abdominis muscles .
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Iliacus inferiorly an iliacus muscles fills the iliac fossa on each side. Like the psoas major muscle, the
iliacus flexes the thigh at the hip joint when the trunk is stabilized and flexes the trunk against gravity
when the body is supine .

Diaphragm superiorly, the diaphragm forms the boundary of the posterior abdominal region . this
musculotendinous sheet also separates the abdominal cavity from the thoracic cavity .

Structurally, the diaphragm consists of central tendinous part into which the circumferentially
arranged muscle fibers attach.

Muscles of the lowerlimb

Muscles from the gluteal region

Muscles of gluteal region compose mainly two groups;
A deep group of small muscles which are mainly lateral rotators of the femur at the hip joint and
include piriformis, abturator internus, gemellus superior and inferior and quadratus femoris.
A more superficial group of larger muscles which mainly abduct and extend the hip and include the
gluteus minus, gluteus medius and gluteus maximus;

Gluteus
medius

Gluteus
maximus

Gluteus
minimus

Deep group
Piriformis the piriformis muscle is the most superior of the deep group of muscles and is a muscle of
the pelvic wall and of the gluteal region.
Obturator internus the obturator muscle, like the piriformis muscle is a muscle of the pelvic wall and
of the gluteal region.( it is flat fan-shaped muscle)
The anterolateral wall of the pelvic cavity above the pelvic floor
The lateral wall of the ischio-anal fossa
Gemellus superior and inferior are a pair of triangular muscles associated with the upper and lower
margins of the obturator internus tendon;
The base of the gemellus superior originates from the gluteal surface of the ischial spine
The base of gemellus inferior originates from the upper gluteal and pelvic surface of the ischial
tuberosity .
Quadratus femoris is the most inferior of the deep group of muscles in the gluteal region .
Itis a flat rectangular muscle below the obturator internus muscle and its associated gemellus
muscles.

Superficial group

Gluteus minimus and midius are two muscles of the more superficial group in the gluteal region(
gluteus minimus is a fan-shaped muscle )

Gluteus medius overlies gluteus minimus and is also fan-shaped.

Gluteus maximus is the largest muscle in the gluteal region and overlies most of the other gluteal
muscles (gluteus maximus is quadrangular in shape)
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Tensor fascia latae muscle is the most anterior of the superficial groups of muscles in the gluteal
region and overlies the gluteus minimus and the anterior part of the gluteus medius.

Anterior compartment

Muscles in the anterior compartment act on the hip and knee joints;
Psoas major and iliacus act on the hip joint
Sartorius and rectus femoris act on both the hip and knee joints
The vastus muscles act on the knee joint.

lliopsoas-psoas major and iliacus originate on the posterior abdominal wall and descend into the
upper part of the anterior compartment of thigh through the lateral half of the gap between the
inguinal ligament and the pelvic bone
Although the iliacus and psoas major originate as separate muscles in the abdomen, both insert by a
common tendon onto the lesser trochanter of femur and together are usually referred to as the
iliopsoas muscle.
Quadriceps femoris muscle consists of three vastus muscles (vastus medialis, vastus intermedius and
vastus lateralis). The quadriceps femoris muscle mainly extends the leg at the knee joint, but the
rectus femoris component also assists flexion of the thigh at the hip joint.
Because the vastus muscles insert into the margins of the patella as well as into the quadriceps
femoris tendon, they stabilize the position of the patella during knee joint movement.
Vastus muscles originate from the femur whereas the rectus femoris muscle originates from the
pelvic bone .
Vastus medialis originates from a continuous line of attachment on the femur. The fibers converge
onto the medial aspect of the quadriceps femoris tendon and the medial border of the patella.
Vastus intermedius originates mainly from the upper two-thirds of the anterior and lateral surfaces of
the femur and the adjacent intermuscular septum. It merges into the deep aspect of the quadriceps
femoris tendon and also attaches to the lateral margin of the patella .
Vastus lateralis is the largest of the vastus muscles . it originates from a continuous line of attachment,
which begins anterolaterally from the superior part of the intertrochanteric line of the femur and then
circles laterally around the bone to attach to the lateral margins of the gluteal tuberosity and continues
down the upper part of the lateral lip of the linea aspera.
Muscle fibers converge mainly onto the quadriceps femoris tendon and the lateral margin of the
patella .
Rectus femoris unlike the vastus muscles, which cross only the knee joint, the rectus femoris muscle
crosses both the hip and the knee joints.
Sartorius is the most superficial muscle in the anterior compartment of thigh and is a long strap-like
muscle that descends obliquely through the thigh from the anterior superior iliac spine to the medial
surface of the proximal shaft of the tibia.

Medial compartment

There are six muscles in the medial compartment of the thigh ; gracilis , pectineus, adductor longus,
adductor brevis, adductor magnus and obturator externus.

Collectively, all these muscles except the obturator externus mainly adduct the thigh at the hip joint;
the adductor longus and magnus may also medially rotate the thigh . obturator externus is a lateral
rotator of the thigh at the hip joint .

Gracilis is the most superficial of the muscles in the medial compartment of thigh and descends
almost vertically down the medial side of the thigh.

Pectineus is a flat quadrangular muscle. It is attached above the pectineal line of the pelvic bone and
adjacent bone and descends laterally to attach to an oblique line extending from the base of the
lesser trochanter to the linea aspera on the posterior surface of the proximal femur.

Adductor longus is a flat fan-shaped muscle that originates from a small rough triangular area on the
external surface of the body of the pubis just inferior to the pubic crest and lateral to the pubic
symphysis.
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Adductor brevis lies posterior to the pectineus and adductor longus. It is a triangular muscle attach at
its apex to the body of the pubis and the inferior pubic . the adductor brevis adducts the thigh at the
hip joint and is innervated by the obturator nerve .

Adductor magnus is the largest and deepest of the muscles in the medial compartment of thigh. The
muscle forms the distal posterior wall of the adductor canal. Like the adductor longus and brevis
muscles, the adductor magnus is a triangular or fan-shaped muscle anchored by its apex to the pelvis
and attached by its expanded base to the femur.

Obturator externus is a flat fan-shaped muscle. Its expansive body is attached to the external aspect
of the obturator membrane and adjacent bone.

Obturator externus externally rotates the thigh at the hip joint and is innervated by the posterior branch of
the obturator nerve.

Posterior compartment

There are three long muscles in the posterior compartment of thigh; biceps femoris, semitendinosus and
semimembranosus and they are collectively known as the hamstring. All except the short head of biceps
femoris cross both the hip and knee joints. As a group, the hamstring flex the leg at the knee joint and
extend the thigh at the hip joint. They are also rotators at both joints.

Biceps femoris is the lateral in the posterior compartment of thigh and has two heads
The long head originates with the semitendinosus muscle from the inferomedial part of the upper area
of the ischial tuberosity
The short head arises from the lateral lip of the linea aspera on the shaft of the femur
Semitendinosus is medial to the biceps femoris muscle in the posterior compartment of thigh. It
originates with the long head of the biceps femoris muscle from the inferomedial part of the upper
area of the ischial tuberosity.
The semitendinosus flexes the leg at the knee joint and extends the thigh at the hip joint.
Working with the semimembranosus, it also medially rotates the thigh at the hip joint and medially
rotates the leg at the knee joint.
Semimembranosus lies deep to the semitendinosus muscle in the posterior compartment of thigh. It
is attached above to the superolateral impression on the ischial tuberosity and below mainly to the
groove and adjacent bone to the medial and posterior surfaces of the medial tibial condyle. The
semimembranosus flexes the leg at the knee joint and extends the thigh at the hip joint. Working with
the semitendinosus muscle, it medially rotates the thigh at the hip joint and the leg at the knee joint.

Deep group

There are four muscles in the deep posterior compartment of leg. The popliteus, flexor hallucis
longus, flexor digitorum longus, and tibialis posterior. The popliteus muscle acts on the knee, whereas
the other three muscles act mainly on the foot.

MEDICAL DEVICE

Electro myography (EMG)

Electromyography (EMG) is a diagnostic procedure to assess the health of muscles and the nerve cells that control
them (motor neurons). EMG results can reveal nerve dysfunction, muscle dysfunction or problems with nerve-to-
muscle signal transmission.

Motor neurons transmit electrical signals that cause muscles to contract. An EMG uses tiny devices called
electrodes to translate these signals into graphs, sounds or numerical values that are then interpreted by a
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During a needle EMG, a needle electrode inserted directly into a muscle records the electrical activity in that

muscle.

A nerve conduction study, another part of an EMG, uses electrode stickers applied to the skin (surface electrodes)
to measure the speed and strength of signals traveling between two or more points.

Your doctor may order an EMG if you have signs or symptoms that may indicate a nerve or muscle disorder. Such
symptoms may include:

Tingling

Numbness

Muscle weakness

Muscle pain or cramping

Certain types of limb pain

EMG results are often necessary to help diagnose or rule out a number of conditions such as:

Muscle disorders, such as muscular dystrophy or polymyositis

Diseases affecting the connection between the nerve and the muscle, such as myasthenia
gravis

Disorders of nerves outside the spinal cord (peripheral nerves), such as carpal tunnel
syndrome or peripheral neuropathies

Disorders that affect the motor neurons in the brain or spinal cord, such as amyotrophic lateral
sclerosis or polio

Disorders that affect the nerve root, such as a herniated disk in the spine

EMG is a low-risk procedure, and complications are rare. There's a small risk of bleeding,
infection and nerve injury where a needle electrode is inserted.

When muscles along the chest wall are examined with a needle electrode, there's a very small
risk that it could cause air to leak into the area between the lungs and chest wall, causing a
lung to collapse (pneumothorax).

When you schedule your EMG, ask if you need to stop taking any prescription or over-the-
counter medications before the exam. If you are taking a medication called Mestinon
(pyridostigmine), you should specifically ask if this medication should be discontinued for the
examination.
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Abdominal oblique muscle

Abdominal obliques

Abductor digiti minimi

Abductor muscles

Abductor pollicis brevis

Acampsia

Adductor brevis muscle

Adductor longus muscle

Adductor brevis

Adductor digiti minimi muscle

Adductor group muscles

Adductor longus

Adductor muscle
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Abdomen

Abdominal

Abdominal muscle

Abdominals

Abductor hallucis

Adductor muscles

Abductor pollicis longus

Accessory muscles of respiration

Adductor magnum muscle

Adductor brevis, magnus, longus

Adductor hallucis

Adductor magnus

Adductor muscle strain

Adductor pollicis

Adductor guinti

Amyostasia

Antagonist

Aponeuroses
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Armflexor

Atony

Adductor policis brevis

Amyoesthesia

Anconeus muscle

Aponeurosis

Ataxia

Atonia

Back extensor/ muscle

Belly

Biceps femoris

Biceps muscle

Big- muscle

Brachialis muscle

Back muscles

Biarticular muscles

Biceps femoris muscle

Brachio- , brachial
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Distaxia

Dystonia

Delayed onset of muscle soreness

Dominant muscles

Electro myo graphy (EMG)

Extensibility

Electric muscle stimulation

EMG (Electro myo graphy)

Extensor carpi radialis

Extensor carpi radialis brevis

Extensor carpi radialis longus and brevis

Extensor carpi ulnaris

Extensor digiti guinti

Extensor digitorum brevis

Extensor digitorum longus

Extensor hallucis
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Extensor halluces longus

Extensor carpi radialis longus

Extensor carpi utnaris muscle

Extensor digiti minimi

Extensor digitorum

Extensor digitorum commonis

Extensor digitorum muscle

Extensor hallucis brevis

Extensor indicit

Extensor muscle

Extensor pollicis longus

External oblique abdomi

Extra ocular muscle

Extensor pollicis brevis

External intercostals

External oblique abdominal muscle

Fiber

Fixator muscle
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Flexor carpi radiallis muscle

Flexor carpi radialis and ulnaris

Flexor digiti minimi muscle

Flexor digitorum brevis

Fasciculus

Fibromyalgia

Fleshy protion

Flexor carpi ulnaris muscle

Flexor digiti minimi brevis

Flexor digitirum

Flexor digitorum longus muscle

Flexor digitorum muscle

Flexor digitorum sublimes

Flexor hallucis brevis muscle

Flexor pollicis brevis muscle

Flexor pollicis profundus muscle

Flexor carpi ulnaris

Flexor digitorum profundus

Flexor digitorum superficialis muscle
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Hip adductor

Hip medial rotator

Hypotrophy

Tliotibial muscle

Insertion

Inter costal muscle

Interossei muscle

Intra muscular

Involuntary muscle

Infraspinatus muscle

Inspiratory muscle

Interferential

Inter osseus muscle

Inter scapular muscle

Isokinetic muscle contraction (mc)

Jerk

59

O oS oo wHlas

ON (Sl oaisls 2 Odlac

o) Gloyols alac

oSl ks e

Gloass (L

b slaglseinl o OMlas

SHhae Jls

ool alae

(o Ddlac

5355 25 Lowss ol slacdl g alae yloys

Sl e al

azeale Giizps oLl

SHhae Sy oS



Knee flexor muscle

Laxity

Levator labbi superioris

Levator scapula muscle

Littmussile lati

Longissimus capitis muscle

Longissimus cervicis muscle

Lambricalis muscle

Levator ani

Levator palpebra superioris

Levatores castarum

Local muscle endurance

Long extensor muscle of great toe

Middle hamstring muscle

Multifidi

Muscle action

Manual muscle testing
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Muscle rupture

Muscle spindle apparatus

Muscle belly

Muscle boudness

Muscle bulk

Muscle cell

Muscle contusion

Muscle cramps

Muscle exhaustion

Muscle fiber

Muscle group

Muscle growth

Muscle hernia

Muscle imbalance

Muscle length

Muscle mass

Muscle power

Muscle pull

Muscle relaxant
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Muscle scarring

Muscle soreness

Muscle tear

Muscle tissue

Muscle tremor

Muscle twitch

Muscub skeletal function

Muscular attachment

Muscular coordination

Muscular memory

Musculature

Myalgic

Myatrophy

Myoblas

Myofilament

Myositis

Myotactic reflex

Muscle tension

Muscle tonus
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Muscle weakness

Muscle twitching

Muscular atrophy

Muscular classification

Muscular imbalance

Muscular stimulation

Myalgia

Myasthenia

Mya-

Myofibril

Myopathy

Myotatic

Musculocutaneous

Nagging muscle

Nasalis

Neuro muscular

Neutralizer muscle
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Obliquus capitis inferior muscle

Obturator externus and internus

One headed muscle

Obliquus caoitis superior muscle

Obliquus externus abdominis

Obturator internus

Palmaris brevis

Paresis

Pectoral girdle

Pectoral muscle

Pectoralis minor muscle

Perinal muscles

Peroneus longus muscle

Palmaris longus muscle

Papillary muscle

Pectinus muscle
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Pectoralis major muscle

Perimysuim

Peroneal muscle atrophy

Peroneus tertius muscle

Pinnate muscle

Plantar interossei

Popliteus muscle

Prevertebral muscle

Pronator quadrates muscle

Proneus anterior muscle

Psoas major

Pulled muscle

Piriformis muscle

Plantaris longus muscle

Postural muscle

Procerus

Pronator teres muscle

Psoas- iliacus muscle

Psoas minor
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Pyramidalis muscle

Quadrates femoris muscle

Quadrates plantae

Quadratus lumborum

Quadriceps

Quadrates lumborum muscle

Quadrati pronator

Quadrilateral muscles

Rectus abdominis muscle

Rectus capitis lateralis muscle

Rectus capitis posterior minor muscle

Resting length of muscle

Rhombid minor muscle

Rectus capitis anterior muscle

Rectus capitis posterior major muscle

Rectus femoris muscle
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Rhombid major muscle

Rib muscle

Rotator muscle

Rotator cuff

Sartorius (tailor's muscle)

Scalenus posterior muscle

Semi spinalis cervicis muscle

Serratus anterior muscle

Scalenus anterior muscle

Semi tendinosus muscle

Semi membranosus muscle

Serratus posterior superior muscle

Shin muscle

Smooth muscle

Spine

Spinalis capitis muscle

Spinalis dorsi muscle
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Splenius cervicis muscle

Sternocleido mastoid

Striate muscle

Stylohyoideus

Sub occipital group

Supinator

Supra spinatus muscle

Skeleton muscle

Soleus muscle

Spinal muscle

Spinalis cervicis muscle

Splenius capitis muscle

Stemothyroid muscle

Strap shaped muscle

Subclavius

Subscapularis

Sub occipitals muscles

Supporting muscles

Synergic muscles
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Tenosynoritis

Teres major muscle

Teres minor muscle

Tensor faciae latae

Tetanus

Thenar muscles

Tibialis anterior muscle

Tonic muscle

Transverse abdominis muscle

Trapez

Triangular muscles

The involuntary contraction of the muscle

Tibialis posterior muscle

Tonicity

Transverses spinalis

Trapezium

Uniceps
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Vastus intermedius muscle S e alae
Vastus lateralis muscle 5l (e abae
Vastus medialis muscle Sl Ot dlae
Voluntary muscle ol alae
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- Hamstring

- Semi tendinous
- Biceps femoris
- Quads

- Calf
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Frontal muscle Sliny alae
Occipital muscle S oy dhae
Temporal muscle oS alae
Orbicularis oculi muscle iz 90 (soal> alac
Orbicularis oris muscle O 590 (ol alac
Mastication muscular (onigar wHlas) Jlixi K& wdas
Masstere muscle (iwlo) (glanislo aliae
Temporralis muscle 2Bz alac
Medial petrygoid Sl
Petrygoid (3595 55) sy odlae
Lateral pterygoid =S
N
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Sterno cleido mastoid (S.C.M)

Scalenus

Splenius capitis

Splenius cervices

Erector spinae

Semi spinalis (capitio)

Semi spinalis (cervicis)

Splenius (capitis & cervicis)

Multifidus

Levator scapulae

Sterno cleido mastoid

Scalenus (anterior, medius, posterior)

Palmaris longus

Carpi radialis

Carpi ulnaris

Digitorum superficialis

Extensor carpi radialis longus
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Extensor carpi radialis brevis (A3 (25 95) ligS Cowd o 0S5

Extensor carpi ulnaris (B3 cpyy 35) Cewd o 0S5l
Extensor digitorum commonis e HLESS S e 0aiiS 5L
Flexor digitorum profundus HlaSl s 0aiST

Cawd d b wdlas

Tenar Js edlae I

Hypo tenar s DLae I

95b olginn! ouidd LSy Wilac

Deltoid Sl alae
Pectoralis major Sy sl alac
Musculocutaneous ETSIE
Latissimus dorsi S5 o dlae
Biceps brachii £295L o 90 alac
Triceps brachii 295l oo 4 aliae
Rotator cuff Cawd 0MBRS i > alas oz #
Supraspinatus &5 398 alac
Infraspinatus S cos
Subsca pularis S o
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Teres minor

Brachio radialis

Brachialis

Pronator teres

Pronator quadratus

Supinator

Anconeus

Trapezius muscular

Deltoid muscle

Deltoid anterior

Pectoralis major

Pectoralis minor

Biceps brachii

Triceps brachii

Coraco brachialis

Supras pintas

Latissimius dorsi
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Teres major

Subsca pularis

Triceps brachii longus

Infras pinatus

Levator scapulae

Trapezius (I & II)

Rhomboideus major

Rhomboideus minor

Pectoralis minor

Pectoralis major

Subclavius

Serratus anterior

Rectus abdominalis muscle

Oblique abdominalis

External oblique muscle (externus)

Internal oblique muscle (internus)
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Transveres abdominalis muscle

Diaphragm muscle

Para vertebral muscle

Psoas major

Semi thoracis (semi spinalis)

Erector spinae (sacro spinalis)

Quadratus lumborum

Multifidus

Psoas minor

Quadriceps

Sartorius

Gluteal major

Gluteal intermedius

Gluteal minor
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Biceps femur

Tibialis anterior

Gastrocemius

Popliteal fossa

oly wMacRectus femoris

Pectineus

Psoas major

Tliacus

Sartorius

Adductor brevis

Adductor longus

Adductor magnus

Tensor faciae latae

Gracilis

Gluteus maximus

Gluteus medius

Gluteus minimus
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Semi membranosus

Semi tendinasus

Biceps femoris

Peri formis

Gemelli

Quadratus femoris

Obturator externus

Obturator internus

Popliteus

Gastrocnemius

Plantaris

Biceps femoris

Semi membransis

Gastrocnemius

Sartorius

Gracilis

Plantaris

Popliteus
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Semi tendinosus

Rectus femoris

Vastus intermedius

Vastus lateralis

Vastus medialis

Soleus

Peroneus longus

Peroneus brevis

Tibialis posterior

Flexor digitorum longus

Flexor hollucis longus

Proneus tertius

Tibialis anterior

Extensor digitorum longus

Extensor halluces longus

Tibialis posterior

Proneus brevis

Proneus longus
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Tibialis anterior selad s

Extensor digitorum longus b LSSl sl caniSl alae
Extensor Hallucis longus b S 0053l
Perneus tertius b sk
Perneus longus b st
Perneus brevis obisS 5 S36
Soleus sl alae
Gastocnemius gl8gs alac
Plantae b S alac
Flexor digitorum longus [P A IRCTRPRNEL 1
Flexor hallucis longus b s atly oaS
Tibialis posterior sl Sl
Flexor digitorum brevis OS5l oligS eaiSt
Abductor hallucis b S 0015 90
Abductor digiti minimi [RECGUNL ¢ PREELGPN
Quadratus plantae b S o
Lumbricalis [RESTS
Flexor hallucis brevis b Sy oligS 0aiiSG
Adductor hallucis b s 00 Soo5
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Flexor digiti minimi brevis

Plantar interossei

Dorsal interossei

Extensor digitorum brevis

Prevertebral muscles

Rectus capitis lateralis

Rectus capitis anterior

Longus capitis

Longus colli

Scalenus muscles

Sterno cleido mustoid

Levator scapula

Splenius muscles

Splenius capitis

Splenius cervicis

Suboc cipitals
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Obliqus capitis superior

Obliqus capitis inferior

Rectus capitis posterior major

Rectus capitis posterior minor

Tlio costalis

Cervicis ilio costalis

Thoracis ilio costalis

Lumborum ilio costalis

Longissimus

Capitis longissimus

Cervicis longissimus

Thoracis longissimus

Spinalis

Cervicis spinalis

Thoracis spinalis
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Facial muscles
Masseter
Temporal
Pterygoid lateral
Pterygoid medial

Sternocleido mastoid

Pectoralis major
Pectoralis minor
Deltoid

Supra spinatus
Infera spainatus
Teres major
Teres minor
Subscapularis

Serratus anterior

Biceps brachii
Coraco brachialis

brachialis

Triceps brachii

Flexor carpi radialis

Flexor carpi ulnaris

Flexor digitorum superficialis
Pronator Teres

Palmaris longus

Flexor digitorum profundus
Flexor pollicis longus

Pronator guadratus

Quadriceps femoris

sartorius
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Gluteus maximus
Gluteus medius

Glutens minimus

Biceps femoris
Semi tendinosus

Semi membranosus

Triceps surae

Abdominis obliques externus
Abdominis obliques internus
Transversus abdominis
Rectus abdominis

Diaphragma

trapezius

Latissimus dorsi
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UNIT4

The skeletal system

The skeleton can be divided into two subgroups, the axial skeleton and the appendicular
skeleton. The axial skeleton consists of the bones of the skull (cranium), vertebral column, ribs,
and sternum, whereas the appendicular skeleton consists of the bones of the upper and lower
limbs.

The skeleton forms the framework of the body, protects vital organs and works with the
muscular system to produce movement at the joints. The human adult skeleton is composed of
206 bones which are organized for study into two divisions.

Divisions of the skeleton

The axial skeleton forms the central core or axis of the body’s bony framework. It consists of;

. The skull, made up of 8 cranial bones and 14 bones of the face. The skull bones are
joined by immovable joints, except for the joint between mandible and the temporal
bone of the cranium (the temporomandibular joint)

. The spinal column consisting of 26 vertebrae. Between the vertebrae are disks of
cartilage that add strength and flexibility to the spine. The five groups of vertebrae
listed from superior to inferior with the number of bones in each group are;
1-cervical (7) designated C1 to C7. The first and second cervical vertebrae also have
specific names the atlas and the axis, respectively.
2-thoracic (12) designated T1 to T12.
3-lumbar (5) designated L1 to L5.
4-The sacrum (S) composed of five fused bones.
5-The coccyx (Co) composed of four to five fused bones.

. The thorax, consisting of 12 pairs of ribs joined by cartilage to the sternum (breast
bone). The rib cage encloses and protects the thoracic organs.

The appendicular skeleton is attached or appended to the axial skeleton. The upper

division includes;

. The bones of the shoulder girdle, the clavicle and scapula.

. The bones of the upper extremities (arms), the humerus, radius, ulna, carpals (wrist
bones), metacarpals, and phalanges (finger bones)

The lower division includes;

. The pelvic bones, two large bones that join the sacrum and coccyx to form the bony
pelvis. Each pelvic or hip bone is formed by three fused bones; the large, flared ilium,
the ischium, and the pubis. The deep socket in the hip bone that holds the head of
the femur is the acetabulum. The female pelvis is wider than the male pelvis and has
other differences to accommodate childbirth.

. The bones of the lower extremities (legs), the femur, patella (kneecap), tibia, fibula,
tarsals (ankle bones), metatarsals (bones of the instep), and phalanges (toe bones).
The large tarsal bone that forms the heel is the calcaneus.

Bone

Bone is a calcified, living, connective tissue that forms the majority of the skeleton. It
consists of an intercellular calcified matrix, which also contains collagen fibers, and several
types of cells within the matrix. Bones function as;

. Supportive structures for the body

. Protectors of vital organs

. Reservoirs of calcium and phosphorus

. Levers on which muscles act to produce movement

. Containers for blood-producing cells.

86



There are two types of bone, compact and spongy. Compact bone is dense bone that forms
the outer shell of all bones and surrounds spongy bone. Spongy bone consists of spicules of
bone enclosing cavities containing blood-forming cells (marrow).

Bone formation
Bone is formed by the gradual addition of calcium and phosphorus salts to cartilage, a type of
dense connective tissue. This process of ossification begins before birth and continues to
adulthood. Although bone appears to be inert, it is actually living tissue that is constantly being
replaced and remodeled throughout life. Three types of cells are involved in these changes;
. Osteoblasts, the cells that produce bone
. Osteocytes, mature bone cells that help to maintain bone tissue
. Osteoclasts, involved in the breakdown of bone tissue to release needed minerals or
to allow for reshaping and repair
The process of destroying bone so that its components can be taken into the circulation is
called resorption. This activity occurs continuously and is normally in balance with bone
formation. In disease states, resorption may occur more rapidly or more slowly than bone
production.

Structure of long bone

A typical long bone has a shaft or diaphysis composed of compact bone tissue. Within the
shaft is a medullary cavity containing the yellow form of bone marrow, which is high in fat.
The irregular epiphysis at either end is made of a less dense, spongy (cancellous) bone
tissue.

The spaces in spongy bone contain the blood-forming red bone marrow. A layer of
cartilage covers the epiphysis to protect the bone surface at a joint. A thin layer of fibrous
tissue, or periosteum, that covers the bone’s outer surface nourishes and protects the
bone and also generates new bone cells for growth and repair.

Between the diaphysis and the epiphysis at each end in a region called the metaphysis, is
the growth region or epiphyseal plate. Long bones continue to grow in length at these
regions throughout childhood and into early adulthood. Long bones are found in the arms,
legs, hands, and feet.

Other bones are described as;

. Flat bone (cranial bones, ribs, scapula)

. Short bone (wrist and ankle bones)

. Irregular (fascial bones, vertebrae)

Examples of long bones;

. Femur (thigh)

. Tibia and fibula (calf)

. Humerus (upper arm)

. Radius and ulna (lower arm)

Macrostructure of long bones

Diaphysis shaft of bone made up of cortical bone surrounding medullary cavity filled with
bone marrow.

Epiphysis ends of bone in which trabecular bone is surrounded by cortical bone.
Metaphysis the wide part of long bone between the epiphysis and the diaphysis.
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Adult Child

Diaphysis
Diaphysis

Metaphysis [ — Physis
Epiphysis (growth plate)

Me(aphysis’r r\,\
short bone
Short bones are cube-shaped and made from cancelleous bone with a thin layer of
compact bone.

Examples of short bone;

. Carpal bone (wrist)

. Tarsal bones (foot)

Flat bone

Flat bones consist of two plates of cortical bones with trabecular tissue in between. (flat
bones are generally curved than flat)

Example of flat bones;

. Calvaria (top of skull)

. Scapula (shoulder blade)

. Sternum (breast bone)

. Ribs

Irregular bone

Irregular bones have various shapes, irregular bones are made up of an irregularly shaped
mass of cancellous bone covered in a thin layer of compact bone.

Examples of irregular bones;

. Facial bones

. Vertebra (bones of spine)

roud pous 200U pOUE  |BAN|IL POUE I9f pous
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Skeletal framework

Skeletal components of the back consist mainly of the vertebrae and associated
intervertebral discs. The skull, scapulae, pelvic bones and ribs also contribute to the bony
framework of the back and provide sites for muscle attachment.

Vertebrae

There are approximately 33 vertebrae, which are subdivided into five groups based on

location;

. The seven cervical vertebrae between the thorax and skull are characterized mainly
by their small size and the presence of a foramen in each transverse process.

. The 12 thoracic vertebrae are characterized by their articulated ribs; although all
vertebrae have rib elements. These elements are small and are incorporated into the
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transverse processes in regions other than the thorax; but the thorax, the ribs are
separate bones and articulate via synovial joints with the vertebral bodies and
transverse processes of the associated vertebrae.

. Inferior to the thoracic vertebrae are five lumbar vertebrae, which from the skeletal
support for the posterior abdominal wall and are characterized by their large size.

. Next are five sacral vertebrae fused into one single bone called the sacrum, which
articulates on each side with a pelvic bone and is a component of the pelvic wall.

. Inferior to the sacrum is a variable number, usually four, of coccygeal vertebrae
which fuse into a single small triangular bone called the coccyx.
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MEDICAL DEVICE

Bone density scan
A bone density scan, also known as a DEXA scan, is a type of low-dose x-ray test that
measures calcium and other minerals in your bones. The measurement helps show the strength
and thickness (known as bone density or mass) of your bones.
Most people's bones become thinner as they get older. When bones become thinner than
normal, it's known as osteopenia. Osteopenia puts you at risk for a more serious condition
called osteoporosis. Osteoporosis is a progressive disease that causes bones to become very thin
and brittle. Osteoporosis usually affects older people and is most common in women over the
age of 65. People with osteoporosis are at higher risk for fractures (broken bones), especially in
their hips, spine, and wrists.
Other names: bone mineral density test, BMD test, DEXA scan, DXA; Dual-energy x-ray
absorptiometry
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A bone density scan is used to:

(] Diagnose osteopenia (low bone mass)
. Diagnose osteoporosis
. Predict risk of future fractures

®  See if treatment for osteoporosis is working

Most women age 65 or older should have a bone density scan. Women in this age group are at
high risk for losing bone density, which can lead to fractures. You may also be at risk for low
bone density if you:

(] Have a very low body weight

(] Have had one or more fractures after the age of 50

(] Have lost a half inch or more in height within one year
° Are a man over the age of 70

(] Have a family history of osteoporosis

Other risk factors include:

(] Lack of physical activity
®  Smoking cigarettes
(] Heavy drinking

(] Not getting enough calcium and vitamin D in your diet

Apex SIS G s Anke SHA
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Arm
Axial skeleton
Below knee

Bone densitometry

Bone contact
Bone injury
Bone matrix

Bony feature

Calcanem
Calcaneal spur

Calynx,callix

Cancellous tissue
Carpal tunnel
Clavicle
Coccygeal
Compact bone

Congenital flexed toe

Cortical bone
Costo
Cranium
Crus
Cubitus

Cuneiform bone

Deformation
Dislocate endochondral
Femoral
Fibula

Flat bone
Genu-

Genu valgus
Hallux
Hammer toe
Heel bone

Heel seat
Hydro cephalus

Ilio costalis lumborum
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Appendicular skeleton
Below elbow
blade

Bone growth
stimulator

Bone graft
Bone marrow
Bone minerals
Breast bone
Calcium deposit
Calx

Cancellous bone

carpal
carpus
clavicular
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Femur
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Fore foot
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Humerus
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Ilium

Inginal (liac)

Intrucranial

Irregular bone

Ischial tuberosity

Knee, internal
derangement
Lateral heel wedge
Lateral longitudinal

Long bone

Lunate bone
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Maxilla
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Myelo

Osteo

Osteoarthritis

Osteoblast
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Tlio costalis thoraois

Infrascapular

Intramembranous
ossification
Ischium

Lateral heal and sole
wedge

Lateral heel wedge
insert

Lateral quarter leg

Lesser tuberosity

Lumber

Lumber lordosis
Mallet finger
Marrow

Maxilla of facial

Metatarsus

Nasal

Osteitis

Osteoarthritis

Osteoclast
Osteogenesis
Osteoid
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Pelvis pes cavus

Phalanges
Porosity
Public bone
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Porous

Rachio

Round bone

Scalper
Scoliosis
Short bone
Skeleton
Sphenoid
Spina
Spinal

Spine

Spondylilis
Spondylolisthesi
Spondylolysis

Stapes

Sternal

Sternum
Sub periosteal dental
impact

Tarsom tatursal

Talus bone
Thoracic
Thoracic
Tibia

Toe

Tolus
Ulnar

Vertebral column

Vomer bone
Wrist
Xiphoid
Zygoma
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Rachitism

Scapula
Schemocl’s dease
Skeletal

Skeletal muscle
Spinal column
Spinal scapula
Spinal column
Spondyl/o
Spondyl/o
spondylosis

Sterna

Sternocleido mastoid

Supra davicular

Tarso
Talar
Thigh
Thorac/o

Tibial torsion

Trabeculae
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Vertebran growth
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Wrist contusion

Yellow bone marrow
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Vomer bone
Loncha (nasalis inferior)
(mandibul bone)
Hyoid bone
Nostril

Choana

Sinus
Maxillary sinus
Sphenoidal sirus
Frontal sinus
Ethmoidal sinus
Upper limb
Clavicle
Scapula
Humerus
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Radius

Ulnar

Carpal bone

Meta carpal bone (palmar)
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Bones of thoracic cage
Sternum (breast bone)
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Lamina

Transverse process
Spinous process
Vertebral Arch (X2) pedicles and (X2) laminae)
Vertebral foramen
Lower limb

Skeletal of pelvis
Femur bone

Patella

Knee bone
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Lateral metatarsal
Intermediate metatarsal
Medial meta tarsal
Tarsal bone
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Unit5

Cardiovascular system

The cardiovascular system consists of the heart, which pumps blood throughout the body, and
the blood vessels which are the closed network of tubes that transport the blood. There are
three types of blood vessels;
. Arteries, which transport blood away from the heart
. Veins, which transport blood toward the heart
. Capillaries, which connect the arteries and veins, are the smallest of the blood vessels
and are where oxygen, nutrients and wastes are exchange within the tissues.

the walls of the blood vessels of the cardiovascular system usually consist of three
layers or tunics;

. Tunica externa (adventitia)- the outer connective tissue layer

. Tunica media — the middle smooth muscle layer (may also contain varying amounts of
elastic fibers in medium and large arteries)

. Tunica intima — the inner endothelial lining of the blood vessels.

- Arteries are usually further subdivided into three classes, according to the
variable amounts of smooth muscles and elastic fibers contributing to the
thickness of the tunica media, the overall size of the vessels, and its function.

. Large elastic arteries contain substantial amounts of elastic fibers in the tunica media,
allowing expansion and recoil during the normal cardiac cycle. this helps maintain a
constant flow of blood during diastole

. Medium muscular arteries are composed of a tunica media that contains mostly
smooth muscle fibers. This characteristic allows these vessels to regulate their
diameter and control the flow of blood to different parts of the body

. Small arteries and arterioles control the filling of the capillaries and directly
contribute to the arterial pressure in the vascular system.

- Veins also are subdivided into three classes;

. Large veins contain some smooth muscle in the tunica media. But the thickest layer is
the tunica externa. Examples of large veins are the superior vena cava, the inferior
vena cava and the portal vein.

. Small and medium veins contain small amounts of smooth muscle and the thickest
layer is the tunica externa. Examples of small and medium veins are superficial veins
in the upper and lower limbs and deeper veins of the leg and forearm.

. Venules are the smallest veins and drain the capillaries
- Although veins are similar in general structure to arteries they have a number of

distinguinshing features .

. The walls of veins, superficially the tunica media, are thin.

. The luminal diameters of veins are large.

. There often are multiple veins (venae comitantes) closely associated with arteries in
peripheral regions.

. Valves often are present in veins, particularly in peripheral vessels inferior to the level
of the heart. These are usually paired cusps that facilitate blood flow toward the
heart.

More specific information about the cardiovascular system and how it relates to the

circulation of blood throughout the body will be discussed, where appropriate, in

each of the succeeding chapters of the text.
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Cardiovascular structure and function

The cardiovascular system consists of the heart, arteries, veins, capillaries and
lymphatic vessels. Lymphatic vessels are vessels which collect extra cellular fluid and
return it to circulation. The most basic function of the cardiovascular system are to
deliver oxygen and nutrients, to remove waste and regulate temperature.

The heart is actually two pumps; the left heart and the right heart. The amount of
blood coming from the heart (cardiac output) is dependent on arterial pressure. This
chapter deals with the heart and its ability to generate arterial pressure in order to
pump blood.

Functional anatomy

The cardiovascular system can be further divided into three subsystems. The systemic
circulation, the pulmonary circulation and the coronary circulation are subsystem
that along with the heart and lungs make up the cardiovascular system.

The three system can be divided functionally based on the tissue to which they
supply oxygenated blood. The systemic circulation is the subsystem supplied by the
aorta that feeds the systemic capillaries. The pulmonary circulation is the subsystem
supplied by the pulmonary artery that feeds the pulmonary capillaries. The coronary
circulation is the specialize blood supply that perfuses cardiac muscle. (perfuse
means to push or pour a substance or fluid through a body part or tissue)

The cardiovascular system has four basic functions;

It supplies oxygen to body tissues

It supplies nutrients to those same tissues

It removes carbon dioxide and other wastes from the body

It regulates temperature

Vasculatures

Arteries

The arterial supply to the spinal cord comes from two sources. It consists of;
Longitudinally oriented vessels, arising superior to the cervical portion of the cord,
which descend on the surface of the cord.

Feeder arteries that enter the vertebral canal through the intervertebral foramina at
every level; this feeder vessels or segmental spinal arteries, arise predominantly from
the vertebral and deep cervical arteries in the neck, the posterior intercostal arteries
in the thorax, and the lumbar arteries in the abdomen.

After entering an intervertebral foramen, the segmental spinal arteries give rise to
anterior and posterior radicular arteries. This occurs at every vertebral level. At
various vertebral levels, the segmental spinal arteries also give off segmental
medullary arteries. These vessels pass directly to the longitudinally oriented vessels,
reinforcing these.

The longitudinal vessels consist of;

A single anterior spinal artery, which originates within the cranial cavity as the union
of two vessels that arise from the vertebral arteries
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Two posterior spinal arteries, which also originate in the cranial cavity, usually arising
directly from a terminal branch of each vertebral artery.

The right and left posterior spinal arteries descend along the spinal cord, each as two
branches that bracket the posterolateral sulcus and the connection of posterior roots
with the spinal cord

Veins

Veins that drain the spinal cord form a number of longitudinal channels

Two pairs of veins on each side bracket the connections of the posterior and anterior
roots to the cord

One midline channel parallels the anterior median fissure

On midline channel passes along the posterior median sulcus.

LUNGS

Pulmonary arteries

The right and left pulmonary arteries originate from the pulmonary trunk and carry
deoxygenated bloods to the lungs from the right ventricle of the heart.

The bifurcation of the pulmonary trunk occurs to the left of the midline just inferior
to vertebral level, and anteroinferiorly to the left of the bifurcation of the trachea.

Right pulmonary artery

The right pulmonary artery is longer than the left and passes horizontally across the
mediastinum. It passes;

Anteriorly and slightly inferiorly to the tracheal bifurcation and anteriorly to the right
main bronchus

Posteriorly to the ascending aorta, superior vena cava and upper right pulmonary
vein

The right pulmonary artery enters the root of the lung and gives off a large branch to
the superior lobe of the lung.

Left pulmonary artery
The left pulmonary artery is shorter than the right and lies anterior to the descending
aorta and posterior to the superior pulmonary vein.

Pulmonary veins
On each side a superior pulmonary veins and inferior pulmonary vein carry
oxygenated blood from the lungs back to the heart.

Bronchial arteries and veins

The bronchial arteries and veins constitute the nutritive vascular system of the
pulmonary tissues . they interconnect within the lung with branches of the
pulmonary arteries and veins.

The bronchial arteries originate from the thoracic aorta or one of its branches;

A single right bronchial artery normally arises from the third posterior intercostal
artery (but occasionally, it originates from the upper left bronchial artery)
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Two left bronchial arteries arise directly from the anterior surface of the thoracic
aorta — the superior left bronchial artery arises at vertebral level and inferior one
inferior to the left bronchus.

The bronchial arteries run on the posterior surfaces of the bronchi and ramify in the
lungs to supply pulmonary tissues. The bronchial veins drain into;

Either the pulmonary veins or the left atrium

Into the azygos vein on the right or in to the superior intercostal vein or hemiazygos
vein on the left.

Superior Vena Cava (SVC) —— Aorta

Left Pulmonary Artery

—

— Left Pulmonary Veins

Right Pulmonary Artery ——

llquulmon-rthln_/_ [" ‘

Inferior Vena Cava (IVC)

Pericardium

The pericardium is a fibroserous sac surrounding the heart and the roots of the great
vessels it consists of two components, the fibrous pericardium and the serous
pericardium

The fibrous pericardium is a tough connective tissue outer layer that defines the
boundaries of the middle mediastinum. The serous pericardium is thin and consists of
two parts;

The parietal layer lines the inner surface of the fibrous

The visceral layer (epicardium)of serous pericardium adheres to the heart and forms
its outer covering

The Heart

The heart is located between the lungs with its point or apex, directed toward the
inferior and left. The wall of the heart consists of three layers, all named with the
root cardi, meaning heart. Moving from the innermost to the outermost layer, these
are the;

Endocardium- a thin membrane that lines the chambers and valves

Myocardium- a thick muscle layer that makes up most of the heart wall

Epicardium- a thin membrane that covers the heart

The heartbeat

Each contraction of the heart termed systole, is followed by a relaxation phase, diastole, during
which the chambers fill. Each time the heart beats, both atria contract, and immediately
thereafter both ventricles contract. The number of times the heart contracts per minute is the
heart rate. The wave of increased pressure produced in the vessels each time the ventricles
contract is the pulse. Pulse rate is usually contend by palpating a peripheral artery such as the
radial artery at the wrist or the carotid artery in the neck.

Sinoatrial (SA) node- located in the upper right atrium and called the pacemaker
because it sets the rate of the heartbeat.

Atrioventricular (AV) node- located at the bottom of the right atrium near the
ventricle. \

AV bundle- at the top of the interventricular septum.

Left and right bundle branches- which travel along the left and right sides of the
septum.
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Cardiac orientation

The general shape and orientation of heart are that of the pyramid that has fallen
over and it resting on one of its sides. Placed in the thoracic cavity the apex of this
pyramid projects forward, downward, and to the left whereas the basis is opposite
the apex and faces in a posterior direction. The sides of the pyramid consist of;

A diaphragmatic (inferior)surface on which the pyramid rests

An anterior (sternocostal)surface oriented anteriorly

A right pulmonary surface

A left pulmonary surface

Cardiac chambers

The heart functionally consists of two pumps separated by a partition. The right
pump receives deoxygenated blood from the lungs and sends it to the lungs the left
pumps receives oxygenated blood from the lungs and sends it to the body. Each
pump consists of an atrium and a ventricle separated by a valve.

The thin-walled atria received blood coming into the heart, whereas the relatively
thick-walled ventricles pump blood out of the heart.

More forced is required to pump blood through the body than through the lungs, so
the muscular wall of the left ventricle is thicker than the right.

Right atrium

In the anatomical position, the right border of the heart is formed by the right atrium.
This chamber also contributes to the right portion of the hearts anterior surface.
Blood returning to the right atrium enters through one of three vessels, these are;
The superior and inferior venae cavae, which together deliver blood to the heart
from the body

The coronary sinus, which returns blood from the walls of the heart itself.

Right ventricle

In the anatomical position, the right ventricle forms most of the anterior surface of
the heart and a portion of the diaphragmatic surface. The right atrium is to the right
of the right ventricle and the right ventricle is located in front of and to the left of the
right atrioventricular orifice. Blood entering the right ventricle from the right atrium
therefore moves in a horizontal and forward direction.

There are three papillary muscles in the right ventricle. Named relative to their point
of origin on the ventricular surface, they are the anterior, posterior and septal
papillary muscles;

The anterior papillary muscle is the largest and most constant papillary muscle and
arises from the anterior wall of the ventricle.

The posterior papillary muscle may consists of one, two or three structures

The septal papillary muscle is the most inconsistent papillary muscle, being either
small or absent.

Tricuspid valve

the right atrioventricular orifice is closed during ventricular contraction by the
tricuspid valve (right atrioventricular valve) so named because it usually consists of
three cusps or leaflets, the base of each cusps is secured to the fibrous ring that
surrounds the atrioventricular orifice. This fibrous ring helps to maintain the shape of
the opening. The cusps are continuous with each other near their bases at sites
termed commissure.

Pulmonary valve

at the apex of the infundibulum the outflow tract of the right ventricle the opening to
the pulmonary trunk is close by the pulmonary valve which consists of three
semilunar cusps with free edges projecting upward into the lumen of the pulmonary
trunk.

Left atrium

The left atrium forms most of the base or posterior surface of the heart. As with the
right atrium, the left atrium is derived embryologically from two structures
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The posterior half or inflow portion, receives the four pulmonary veins. It has smooth
walls and derives from the proximal parts of the pulmonary veins that are
incorporated into the left atrium during development.

The anterior half is continuous with the left auricle. It contains musculi pectinati and
derives from the embryonic primitive atrium. Unlike the crista terminalis in the right
atrium, no distinct structure separates the two components of the left atrium.

Left ventricle

The left ventricle lies anterior to the left atrium. It contributes to the anterior;
diaphragmatic, and left pulmonary surfaces of the heart and forms the apex. Blood
enters the ventricle through the left atrioventricular orifice and flows in a forward
direction to the apex. The chamber itself is conical is longer than the right ventricle
and has the thickest layer of myocardium.

In the anatomical position the left ventricle is somewhat posterior to the right
ventricle. The interventricular septum therefore forms the anterior wall and some of
the wall on the right side of the left ventricle the septum is described as having two
parts;

A muscular part

Membranous part

The muscular part is thick and forms the major part of the septum whereas the
membranous part is the thin, upper part of the septum. A third part of the septum
may be considered an atrioventricular part because of its position above the septal
cusps of the tricuspid valve. This superior location places this part of the septum
between the left ventricle and right atrium.

Mitral valve

The left atrioventricular orifice opens into the posterior right side of the superior part
of the left ventricle. It is closed during ventricular contraction by the mitral valve (left
atrioventricular valve) which is also referred to as the bicuspid valve because it has
two cusps, the anterior and posterior cusps. The base of the cusps are secured to a
fibrous ring surrounding the opening and cusps are continuous with each other at the
commissure.

Aortic valve

The aortic vestibule or out flow tract of the left ventricle, is continuous superiorly
with the ascending aorta. The opening from the left ventricle into the aorta is closed
by the aortic valve. This valve is similar in structure to the pulmonary valve. It consists
of three semilunar cusps with the free edge of each projecting upward into the lumen
of the ascending aorta.

Between the semilunar cusps and the wall of the ascending aorta are pocket- like
sinuses (the right, left, and posterior aortic sinuses) the right and left coronary
arteries originate from the right and left aortic sinuses because of this the posterior
aortic sinus and cusp are sometimes referred to as the non-coronary sinus and cusps.
The functioning of the aortic valve is similar to that of the pulmonary valve with one
important additional process; as blood recoil after ventricular contraction and fills the
aortic sinuses, it is automatically forced into the coronary arteries because these
vessels originate from the right and left aortic sinuses.

Left Atrium
Right Atrium

Left Atrium
Right Ventricle

Septum
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Cardiac skeleton

The cardiac skeleton is a collection of dense, fibrous connective tissue in the form of
four rings with interconnecting areas in a plane between the atria and the ventricles.
The four ring of the cardiac skeleton surround the two atrioventricular orifices, the
aortic orifice and opening of the pulmonary trunks. They are the annulus fibrous. The
interconnecting areas include;

The right fibrous trigone which is a thickened area of connective tissue between the
aortic ring and right atrioventricular ring

The left fibrous trigone which is a thickened area of connective tissue between the
aortic ring and the left atrioventricular ring.

The cardiac skeleton helps maintain the integrity of the opening it surrounds and
provides point of attachment for the cusps. It also separate the atrial musculature
from the ventricular musculature. The atrial myocardium originates from the upper
border of the rings, whereas the ventricular myocardium originates from the lower
border of the rings. The cardiac skeleton also serves as a dense connective tissue
partition that electrically isolates the atria from the ventricle. The atrioventricular
bundle, which passes through the annulus is the single connection between these
two groups of myocardium.

Coronary vasculature

Two Coronary arteries arise from the aortic sinuses in the initial portion of the
ascending aorta and supply the muscle and other tissues of the heart.

The returning venous blood passes through cardiac veins, most of which empty into
the coronary sinus, this large venous structure is located in the coronary sulcus on
the posterior surface of the heart between the left atrium and left ventricle. The
coronary sinus empties in to the right atrium between the opening of the inferior
vena cava and the right atrioventricular orifice.

Coronary arteries

Right coronary artery

The right coronary artery originates from the right aortic sinus of the ascending aorta.
It passes anteriorly and to the right between the right auricle and the pulmonary
trunk and then descends vertically in the coronary sulcus, between the right atrium
and right ventricle. On reaching the inferior margin of the heart, it turns posteriorly
and continuous in the sulcus on to the diaphragmatic surface and base of the heart.
During this course, several branches arise from the main stem of the vessel;

An early atrial branch passes in the groove between the right auricle an ascending
aorta ,and gives off the sinu-atrial nodal branch. Which passes posteriorly around the
superior vena cava to supply the sinu-atrial node

A right marginal branch is given off as the right coronary artery approaches the
inferior margin of the heart and continuous along this border toward the apex of the
heart.

As the right coronary artery continues on the base diaphragmatic surface of the
heart, it supplies a small branch to the atrioventricular node before giving off its final
major branch, the posterior interventricular branch, which lies in the posterior
interventricular sulcus.

The right coronary ARTERY SUPPLIES the right atrium and right ventricle, the sinu-
atrial and atrioventricular nodes, the interatrial septum, a portion of the left atrium,
the posteroinferior one-third of the interventricular septum, and a portion of the
posterior part of the left ventricle.

Left coronary artery

The left coronary artery originates from the left aortic sinus of the ascending aorta. It
passes between the pulmonary trunk and the left auricle before entering the
coronary sulcus. While still posterior to the pulmonary trunk, the artery divides into
its two terminal branches, the anterior interventricular and the circumflex.

The anterior interventricular branch (left anterior descending artery-LAD)
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Continues around the left side of the pulmonary trunk and descends obliquely
toward the apex of the heart in the anterior interventricular sulcus.

The circumflex branch courses toward the left, in the coronary sulcus and onto the
base diaphragmatic surface of the heart and usually ends before reaching the
posterior interventricular sulcus. A large branch, the left marginal artery usually
arises from it and continues across the rounded obtuse margin of the heart.

The distribution pattern of the left coronary artery enables it to supply most of the
left atrium and left ventricle and most of the interventricular septum, including the
atrioventricular bundle and its branches.

General structure of artery

Tunica intima

Tunica media

Tunica externa

There are three types of arteries which can be classified according to their structure
and size. Elastic arteries which include the aorta have a relatively greater diameter
and a greater number of elastic fibers. Muscular arteries are smaller in diameter than
elastic arteries, but larger than arterioles and they have a relatively larger proportion
of muscle compared to connective tissue. Arterioles are the smallest diameter
arteries and have a few layers of smooth muscle tissue and almost no connective
tissue.

In general, arteries are composed of three layers; the tunica intima (the inner most
layer), the tunica media (middle layer), the tunica externa (the outer most layer of
the artery)

The lumen of an artery is the inside of the vessels where blood flows. The lumen is
lined with the endothelium which forms the interface between the blood and the
vessel wall.

Types of arteries
Elastic arteries
Muscular arteries
arterioles

Cardiac veins

The coronary sinus receives four major tributaries; the great, middle, small and
posterior cardiac veins.

Great cardiac vein the great cardiac vein begins at the apex of the heart. It ascends in
the anterior interventricular sulcus, where it is related to the anterior interventricular
artery and is often termed the anterior interventricular vein.

Reaching the coronary sulcus, the great cardiac vein turns to the left and continues
onto the base diaphragmatic surface of the heart. At this point, it is associated with
the ciercumflex branch of the left coronary artery, continuing along its path in the
coronary sulcus, the great cardiac vein gradually enlarges to form the coronary sinus,
which enters the right atrium.

Middle cardiac vein the middle cardiac vein (posterior interventricular vein) begins
near the apex of the heart and ascends in the posterior interventricular sulcus toward
the coronary sinus. It is associated with the posterior interventricular branch of the
right or left coronary artery throughout its course.

Small cardiac vein the small cardiac vein begins in the lower anterior section of the
coronary sulcus between the right atrium and right ventricle. It continues in this
groove onto the base diaphragmatic surface of the heart where it enters the coronary
sinus at its atrial end. It is a companion of the right coronary artery throughout its
course and may receive the right marginal vein. This small vein accompanies the
marginal branch of the right coronary artery along the acute margin of the heart. If
the right marginal vein does not join the small cardiac vein, it enters the right atrium
directly.
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Posterior cardiac vein the posterior cardiac vein lies on the posterior surface of the
left ventricle just to the left of the middle cardiac vein. It either enters the coronary
sinus directly or joins the great cardiac vein.

Other cardiac veins

Two additional groups of cardiac veins are also involved in the venous drainage of the
heart.

The anterior veins of right ventricle (anterior cardiac veins) are small veins that arise
on the anterior surface of the right ventricle. They cross the coronary sulcus and
enter the anterior wall of the right atrium. They drain the anterior portion of the right
ventricle. The right marginal vein may be part of this group if it does not enter the
small cardiac vein.

A group of smallest cardiac veins (venae cordis minimae or veins of thebesinus) have
also been described. Draining directly into the cardiac chambers, they are numerous
in the right atrium and right ventricle, are occasionally associated with the left
atrium, and are rarely associated with the left ventricle.

Venules

venules are endothelial tubes that are usually surrounded by a mono layer of
vascular smooth muscles cells. Smooth muscle cells in venules are much smaller in
diameter but longer than those of arterioles. The smallest venules are more
permeable than capillaries. A significant amount of the diffusion that occurs in the
microcirculation, therefore, occurs in the venules.

Coronary lymphatics

The lymphatic vessels of the heart follow the coronary arteries and drain mainly into;
Brachiocephalic nodes, anterior to the brachiocephalic veins

Tracheobronchial nodes, at the inferior end of the trachea

Cardiac conduction system

The musculature of the atria and ventricles is capable of contracting spontaneously.
The cardiac conduction system initiates and coordinates contraction. The conduction
system consists of nodes and networks of specialize cardiac muscle cells organized
into four basic components;

The sinu-atrial node

The atrioventricular node

The atrioventricular bundle with its right and left bundle branches

The subendocardial plexus of conduction cells (the pukinje fibers)

The unique distribution pattern of the cardiac conduction system establishes an
important unidirectional pathway of excitation\contraction. Throughout its course,
large branches of the conduction system are insulated from the surrounding
myocardium by connective tissue. This tends to decrease inappropriate stimulation
and contraction of cardiac muscle fibers. The number of functional contacts between
the conduction pathway and cardiac musculature greatly increases in the
subendocardial network.
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Sinu-atrial node

Impulses begin at the sinu-atrial node, the cardiac pace maker. This collection of cells
is located at the superior end of the crista terminalis at the junction of the superior
vena cava and the right atrium. This is also the junction between the parts of the
right atrium derived from the embryonic sinus venous and the atrium proper. The
excitation signals generated by the sinu-atrial node spread across the atria, causing
the muscle to contract.

Atrioventricular node

Concurrently, the wave of excitation in the atria stimulates the atrioventricular node,
which is located near the opening of the coronary sinus, close to the attachment of
the septal cusps of the tricuspid valve, and within the atrioventricular septum. The
atrioventricular node is a collection of specialize cells that forms the beginning of an
elaborate system of conducting tissue, the atrioventricular bundle which extends the
excitatory impulse to all ventricular musculature.

Atrioventricular bundle

The atrioventricular bundle is a direct continuation of the atrioventricular node. It
follows along the lower border of the membranous part of the interventricular
septum before splitting into right and left bundles.

The right bundle branch continues on the right side of the interventricular septum
toward the apex of the right ventricle.

The left bundle branch passes to the left side of the muscular interventricular septum
and descends to the apex of the left ventricle. Along its course it gives off branches
that eventually become continuous with the subendocardial plexus of conduction
cells . as with the right side, the network of specialized cells spreads the excitation
impulses throughout the left ventricle.

Cardiac innervation

The automatic division of the peripheral nervous system is directly responsible for
regulating;

Heart rate

Force of each contraction

Cardiac output

Branches from both the parasympathetic and sympathetic system contribute to the
formation of the cardiac plexus. This plexus consists of a superficial part, inferior to
the aortic arch and between it and the pulmonary trunk. And a deep part, between
the aortic arch and the tracheal bifurcation.

From the cardiac plexus, small branches that are mixed nerves containing both
sympathetic and parasympathetic fiber supply the heart, these branches affect nodal
tissue and other components of the conduction system, coronary blood vessels, and
atrial and ventricular musculature.

Heart valves

Four cardiac valves helps to direct flow through the heart. Heart valves cause blood
to flow only in the desired direction. If a heart without these valves were to contract;
it would compress the blood; causing it to flow both backward and forward.

Instead, under normal physiological conditions heart valve acts as check valves to
prevent blood from flowing in the reverse direction. In addition, heart valves remain
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closed until the pressure behind the valve is large enough to cause blood to move
forward.
Each human heart has two atrioventricular (AV) valves which are located between
the atria and the ventricles. The tricuspid valve is the valve between the right atrium
and right ventricle. The mitral valve prevent blood from flowing backward into the
pulmonary veins and therefore into the lungs, even when the pressure in the left
ventricle is very high. The mitral valve is a bicuspid valve, which has two cusps, while
a tricuspid valve has three cusps.
The other two valves in the human heart are known as semilunar valves. The two
semilunar valves are the aortic valve and the pulmonic valve. The aortic valve is
located between the aorta and the left ventricle, and when it closes it prevent blood
from flowing backward from the aorta into the left ventricle. The pulmonic valve is
located between the right ventricle and the pulmonary artery and when it closes it
prevents blood from flowing backward from the pulmonary artery into the right
ventricle.
Cardiac orientation
The general shape and orientation of the heart are that of a pyramid that has fallen
over and is resting on one of its sides. Placed in the thoracic cavity, the apex of this
pyramid projects forward, downward, and to the left, whereas the base is opposite
the apex and faces in a posterior direction.
The sides of the pyramid consist of;

. A diaphragmatic (inferior) surface on which the pyramid rests

. An anterior (sternocostal) surface oriented anteriorly

. A right pulmonary surface

. A left pulmonary surface

Medical device

Electrocardiography

Electrocardiography (ECG) measures the heart’s electrical activity as it functions.

Electrodes (leads) placed on the body’s surface detect the electrical signals, which are then

amplified and recorded as a tracing. A normal or sinus rhythm which originates at the SA

node, the letters assigned to individual components of one complete cycle;

. The P wave represents electrical change, or depolarization, of the atrial muscles

. The QRS components shows depolarization of the ventricles.

. The T wave shows return, or repolarization of the ventricles to their resting state.
Atrial repolarization is hidden by the QRS wave.

. The small U wave, if present, follows the T wave. It is of uncertain origin.

An interval measures the distance from one wave to the next; a segment is a smaller

component of the tracing. Many heart disorders, some of which are described later in the

chapter, appear as abnormalities in ECG components.
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An electrocardiogram (ECG or EKG) is a quick test to check the heartbeat. It records the electrical
signals in the heart. Test results can help diagnose heart attacks and irregular heartbeats, called
arrhythmias.

ECG machines can be found in medical offices, hospitals, operating rooms and ambulances. Some
personal devices, such as smartwatches, can do simple ECGs.

An electrocardiogram (ECG or EKG) is done to check the heartbeat. It shows how fast or how slow
the heart is beating. ECG test results can help your care team diagnose:

(] Irregular heartbeats, called arrhythmias.
®  Anprevious heart attack.

®  The cause of chest pain. For example, it may show signs of blocked or
narrowed heart arteries.

An ECG also may be done to learn how well a pacemaker and heart disease treatments are
working.

You may need an ECG if you have:

(] Chest pain.

o Dizziness, lightheadedness or confusion.

(] Pounding, skipping or fluttering heartbeat.
(] Fast pulse.

(] Shortness of breath.

(] Weakness or fatigue.

(] Reduced ability to exercise.

If you have a family history of heart disease, you may need an electrocardiogram to screen for
heart disease, even if you don't have symptoms. The American Heart Association says ECG
screening may be considered for those at low risk of heart disease in general, even if there are no
symptoms. Most heart doctors consider an ECG as a basic tool to screen for heart disease,
although its use needs to be individualized.

If symptoms tend to come and go, a regular ECG may not find a change in the heartbeat. Your
healthcare team may suggest wearing an ECG monitor at home. There are several types of
portable ECGs.

(] Holter monitor. This small, portable ECG device is worn for a day or more to
record the heart's activity. You wear it at home and during daily activities.

(] Event monitor. This device is like a Holter monitor, but it records only at
certain times for a few minutes at a time. It's typically worn for about 30 days.
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You usually push a button when you feel symptoms. Some devices
automatically record when an irregular heart rhythm occurs.

Ambulatory Blood
pressure monitor

Anaurysm

Agina pectoris

Angiochlecystiti
Angioectomy
Angioma
Anticoagulant
Aortostenosis
Arter, Arterio
Arteriography
Arterioscletrosis

Arteritis

Artificial heart

Atheroma

Atria

Atrio Ventrical (AV)

node

Bacteremia

Blood acidity

Blood Auto Analyzer

Blood counter

Blood flow

Blood warmer

Brady cardia

O oK

slae ol sk
s

A j3 23

31 e 4SSl
Sl i s

K bl

G300 paisa Hsas
T

Aldeilaa

o8l Su

Ol

B A
Ol bl

S A el

A5 A gy
Bsoe

a jalas

U RERUNPPRS

O P bans

U5 O sl

SN K IN G
JSa A 4 oK)
(0>

G5 LRl o jlad
O G

O o€ o K

8 i (a8

110

Alualosis Ambulatory
Infusion

Pumps

Anemia

Angio Cardio pathy

Angio -

Angio graphy

Angio plasty
Aorta
Apex

Arteries

Arteriol

Arterio Venous
oxygen difference
Artery

Atherosclerosis

Atrio-

Atrium Atrio
Ventricular

Valves

Biscupid (mitral)
Valve
Blood cells

Blood cholesterol
Blood dyscrasia
Blood poisoning

Blood pressure
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Capillarisation
Cardiac arrest
Cardiac impulse
Cardiac output
Cardia rate

Cardiomalacia
Cardiomegaly
Cardio vascular
disecase

Carotid artery

Circulation

Clog

Coagulation

Congestion

Constituents of blood

Coronary

Diameter of blood cells

Dilation

Electrocardiogram

(ECG)
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Endocarditis

Erythema multiforme
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Capillary
Capillaries
Cardiac
Cardiac cycle
Cardiac pet (co)
Cardio

Cardiologist

Cardio vascular

Cardio vascular
endurance
Circulatory system

Clotting

Coarctation aorta

Congestive heart

failure

Coronary thrombosis

Corpuscles

Diastolic blood

pressure

Embolism

Endo arteritis

Endo cardium

Erythrocytemia

Erythrocyte

External counter

pulsation (EECP)
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Ethylene oxide
monitors

Fasting blood sugar

Fibrillation
Gradiation of
construction

Hematocrit
Heart beat

Heart sounds

Heart volume

Hem arthrosis
Hematoma
Heme
Hemodialysis
Hemostasis
Hyperemia
Hypernatremia
Hypertension
Hypoglycemia

Hypotension

Infusion

Ischemia

Leucocytosic

Leuk/o, leukocyte/o

Lipemia

Lysemia
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Ferr/o, ferr/i

Flutter

Hematoma

Heart rate

Heart valve

Hemo, hemato

Heroatology analyzer

Hemato phobia

Hemo dynamic
Hemorrhage

HR (heart rate) max
Hyperglycemia
Hyperkalemia
Hypocalciuma
Hyponatremia
Infectious arthritis
Intravenous

Leucopenia

Leukemia, leuchemia

Microcirculation
Monocytosis
Myocardium packed-
cells

Pericarditis

Perimysium
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Mitral valve

Monocytes

Myocarditis

Non-thrombugenic

surface

Palpitation
Pericardium peripheral
vascular

Disease

Phlebo-

Platelate

Portal hypertension
Prolapsed

Pulmoncery blood
pressure

Pulmonary Veins
Radial artery
Semilunar valve
Sphygmo-

Stenotic valves
Systolic blood pressure

Telangiectasia

Thrombocyte

Thrombocytopenia
Thrombose
Toxemia

Varico-

Vascularization

Vasoconstriction
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Phlebitis

Phlebotomy

Polycythemia

Precapillary sphincter

Pulmonary arteries
Pulmonary circulatory
system

Pulse

Red blood cell (RBC)
Sino arterial (SA) node

Striped cardiac

Tacycardiai

Thrombo-

Thrombophlebitis

Thrombosis
Transfusion
Vascular

Vasculitis

Vasodilation

Vasomotor control
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Circulatory system
Atrium

Ventricle

S.V.C (Superior Vena Cava)
I.V.C (Inferior Vena Cava)
Jugular

Myocardial infection

Tricuspid valve
Mitral valve

Pulmonary valve

Arteries
Vein
Arterioles
Venules

Capillaries

Pericardium
Myocardium

Endocardium

Fibrous pricard
Serous pricard
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Right axillary artery

Right and left common carotid arteries
Leftsubclavian artery
Aortic arch

Ascending aorta
Descending (thoracic) aorta
Right brachial artery
Common hepatic artery
Descending (abdominal) aorta
Right common iliac artery
Right external iliac artery
Left gastric artery

Splenic artery

Left renal artery

Left radial artery

Left ulnerr artery

Left internal iliac artery
Right femoral artery

Right popliteal artery
Right posterior tibial artery
Right anterior tibial artery
Right peroneal artery
Right dorsail pedis artery
Veins:

Right

Pulmonary vein

Left pulmonary vein

Superior Vena Cava
Inferior Vena Cava

Right external jugular vein
Right internal jugular vein
Right subclavian vein
Superior vena cava

Right artery vein

Right and left brachial cephalic vein
Left cephalic vein

Left brachial vein

Right hepatic vein

Splenit vein

Left renal vein
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Left ulnar vein

Left Radial Vein

Inferior Vena Cava

Right common iliac vein
Right internal iliac vein
Right external iliac vein
Right femoral vein

Right popliteal vein

Right peroneal vein

Right great seplanous vein

Right dorsalis venous arch
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Pulmonary valve
Right coronary
Left anterior descending
Left circumflex
Superior vena cava
Inferior vena cava
Acorta (arota)
Pulmonary artery
Pulmonary vein
Right atrium

Right ventricle
Left atrium

Left ventricle
Papillary muscles
Chordae tendineae
Tricuspid valve
Mitral valve

Arteries
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Arteries

Intima
Media

Externa
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Unit6

Respiratory system

The main function of the respiratory system is to provide oxygen to body cells for
energy metabolism and to eliminate carbon dioxide, a byproduct of metabolism.
Because these gases must be carried to and from the cells in the blood, the
respiratory system works closely with the cardiovascular system to accomplish gas
exchange. This activity has two phases;

. External gas exchange occurs between the outside atmosphere and the blood.

. Internal gas exchange occurs between the blood and the tissues.

Upper respiratory passageways

The upper respiratory passageways consist of the nose and pharynx. Air can also be
exchanged through the mouth, but there are fewer mechanisms for cleansing the air taken
in by this route.

The nose

Air enters through the nose, where it is warmed, filtered, and moistened as it passes over
the hair-covered mucous membranes of the nasal cavity. Cilia- microscopic hair-like
projections from the cells that line the nasal passageways sweep dirt and foreign material
toward the throat for elimination. Receptors for the sense of smell are located within bony
side projections of the nasal cavity called conchae.

The pharynx

Inhaled air passes into the throat, or pharynx, where it mixes with air that enters through
the mouth and also with food destined for the digestive tract. The pharynx is divided into
three regions;

. The nasopharynx is the superior portion located behind the nasal cavity.

. The oropharynx is the middle portion located behind the mouth

. The laryngopharynx is the inferior portion located behind the larynx

Lower respiratory passageways and lungs

Air moves from the pharynx into the larynx, commonly called the voice box, because it
contains the vocal folds, or cords.

The larynx

The larynx is shaped by nine cartilages, the most prominent of which is the anterior thyroid
cartilage that forms the “adam’s apple”. The small leaf-shaped cartilage at the top of the
larynx is the epiglottis.

The larynx contains the vocal folds, bands of tissue that are important in speech
production. Vibrations produced by air passing over the vocal folds from the basis for voice
production, although portions of the throat and mouth are needed for proper speech
articulation. The opening between the vocal folds is the glottis (the epiglottis is above the
glottis)
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The trachea
The trachea is a tube reinforced with C-shaped rings of cartilage to prevent its collapse
(you can feel these rings if you press your fingers gently against the front of your throat).
The trachea is contained in a region known as the mediastinum, which consists of the
space between the lungs together with the organs contained in this space. In addition to
the trachea, the mediastinum contains the heart, esophagus, large vessels, and other
tissues.
The bronchial system
At its lower end, the trachea divides into a right and a left primary bronchus, which enter
the lungs. The right bronchus is shorter and wider; it divides into three secondary bronchi
in the right lung. The left bronchus divides into two branches that supply the left lung.
Further divisions produce an increasing number of smaller tubes that supply air to smaller
subdivisions of lung tissue. As the air passageways progress through the lungs, the cartilage
in the walls gradually disappears and is replaced by smooth muscle.
The smallest of the conducting tubes, the bronchioles, carry air into the microscopic air
sacs, the alveoli, through which gases are exchanged between the lungs and the blood.
Breathing
One of the most important functions of the thorax is breathing. The thorax not only
contains the lungs but also provides the machinery necessary the diaphragm, thoracic
wall, and the ribs for effectively moving air into and out of the lungs.
Up and down movements of the diaphragm and changes in the lateral and anterior
dimensions of the thoracic wall, caused by movements of the ribs, alter the volume
of the thoracic cavity and are key elements in breathing.
Air is moved into and out of the lungs by the process of breathing, technically called
pulmonary ventilation. This consists of a steady cycle of inspiration and expiration,
separated by a period of rest. Breathing is normally regulated unconsciously by
centers in the brainstem. These centers adjust the rate and rhythm of breathing
according to changes in the blood composition, especially the concentration of
carbon dioxide.

B The three most important functions of the respiratory system are gas exchange,
acid-base balance and the production of sound. The most basic activity of the
respiratory system is to supply oxygen for metabolic needs and to remove
carbon dioxide. Carbon dioxide which is carried in the hemoglobin of our red
blood cells, is exchange in the lungs for oxygen, which Is also carried in the
hemoglobin. Fresh air which we continuously inspire into the lungs is exchanged
for air that has been enriched with carbon dioxide. Increases in carbon dioxide
lead to increases in hydrogen ion concentration resulting in lower PH or more
acidity.

The respiratory system aids in acid-base balance by removing carbon dioxide
from the body.

Phonation, or the production of sounds by air movement through vocal cords, is
the third important function of the respiratory system. When you speak, the
muscle of respiration cause air to move over the vocal cords and through the
mouth resulting in intelligible sounds.

To understand the path of air through the respiratory system, consider the
system components, which include two lungs, a trachea, bronchi, bronchioles,
alveoli, and their associated blood vessels.

Air enters the respiratory system through the mouth or nose, after being
filtered and heated, the air passes through the pharynx and the larynx. It then
enters the trachea from where it passes to the bronchial tree. There are three
generations of bronchi, which are conducting air ways greater than about 0.5cm
in diameter. Bronchioles are also conducting airways that have diameters
greater than approximately 0.05cm. there are approximately 13 generations of
bronchioles, with the last generation being known as terminal bronchioles.
Beyond the terminal bronchioles, air enters the transitional zone. There are
several generations of respiratory bronchioles, just beyond the bronchi.
Respiratory bronchioles have a diameter of approximately 0.05cm and a length
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of about 0.1cm. at the ends of the respiratory bronchioles, air passes into
alveolar ducts and finally into alveolar sacs. Alveolar ducts and alveolar sacs
make up the respiratory zone of the respiratory system.

At the left, you can see the gross structure of the right lung and the conducting
airways. At the upper right, the branching of a bronchiole can be seen. Finally at
the lower right, at highest magnification, respiratory bronchioles, alveolar
ducts, alveolar sacs, ....

Ventilation

Is the act of supplying air into the lungs and perfusion is the pumping of blood
into the lungs.

The ratio of ventilation to perfusion is important for lung function and is
represented as the ventilation\perfusion ratio.

Hyper ventilation

Oxygen and carbon dioxide in blood are carried in hemoglobin, a substance
inside red blood cells. Hemoglobin in oxygenated blood that is returning from
areas of the lung where gas exchange has occurred is normally saturated.
Therefore, hyperventilation of room air will not add much oxygen to the blood
stream. If a patient suffers from low oxygen due to a mismatch in ventilation
and perfusion, the patient must breathe air with a higher percentage of oxygen
than that which occurs in room air.

alveolar ventilation

alveolar ventilation is the exchange of gas between the alveoli and the external
environment. It can be measured as the volume of fresh air entering and
leaving the alveoli each minute. Oxygen from the atmosphere enters the lungs
through this ventilation and carbon dioxide from the venous blood returns to
the atmosphere.

Physicians and biomedical engineers often discuss alveolar ventilation in terms
of standard lung volumes.

Volyme

[Total Tung Capacity =
Inspiratory Capity Exspiratory Vital Capacity

| AV

Residual Volume
Time

Tidal volume

Tidal volume (TV) is the volume of ambient air entering and leaving the mouth
and nose per minute during normal, unforced breathing.

(normal TV for a healthy 70Kg adult is approximately 500mL per breath, but this
value can vary considerably during exercise.

Residual volume

Residual volume (RV) is the volume of air left in the lungs after maximal forced
expiration. This volume is determined by a balance between muscle forces and
the elastic recoil of the lungs. RV is approximately 1.5L in a healthy 70Kg
individual. RV is much greater for individuals with emphysema. (is a chronic
disease in which air spaces beyond bronchioles are increased)

Expiratory reserve volume

Expiratory reserve volume (ERV) is the volume of air expelled from the lungs
during a maximal forced expiration that begins at the end of normal tidal
expiration. The ERV plus the RV combine to make up the functional residual
capacity. Normal ERV for our standard 70Kg individual is approximately 1.5L.
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Inspiratory reserve volume

Inspiratory reserve volume (IRV) is the volume of air that is inhaled during
forced maximal inspiration beginning at the end of normal tidal inspiration. This
volume depends on muscle mal

The IRV of a healthy 70Kg individual is approximately 2.5L.

Functional residual capacity

Functional residual capacity (FRC) is the volume in the lungs at the end of
normal tidal expiration. FRC depends on the equilibrium point at which the
elastic inward recoil of the lungs balances the elastic outward recoil of the chest
wall. FRC consists of the sum of the RV and the ERV. The FRC of a healthy 70Kg
adult is approximately 3L.

Inspiratory capacity

Inspiratory capacity (IC) is the volume of air taken into the lungs during a
maximal inspiratory effort that starts at the end of a normal TV expiration. IC is
the sum of TV and IRV and can be represented by (IC=IRV+TV). the IC of our
healthy 70Kg adult is about 3L.

Total lung capacity

Total lung capacity (TLC) is the volume of air in the lungs after a maximal
inspiratory effort. The strength of contraction of inspiratory muscle and the
inward elastic recoil of the lungs and the chest wall determine the TLC. The TLC
is also equal to the sum of the IRV, the TV, the ERV, and the RV.

A typical value for TLC of a healthy 70Kg male is about 6L.

Vital capacity

Vital capacity (VC) is the volume of air expelled from the lung during a maximal
expiratory

effort after a maximum forced inspiration. The VC is the difference between the
TLC and the RV.

VC in a normal healthy 70Kg adult is about 4.5L.

Muscles of inspiration

The rib muscles (external intercostals) raise and enlarge the rib cage when
contracted. The diaphragm and the rib muscles contract simultaneously during
inspiration. If they did not, the contraction of the external intercostals could
cause the diaphragm to be pulled upward.

Accessory muscles are not used in normal quiet breathing. They are used,
however during heavy breathing as in exercises and during the inspiratory
phase of sneezing and coughing. As example of an accessory muscle is the
sternocleidomastoid, which elevates the sternum to increase the
anteroposterior (front to back) and the transverse (side to side) dimensions of
the chest.

Muscles of expiration

Expiration is passive during quiet breathing and no muscle contraction is
required. The elastic contraction, or recoil, of alveoli due to alveolar stiffness is
enough to raise the alveolar pressure above atmospheric pressure, the
condition required for expiration.

Active expiration occurs during exercise, speech, singing, and the expiratory
phases of coughing and sneezing. Active expiration may also be required due to
pathologies such as emphysema. Muscles of active expiration are the muscles
of the abdominal wall including the rectus abdominis, external and internal
obliques, transverse abdominis and internal intercostals.

Movement of the thoracic wall and diaphragm during breathing

One of the principal functions of the thoracic wall and the diaphragm is to alter
the volume of the thorax and thereby move air in and out of the lungs.

During the breathing dimension of the thorax change in the vertical, lateral and
anteroposterior direction. Elevation and depression of the diaphragm
significantely alter the vertical dimensions of the thorax. Depression results
when the muscle fibers of the diaphragm contract. Elevation occurs when the
diaphragm relaxes.
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Changes in the anteroposterior and lateral dimensions result from elevation
and depression of ribs. The posterior ends of the ribs articulate with the
vertebral column, whereas the anterior most of ribs articulate with the sternum
or adjacent ribs.

Because the anterior ends of the ribs are inferior to the posterior ends, when
the ribs are elevated, they move the sternum upward and forward.

Nasal cavities

The two nasal cavities are the upper most parts of the respiratory tract and
contain the olfactory receptors. They are elongated wedge-shaped spaces with
a large inferior base and a narrow superior apex and are held open by a skeletal
framework consisting mainly of bone and cartilage.

The smaller anterior regions of the cavities are enclosed by the external nose,
whereas the larger posterior regions are more central within the skull. The
anterior apertures of the nasal cavities are the nares, which open onto the
inferior surface of the nose. The posterior apertures are the choanae which
open into the nasopharynx.

larynx and pharynx

the larynx is the upper part of the lower airway and is attached below to the top
of the trachea and above, by a flexible membrane, to the hyoid bone, which in
turn is attached to the floor of the oral cavity. A number of cartilages form a
supportive frame work for the larynx, which has a hollow central channel. The
dimensions of this central channel can be adjusted by soft tissue structures
associated with the laryngeal wall. The most important of these are two lateral
vocal folds, which project toward each other from adjacent sides of the
laryngeal cavity. The upper opening of the larynx (laryngeal inlet) is tilted
posteriorly and is continuous with the pharynx.

The pharynx is a chamber in the shape of a half-cylinder with walls formed by
muscles and fascia. Above, the walls are attached to the base of the skull, and
below to the margins of the esophagus. On each side, the walls are attached to
the lateral margins of the nasal cavities, the oral cavity, and the larynx therefore
open into the anterior aspect of the pharynx, and the esophagus opens
inferiorly.

The part of the pharynx posterior to the nasal cavities is the nasopharynx. Those
parts posterior to the oral cavity and larynx are the oropharynx and
laryngopharynx respectively.

Larynx
The larynx is a hollow musculoligamentous structure with a cartilaginous frame
work that caps the lower respiratory tract. The cavity of the larynx it continues
below with the trachea, and above opens into the pharynx immediately
posterior and slightly inferior to the tongue and the posterior opening of the
oral cavity.
The larynx is both a valve (or sphincter) to close the lower respiratory tract, and
an instrument to produce surround. It is composed of;

Three large unpaired cartilage

Three pairs of smaller cartilages

A fibro-elastic membrane and numerous muscles

Pharynx

The pharynx is a musculofascial half-cylinder that links the oral and nasal
cavities in the head to the larynx and esophagus in the neck. The pharyngeal
cavity is a common pathway for air and food. The pharynx is attached above to
the base of the skull and is continues below.

The walls of the pharynx are attached anteriorly to the margins of the nasal
cavities, oral cavity and larynx. Based on these anterior relationships the
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pharynx is subdivided into three regions, the nasopharynx, oropharynx, and
laryngopharynx;
. The posterior apertures (choanae) of the nasal cavities open into the nasopharynx
. The posterior opening of the oral cavity opens into the oropharynx
. The superior aperture of the larynx opens into the laryngopharynx
In addition to these openings, the pharyngeal cavity is related anteriorly to the posterior
one-third of the tongue and to the posterior aspect of the larynx. The pharyngotympanic
tubes open into the lateral walls of the nasopharynx.

Nasopharynx

The nasopharynx is behind the posterior apertures of the nasal cavities and above the level

of soft palate. Its ceiling is formed by the sloping base of the skull and consists of the

posterior part of the body of the sphenoid bone and the basal part of the occipital bone.

The ceiling and lateral walls of the nasopharynx form a domed vault at the top of the

pharyngeal cavity that is always open.

The cavity of the nasopharynx is continuous below with the cavity of the oropharynx at the

pharyngeal isthmus. The position of the pharyngeal isthmus is marked on the pharyngeal

wall by a mucosal fold caused by the underlying palatpharyngeal sphincter, which is part of

the superior constrictor muscle.

Elevation of the soft palate and constriction of the palatopharyngeal sphincter closes the

pharyngeal isthmus during swallowing and separates the nasopharynx from the

oropharynx.

The most prominent features on each lateral wall of the nasopharynx are;

. The pharyngeal opening of the pharyngotympanic tube

. Mucosal elevations and folds covering the end of the pharyngotympanic tube and the
adjacent muscles

The opening of the pharyngotympanic tube is posterior to and slightly above the level of

the hard palate, and lateral to the top of the soft palate.

Lungs

The two lungs are organs of respiration and lie on either side of the
mediastinum surround by the right and left pleural cavities. Air enters and
leaves the lung via main bronchi, which are branches of the trachea.

The pulmonary arteries deliver deoxygenated blood to the lungs from the right
ventricle of the heart, oxygenated blood returns to the left atrium via the
pulmonary veins.

The right lung is normally a little larger than the left lungs because the middle
mediastinum, containing the heart, bulges more to the left than to the right.
Each lung has a half-cone shaped, with the base, apex, two surfaces and three
borders;

. The base sits on the diaphragm the apex projects above rib1 and into the root of the
neck

. The two surfaces — the costal surface lies immediately adjacent to the ribs and
intercostal spaces of the thoracic wall. The mediastinal surface lies against the
mediastinum anteriorly and the vertebral column posteriorly and contains the
comma-shaped hilum of the lung through which structures enter and leave.

. The three borders — the inferior border of the lung is sharp and separates the base
from the costal surface. The anterior and posterior borders separate the costal
surface from the medial surface. Unlike the anterior and inferior borders, which are
sharp, the posterior border is smooth and rounded.
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The right lung has three lobes and two fissures normally the lobes are freely movable against each
other because they are separated; almost to the helium by invaginations of visceral pleura. These
invaginations from the fissures;

The oblique fissure separates the inferior lobe (lower lobe) from the superior lobe and
the middle lobe of the right lung
The horizontal fissure separates the superior lobe (upper lobe) from the middle lobe.

Left lung

The left lung is smaller than the right lung and has two lobes separated by an oblique
fissure.

The oblique fissure of the left lung is slightly more oblique than the corresponding
fissure of the right lung.

Bronchial tree

The trachea is a flexible tube that extends from vertebral. The trachea is held open by
C-shaped transverse cartilage rings embedded in its wall the open part of the C facing
posteriorly. The lowest tracheal ring has a hook-shaped structure, the carina, that
projects backward in the midline between the origins of the two main bronchi the
posterior wall of the trachea is composed mainly of smooth muscle.

Each main bronchus enters the root of a lung and passes through the helium into the
lung it self.

Bronchopulmonary segments

A bronchopulmonary segment is the area of lung supplied by a segmental bronchus
and its accompanying pulmonary artery branch.

Tributaries of the pulmonary vein tend to pass intersegmentally between and around
the margins of segments.

Each bronchopulmonary segment is shaped like an irregular cone with the apex at the
origin of the segmental bronchus and the base projected peripherally onto the surface
of the lung.

A bronchopulmonary segment is the smallest, functionally independent region of a
lung and the smallest area of lung that can be isolated and removed without affecting
adjacent regions.

There are ten bronchopulmonary segments in each lung;

Pulmonary arteries
The right and left pulmonary arteries originate from the pulmonary trunk and
carry deoxygenated blood to the lungs from the right ventricle of the heart.

- Right pulmonary artery
The right pulmonary artery is longer than the left and passes horizontally acroos
the mediastinum. It passes;
Anteriorly and slightly inferiorly to the tracheal bifurcation and anteriorly to the right
main bronchus
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Posteriorly to the ascending aorta, superior vena cava, and upper right pulmonary vein.

The right pulmonary artery enters the root of the lung and gives off a large branch to
the superior lobe of the lung. The main vessel continues through the helium of the
lung, gives off a second branch to the superior lobe, and then divides to supply the
middle and inferior lobes.

- Left pulmonary arteries
The left pulmonary artery is shorter than the right and lies anterior to the
descending aorta and posterior to the superior pulmonary vein. It passes through
the root and helium and branches within the lung.

Pulmonary veins
On each side a superior pulmonary vein and an inferior pulmonary vein carry
oxygenated blood from the lungs back to the heart. The veins begin at the helium
of the lung, pass through the root of the lung, and immediately drain into the left
atrium.
Bronchial arteries and veins
The bronchial arteries and veins constitute the nutritive vascular system of the
pulmonary tissues (bronchial walls and glands, wall of large vessels, and visceral
pleura). They interconnect within the lung with branches of the pulmonary
arteries and veins.
The bronchial arteries originate from the thoracic aorta or one of its branches;
A single right bronchial artery normally arises from the third posterior intercostal
artery (it originates from the upper left bronchial artery)
Two left bronchial arteries arise directly from the anterior surface of the thoracic aorta
and the inferior one inferior to the left bronchus.

The bronchial arteries run on the posterior surface of the bronchi and ramify in the
lungs to supply pulmonary tissues.

The bronchial veins drain into;

Either the pulmonary veins or the left atrium

Into the azygos vein on the right or in to the superior intercostal vein or hemiazygos
vein on the left.

Pleural cavity

Two pleural cavities one on either side of the mediastinum surround the lungs;
Superiorly, they extend above rib1 into the root of the neck

Inferiorly, they extend to a level just above the costal margin

The medial wall of each pleural cavity is the mediastinum

Pleura

Each pleural cavity is lined by a single layer of flat cells, mesothelium, and an associated
layer of supporting connective tissue, together, they form the pleura.

The pleura is divided into two major types, based on location;

Pleura associated with the walls of a pleural cavity is parietal pleura

Pleura that reflects from the medial wall and onto the surface of the lung is visceral
pleura, which adheres to and covers the lung.

Each pleural cavity is the potential space enclosed between the visceral and parietal
pleurae.

They normally contain only a very thin layer of serous fluid. As a result, the surface of
the lung, which is covered by visceral pleura, directly opposes and freely slides over
the parietal pleura attached to the wall.
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MEDICAL DEVICE

Ventilator

ventilator, sometimes called a mechanical ventilator, isa machine that helps you
breathe when you're sick, injured, or sedated for an operation. It pumps oxygen-rich air
into your lungs. It also helps you breathe out carbon dioxide, a harmful waste gas your

body needs to get rid of.
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Bronchus

Bronchus principalis
Bronchus lobaris
Bronchiol

Lung

Alveol

Mediastan

Pleura

Ventilation
Diffusion

Perfusion

Cortex

Pons

Medulla oblongata
Nerves

Chest

Neurogenic control
Voluntary
Involuntary
Chemical control

Mechanical control
Mocus

Stretch receptors
Junctional receptors

Surfactant

Interstitial elastic tissue
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Diaphragm
Internal

External

Ribs

Pelura

Accessory Respiratory Muscles:
Anterior Scalenum

Sterno cleido mastoid

Sternum

Ventilation Defect
Diffusion Defect
Interstitial pneumonia
Interstitial fibrosis
Interstitial edema
Perfusion Defects
Dyspnea

Hemoptysis

Inspection
Palpation

Percussion
Auscultation
Normal lung sounds

Abnormal lung sounds

Nose

Nasal septum
Nasopharynx
Lacrimal duct
Oropharynx
Soft plate
Larynx
Trachea
Upper division

Truncus intermedius

Lingual
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Nose

Epiglottis

Vocal cords
Trachea

Cough

Mucous secretion
Ciliae

Alveoli

Respitory Infections

Blood

Lymph

Respitory Airway

Stomach

Contiguity

Respitory failure

Cortex causes

Thoracic causes (intra thoracic)
Acute obstruction

Pulmonary edema

Cardio genic edema
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Unit7

Nervous system

The nervous system and the endocrine system coordinate and control the body. Together they
regulate our responses to the environment and maintain homeostasis. Whereas the endocrine
system functions released chemicals called neurotransmitter.

The nervous system may be divided structurally into two parts;

. The central nervous system (CNS), consisting of the brain and spinal cord.

. The peripheral nervous system (PNS), consisting of all nervous tissue outside the
brain and spinal cord.

Functionally, the nervous system can be divided into the;

. Somatic nervous system, which controls skeletal muscles.

. Autonomic nervous system (ANS), or visceral nervous system, which controls smooth
muscle, cardiac muscle, and glands; regulates responses to stress and helps to
maintain homeostasis.

The neuron

The neuron is the nervous system’s basic functional unit. Each neuron has two types of

fibers extending from the cell body;

. A dendrite carries impulses toward the cell body.

. An axon carries impulses away from the cell body.

A synapse is the point of contact between two neurons. At the synapse, energy is passed

from one cell to another, usually by means of a neurotransmitter and sometimes by direct

transfer of electric current.
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Nerves
Individual neuron fibers are held together in bundles like wires in a cable. If this bundle is
part of the PNS, it is called a nerve. A collection of cell bodies along the pathway of a nerve
is ganglion. A few nerves (sensory nerves) contain only sensory neurons, and a few (motor
nerves) contain only motor neurons, but most contain both types of fibers and are
described as mixed nerves.
Central nervous system
Brain
The brain is nervous tissue contained within the cranium. It consists of the cerebrum,
diencephalon, brainstem, and cerebellum. The cerebrum is the largest part of the
brain; it is composed largely of white matter with a thin outer layer of gray matter,
the cerebral cortex. It is within the cortex that the higher brain functions of memory,
reasoning, and abstract to occur.
The remaining parts of the brain are as follows;
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The diencephalon contains the thalamus, the hypothalamus, and the pituitary gland.
The thalamus receives sensory information and directs it to the proper portion of the
cortex. The hypothalamus controls the pituitary and forms a link between the
endocrine and nervous systems.

The brainstem consists of the;

Midbrain, which contains reflex centers for improved vision and hearing.

Pons, which forms a bulge on the anterior surface of the brainstem. It contains fibers
that connect the brain’s different regions.

Medulla oblongata, which connects the brain with the spinal cord. All impulses
passing to and from the brain travel through this region. The medulla also has vital
centers for control of heart rate, respiration and blood pressure.

The cerebellum is under the cerebrum and dorsal to the pons and medulla. The
cerebellum helps to control voluntary muscle movements and to maintain posture,
coordination and balance.

Protecting the brain

Within the brain are four ventricles (cavities) in which cerebrospinal fluid (CSF) is
formed. This fluid circulates around the brain and spinal cord.

Covering the brain and the spinal cord are three protective layers, together called the
meninges. They are the;

Dura mater; the outer most and toughest of the three

Arachnoid mater; middle layer.

Pia mater; the thin, vascular inner layer, attached directly to the tissue of the brain
and spinal cord.

Spinal cord

The spinal cord is the part of the CNS in the superior two-thirds of the vertebral
canal. It begins at the medulla oblongata and between the first and second lumbar
vertebrae.

The spinal nerves are;

Thirty-one pairs of spinal nerves connect with the spinal cord. These nerves are
grouped in the segments of the cord as follows;

Cervical (8)

Thoracic (12)

Lumbar (5)

Sacral (5)

Coccygeal (1)

Each nerve joins the cord by two roots. The dorsal, or posterior, root carries sensory
impulses into the cord; the ventral, or anterior, root carries motor impulses away from the
cord and out toward a muscle or gland. An enlargement on the dorsal root, the dorsal root
ganglion, has the cell bodies of sensory neurons carrying impulses toward the CNS.

Meninges

The meninges are three connective tissue covering that surround, protect, and
suspend the brain and spinal cord within the cranial cavity and vertebral canal,
respectively;

The dura mater is the thickest and most external of the coverings

The arachnoid mater is against the internal surface of the dura mater

The pia mater is adherent to the brain and spinal cord

Between the arachnoid and pia mater is the subarachnoid space, which contains CSF.

Functional subdivisions of the CNS

Functionally, the nervous system can be divided into somatic and visceral parts.
The somatic part (soma, from the Greek for body) innervates structures (skin and
most skeletal muscle) and is mainly involved with receiving and responding to
information from the external environment.
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The visceral part (viscera, from the Greek for guts) innervates organ systems in the
body and other visceral elements, such as smooth muscle and glands, in peripheral
regions of the body. It is concerned mainly with detecting and responding to
information from the internal environment.

The autonomic nervous system

The ANS is the division of the nervous system that controls the involuntary actions of
muscles and glands. The ANS itself has two divisions;

The sympathetic nervous system motivates our response to stress. It increases heart
rate and respiration rate, stimulates the adrenal gland, and delivers more blood to
skeletal muscles.

The parasympathetic nervous system returns the body to a steady state and
stimulates maintenance activities, such as digestion of food. Most organs are
controlled by both systems, and in general, the two systems have opposite effects on
a given organ.

Sympathetic system

The sympathetic part of the autonomic division of the PNS leaves thoracolumbar
regions of the spinal cord with the somatic components of spinal nerves T1 to L2.

On each side, a paravertebral sympathetic trunk extends from the base of the skull to
the inferior end of the vertebral column where the two trunks converge anteriorly to
the coccyx at the ganglion impar.

Each trunk is attached to the anterior rami of spinal nerves and becomes the route by
which sympathetic are distributed to the periphery and all viscera.

Parasympathetic system

The parasympathetic part of the autonomic division of the PNS leaves cranial and
sacral regions of the CNS in association with;

Cranial nerves 3,5,4 and 10,7 and 9 carry parasympathetic fibers to structures within
the head and neck only, whereas 10 (the vagus nerve) also innervates thoracic and
most abdominal viscera

Spinal nerves; sacral parasympathetic fibers innervate inferior abdominal viscera,
pelvic viscera, and the arteries associated with erectile tissues of the perineum.

Like the visceral motor nerves of the sympathetic part, the visceral motor nerves of
the parasympathetic part generally have two neurons in the pathway.

Spinal nerves

The 31 pairs of spinal nerves are segmental in distribution and emerge from the
vertebral canal between the pedicles of adjacent vertebrae. There are eight pairs of
cervical nerves (C1 to C8), twelve thoracic (T1 to T12), five lumbar (L1 to L5), five
sacral (S1 to S5) and one coccygeal (CO).

After exiting the vertebral canal, each spinal nerve branches into;

A posterior ramus- collectively, the small posterior rami innervate the back

An anterior ramus- the much larger anterior rami innervate most other regions of the
body except the head, which is innervated predominantly, but not exclusively by
cranial nerves.

Nomenclature of spinal nerves

There are approximately 31 pairs of spinal nerves. Named according to their position
with respect to associated vertebrae;

Eight cervical nerves (C1 to C8)

Twelve thoracic nerves (T1 to T12)

Five lumbar nerves (L1 to L5)

Five sacral nerves (S1 to S5)

One coccygeal (CO)

The first cervical nerve (C1) emerges from the vertebral canal between the skull and
vertebra C1.

Therefore cervical nerves C2 to C7 also emerges from the vertebral canal above their
respective vertebrae.

Because there are only seven cervical vertebrae, C8 emerges between vertebrae C7
and T1.
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As a consequence all remaining spinal nerves, beginning with T1. Emerge from the
vertebral canal below their respective vertebrae.
Cranial nerves
The 12 pairs of cranial nerves are part of the peripheral nervous system (PNS) and
pass through foramina or fissures in the cranial cavity. All nerves except one, the
accessory nerve (XI) originate from the brain.
In addition to having similar somatic and visceral components as spinal nerves, some
cranial nerves also contain special sensory and motor components.
The special sensory components are associated with hearing, seeing, smelling,
balancing, and tasting.
Special motor components include those that innervate skeletal muscles derived
embryologically from the pharyngeal arches and not from somites.
In human embryology, six pharyngeal arches are designated, but the fifth pharyngeal
arch never develops. Each of the pharyngeal arches that does develop is associated
with a developing cranial nerve or one of its branches. These cranial nerves carry
efferent fibers that innervate the musculature derived from the pharyngeal arch.
Innervation of the musculature derived from the five pharyngeal arches that do
develop is as follow;

. First arch — trigeminal nerve

. Second arch — facial nerve

. Third arch — glossopharyngeal nerve

. Forth arch — superior laryngeal branch of the vagus nerve

. Sixth arch — recurrent laryngeal branch of the vagus nerve

Olfactory nerve (1)
The olfactory nerve carries special afferent (SA) fibers for the sense of smell. Its
sensory neurons have;
. Peripheral processes that act as receptors in the nasal mucosa
. Central processes that return information to the brain.
The receptors are in the roof and upper parts of the nasal cavity and the central processes,
after joining into small bundles, enter the cranial cavity by passing through the cribriform
plate of the ethmoid bone. They terminated by synapsing with secondary neurons in the
olfactory bulbs.
Optic nerve (l1)
The optic nerve carries SA fibers for vision. These fibers return information to the brain
from photoreceptors in the retina. Neuronal processes leave the retinal receptors, join into
small bundles, and are carried by the optic nerves to other components of the visual
system in the brain.
The optic nerves enter the cranial cavity through the optic canals.
Oculomotor nerve (lll)
The oculomotor nerve carries two types of fibers;
. General somatic efferent (GSE) fibers innervate most of the extra-ocular muscles
. General visceral efferent (GVE) fibers are part of the parasympathetic part of the
autonomic division of the PNS
The oculomotor nerve leaves the anterior surface of the brainstem between the midbrain and
the pons.
It enters the anterior edge of the tentorium cerebelli, continues in an anterior direction in the
lateral wall of the cavernous sinus, and leaves the cranial cavity through the superior orbital
fissure.
Trochlear nerve (IV)
The trochlear nerve is a cranial nerve that carries GSE fibers to innervate the superior oblique
muscle, an extra-ocular muscle in the orbit. It arises in the midbrain and is the only cranial nerve
to exit from the posterior surface of the brainstem.
After curving around the midbrain, it enters the inferior surface of the free edge of the
tentorium cerebelli, continues in an anterior direction in the lateral wall of the cavernous sinus,
and enters the orbit, through the superior orbital fissure.
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Trigeminal nerve (V)
The trigeminal nerve is the major general sensory nerve of the head, and also innervate muscles
that move the lower jaw. It carries general somatic afferent (GSA) and branchial efferent (BE)

fibers;
L]

The GSA fibers provide sensory input from the face, anterior one-half of the scalp,
mucous membrane of the oral and nasal cavities and the paranasal sinuses, the
nasopharynx, part of the ear and external acoustic meatus, part of the tympanic
membrane, orbital contents and conjunctiva, and the dura mater in the anterior and
middle cranial fossae

The BE fibers innervate the muscles of mastication

The trigeminal nerve exits from the anterolateral surface of the pons as a large
sensory root and a small motor root. These roots continue forward out of the
posterior cranial fossa and into the middle cranial fossa by passing over the medial tip
of the petrous part of the temporal bone.
Arising from the anterior border of the trigeminal ganglion are the three terminal
divisions of the trigeminal nerve, which in descending order are;
- The ophthalmic nerve
- The maxillary nerve
- The mandibular nerve
Ophthalmic nerve (V1)
The ophthalmic nerve passes forward in the dura of the lateral wall of the
cavernous sinus, leaves the cranial cavity and enters the orbit through the
superior orbital fissure.
The ophthalmic nerve carries sensory branches from the eyes, conjunctiva, and
orbital contents, including the lacrimal gland. It also receives sensory branches
from the nasal cavity, frontal sinus, ethmoidal cells, and superior parts of the
tentorium cerebelli, upper eyelid, and the anterior part of the scalp.
Maxillary nerve (V2)
The maxillary nerve passes forward in the dura mater of the lateral wall of the
cavernous sinus just inferior to the ophthalmic nerve. Leaves the cranial cavity
through the foramen rotundom, and enters the pterygopalatine fossa.
The maxillary nerve receives sensory branches from the dura in the middle
cranial fossa, the nasopharynx, the nasal cavity, teeth of the upper jaw,
maxillary sinus, and skin covering the side of the nose, the lower eyelid, the
cheek, and the upper lip.
Mandibular nerve (V3)
The mandibular nerve leaves the inferior margin of the trigeminal ganglion and
leaves the skull through the foramen ovale.
The motor root of the trigeminal nerve also passes through the foramen ovale
and unites with the sensory components of the mandibular nerve outside the
skull.
Thus the mandibular nerve is the only division of the trigeminal nerve that
contains a motor component.
Outside the skull the motor fibers innervate the four muscles of mastication.
The mandibular nerve also receives sensory branches from the skin of the lower
face, cheek, lower lip, anterior part of the external ear, part of the external
acoustic meatus and the temporal region, the anterior two-thirds of the tongue,
the teeth of the lower jaw, the mastoid air cells, the mucous membranes of the
cheek, the mandible, and dura in the middle cranial fossa.
Abducent nerve (VI)
The abducent nerve carries GSE fibers to innervate the lateral rectus muscle in
the orbit. It arises from the brainstem between the pons and medulla.
Continuing upward in a dural canal, it crosses the superior edge of the petrous
temporal bone, enters and crosses the cavernous sinus just inferolateral to the
internal carotid artery and enters the orbit through the superior orbital fissure.
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Facial nerve (V1)

the facial nerve carries GSA, SA, GVE and BE fibers
The GSA fibers provide sensory input from part of the external acoustic meatus and
deeper parts of the auricle
The SA fibers are for taste from the anterior two-thirds of the tongue
The GVE fibers are part of the parasympathetic part of the autonomic division of the
PNS and stimulate secretmotor activity in the lacrimal gland, submandibular and
sublingual salivary glands, and glands in the mucous membranes of the nasal cavity,
and hard and soft palates.
The BE fibers innervate the muscles of the face (muscles of facial expression) and
scalp derived from the second pharyngeal arch, and the stapedius, the posterior belly
of the digastric .
Vestibulocochlear nerve (VIil)
The vestibulocochlear nerve carries SA fibers for hearing and balance and consists of
two divisions;
A vestibular component for balance
A cochlear component for hearing

The vestibulocochlear nerve attaches to the lateral surface of the brainstem, between the pons
and medulla, after emerging from the internal acoustic meatus and crossing the posterior cranial

fossa.

The two division combine into the single nerve seen in the posterior cranial fossa within the
substance of the petrous part of the temporal bone.

Glossopharyngeal nerve (IX)

The glossopharyngeal nerve carries GVA, SA, GVE, and BE fibers;

The GVA fibers provide sensory input from the carotid body and sinus

The GSA fibers provide sensory input from posterior one-third of the tongue, palatine
tonsils, oropharynx, and mucosa of the middle ear

The SA fibers are for taste from the posterior one-third of the tongue

The GVE fibers are part of the parasympathetic part of the autonomic division of the
PNS and stimulate secretmotor activity in the parotid salivary gland

The BE fibers innervate the muscle derived from the third pharyngeal arch

Vagus nerve (X)
The vagus nerve carries GSA, GVA, SA, GVE and BE fibers;

The GSA fibers provide sensory input from the larynx, laryngopharynx, deeper parts
of the auricle, part of the external acoustic meatus, and the dura mater in the
posterior cranial fossa

The GVA fibers provide sensory input from the aortic body chemoreceptors and
aortic arch baroreceptors and the esophagus, bronchi, lungs, heart

The SA fibers are for taste around the epiglottis and pharynx

The GVE fibers are part of the parasympathetic part of the autonomic division of the
PNS and stimulate smooth muscle and glands in the pharynx, larynx, thoracic viscera
The BE fibers innervate one muscle of the tongue, the muscles of the soft palate,
pharynx and larynx

Accessory nerve (XI)

The accessory nerve is a cranial nerve that carries GSE fibers to innervate the
sternocleidomastoid and trapezius muscles. It is a unique cranial nerve because its
roots arise from motor neurons in the upper five segments of the cervical spinal cord.
These fibers leave the lateral surface of the spinal cord and joining together as they
ascend, enter the cranial cavity through the foramen magnum.

The accessory nerve continues through the posterior cranial fossa and exits through
the jugular foramen. It then descends in the neck to innervate the
sternocleidomastoid and trapezius muscles from their deep surfaces.

Hypoglossal nerve (XII)

The hypoglossal nerve carries GSE fibers to innervate all intrinsic and most of the
extrinsic muscles of the tongue. It arises as several rootlets from the anterior surface
of the medulla, passes laterally across the posterior cranial fossa and exits through
the hypoglossal canal.
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MEDICAL DEVICE

Electro encephalography (EEG)

An electroencephalogram (EEG) is a test that measures electrical activity in the brain using small,
metal discs (electrodes) attached to the scalp. Brain cells communicate via electrical impulses
and are active all the time, even during asleep. This activity shows up as wavy lines on

an EEG recording.

An EEG is one of the main diagnostic tests for epilepsy. An EEG can also play a role in diagnosing
other brain disorders.

An EEG can find changes in brain activity that might be useful in diagnosing brain disorders,
especially epilepsy or another seizure disorder. An EEG might also be helpful for diagnosing or
treating:

. Brain tumors

(] Brain damage from head injury

(] Brain dysfunction that can have a variety of causes (encephalopathy)
(] Sleep disorders

(] Inflammation of the brain (herpes encephalitis)

(] Stroke

(] Sleep disorders

(] Creutzfeldt-Jakob disease

An EEG might also be used to confirm brain death in someone in a persistent coma. A
continuous EEG is used to help find the right level of anesthesia for someone in a medically
induced coma.
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Brain

Medulla Oblongata

Pons

Mesencephalon (midbrain)
Culvius Duct

Third Ventricle

Ventriculi Quarti
Cerebellum

Diencephalon

Ventricalli Lateralis

Telen Cephalon

Frontal Lobe
Parietal Lobe

Gyrus
Meninge
Dura Mater
Arachnoid
Pia mater
Cerebro Spinal Fluid (C.S.F)
Cranial Nerves
Olfactory Nerve
Optic Nerve
Occular Motor Nerve
Trochlear Nerve

Trigeminal Nerve

Facial Nerve

Vestibulo Cochleor Nerve
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Glosso Pharyngeal Nerve
Vagus Nerve (pneumo gastric Nerve)

Wz 55 cuac Accessory Nerve

Sterno Cleido Mastoid (SCM)
Hypoglossal

Peripheral Nerves System (P.N.S)
Plexus Cervicalis

Plexus Brachialis

Nervous Intercotalis

Plexus lumbaris

Plexus sacralis

Plexus coccygealis
Autonomic Nervous System
Para Sympatic

Symatic

Dendrite

Axon

Node of Ranvier
Mylin Sheath
Neuvilemma
Schwan Cells
Synapse

Olfactory Nerve
Optic Nerve
Oculo Motor Nerve

Trochlear Nerve

Trigeminal Nerve
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Abducens
Facial Nerve

Restibulo- Cochlear Nerve

Glosso Pharyngeal Nerve
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Oculomotor Nerve

Trigeminal Nerve
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Unit8

Digestive system

The function of the digestive system is to prepare food for intake by body cells. Nutrients must
be broken down by mechanical and chemical means into molecules that are small enough to be
absorbed into circulation. Within cells, the nutrients are used for energy and for rebuilding vital
cell components. The digestive system also stores undigested waste materials and then
eliminates them from the body.

Esophagus

Stomach

Liver
Gallbladder — L Pancreas

Small —

intestine intestine

Anug — Rectum

Digestion
Digestion takes place in the digestive tract proper which extends from the mouth to the anus.
Peristalsis, wave-like contractions of the organ walls, moves food through the digestive tract and
also moves undigested waste material out of the body. Also contributing to digestion are several
accessory organs that release secretions into the digestive tract.
The digestive tract
The digestive tract, also known as the alimentary canal or gastrointestinal (Gl) tract, is essentially
a long tube modified into separate organs with special functions. A large serous membrane, the
peritoneum, covers the organs in the abdominal cavity, supporting and separating them.
The mouth to the stomach
Digestion begins in the mouth, also called the oral cavity. Here, food is chewed into small bits by
the teeth. There are 32 teeth in a complete adult set.
The palate is the roof of the mouth; the anterior portion (hard palate) is formed by bone, and
the posterior part (soft palate) is made of soft tissue.
In the process of chewing, or mastication, the tongue, lips, cheeks, and palate also help to break
up food and mix it with saliva, a secretion that moistens the food and begins starch digestion.
The salivary glands secrete saliva into the mouth and are considered to be accessory digestive
organs.
Stomach
The stomach is the most dilated part of the gastrointestinal tract and has a j-like shape.
Positioned between the abdominal esophagus and the small intestine, the stomach is in the
epigastric, umbilical and left hypochondrium regions of the abdomen.
The stomach divided into four regions;

. The cardia, which surrounds the opening of the esophagus into the stomach

. The fundus of the stomach, which is the area above the level of the cardial orifice

. The body of stomach, which is the largest region of the stomach

. The pyloric part, which is divide into the pyloric canal and is the distal end of the

stomach

Small intestine

The small intestine is the longest part of the gastrointestinal tract and extends from the
pyloric orifice of the stomach to the ileocecal fold. This hollow tube, which is
approximately 6-7m long with a narrowing diameter from beginning to end, consists of the
duodenum, the jejunum, and the ileum.
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Food leaving the stomach enters the duodenum, the first portion of the small intestine. As
the food continues through the jejunum and ileum, the small intestine’s remaining
sections, digestion is completed. The digestive substances active in the small intestine
include enzymes from the intestine itself and products from accessory organs that secrete
into the duodenum.

Duodenum

The first part of the small intestine is the duodenum. This C-shaped structure, adjacent to
the head of the pancreas, is 20-25cm long and is above the level of the umbilicus; its lumen
is the widest of the small intestine.

It is retroperitoneal except for its beginning, which is connected to the liver by the
hepatoduodenal ligament, a part of the lesser omentum.

Jejunum

The jejunum and ilium make up the last two sections of the small intestine. The jejunum
represent the proximal two-fifths. Is the mostly in the left upper quadrant of the abdomen
and is larger in diameter and has a thicker wall than the ileum.

The arterial supply to the jejunum includes jejunal arteries from the superior mesenteric
artery.

lleum

The ileum makes up the distal three- fifths of the small intestine and is mostly in the right
lower quadrant. Compared the jejunum, the ileum has thinner walls.

The ileum opens into the large intestine where the cecum and ascending colon join
together.

The arterial supply to the ileum includes;

. lleal arteries from the superior mesenteric artery

. lleal branch from the ileocolic artery (from the superior mesenteric artery)

Duodenum ——m==—0rg J J
Jg:_iunumf——(i—

Small
intestine

| Hleum

Large intestine

The large intestine extends from the distal end of the ileum to the anus, a distance of
approximately 1.5m in adults. It absorbs fluids and salts from the gut contents, thus forming
feces and consists of the cecum, appendix, colon, rectum, and anal canal.

Any food that has not been digested, along with water and digestive juices, passes into the large
intestine. This part of the digestive tract begins in the lower right region of the abdomen with a
small pouch, the cecum, to which the appendix attached. (the appendix does not aid in
digestion, but contains lymphatic tissue and may function in immunity).

The large intestine continues as the colon, a name that is often used alone to mean the large
intestine, because the colon constitutes such a large portion of that organ. The colon travels
upward along the right side of the abdomen as the ascending colon, crosses below the stomach
as the transverse colon, and then continues down the left side of the abdomen as the
descending colon. As food is pushed through the colon, water is reabsorbed and stool or feces.
This waste material passes into the S-shaped sigmoid colon and is stored in the rectum until
eliminated through the anus.

Cecum and appendix

The cecum is the first part of the large intestine. It is inferior to the ileocecal opening and in the
right iliac fossa.
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It is an intraperitoneal structure because of its mobility not because of its suspension by a
mesentery.

The cecum is continuous with the ascending colon at the entrance of the ileum and is usually in
contact with the anterior abdominal wall. The appendix is attached to the posteromedial wall of
the cecum, just inferior to the end of the ileum.

The appendix is a narrow, hollow, blind-ended tube connected to the cecum. It has large
aggregations of lymphoid tissue in its walls and is suspended from the terminal ileum by the
mesoappendix, which contains the appendicular vessels.

Colon

The colon extends superiorly from the cecum and consists of the ascending, transverse,
descending and sigmoid colon.

Its ascending and descending segments are (secondarily) retroperitoneal and its transverse and
sigmoid segments are intraperitoneal.

At the junction of the ascending and transverse colon is the right colic flexure, which is just
inferior to the right lobe of the liver.

Transverse mesocolon

The transverse mesocolon is a fold of peritoneum that connects the transverse colon to the
posterior abdominal wall. Its two layers of peritoneum leave the posterior abdominal wall across
the anterior surface of the head and body of the pancreas and pass outward to surround the
transverse colon.

Between its layers are the arteries, veins, nerve and lymphatics related to the transverse colon.
The anterior layer of the transverse mesocolon is adherent to the posterior layer of the greater
omentum.

Sigmoid mesocolon

The sigmoid mesocolon is an inverted, V-shaped peritoneal fold that attaches the sigmoid colon
to the abdominal wall. The apex of the V is near the division of the left common iliac artery into
its internal and external branches, with the left limb of the descending V along the medial
border of the left psoas major muscle and the right limb descending into the pelvis into the end
at the level of vertebra s3.

The sigmoid and superior rectal vessels, along with the nerves and lymphatics associated with
the sigmoid colon, pass through this peritoneal fold.

Transverse

colon
L
A\

F 4
S v
Ascending A e o d 1 b .
colon g | escending
i~ colon
Cecum - / //‘
S \
Appendix Ll
Sigmoid colon
Rectum
Anus B

Rectum and anal canal
Extending from the sigmoid colon is the rectum. The rectosigmoid junction is usually described
as being at the level of vertebra S3 or at the end of the sigmoid mesocolon because the rectum
is a retroperitoneal structure.
The anal canal is the continuation of the large intestine inferior to the rectum.
The arterial supply to the rectum and anal canal includes;

. The superior rectal artery- from the inferior mesenteric artery

. The middle rectal artery from the internal iliac artery
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. The inferior rectal artery from the internal pudendal artery (from the internal iliac
artery)

The accessory organs

The salivary glands, which secrete into the mouth, are the first accessory organs to act on food.
They secrete an enzyme that begins starch digestion. The remaining accessory organs are in the
abdomen and secrete into the duodenum. The liver is a large gland with many functions. A
major activity is to process blood, removing toxins and converting nutrients into new
compounds. A special circulatory pathway, the hepatic portal system, carries blood to the liver
from the other abdominal organs. The liver functions in digestion by secreting bile, which
emulsifies fats, that is, breaks them down into smaller units. The gallbladder stores bile until it is
needed in digestion. The common hepatic duct from the liver and the cystic duct from the
gallbladder merge to form the common bile duct, which empties into the duodenum. The
pancreas produces a mixture of digestive enzymes that is delivered into the duodenum through
the pancreatic duct.

MEDICAL DEVICE
Colonoscopy

A colonoscopy is a procedure that lets your health care provider check the inside of your entire
colon (large intestine).

The procedure is done using a long, flexible tube called a colonoscope. The tube has a light and a
tiny camera on one end. It is put in your rectum and moved into your colon.

In addition to letting your provider see the inside of your colon, the tube can be used to:

Clean the lining of your colon using irrigation (a water jet)
Remove any liquid stool with a suction device

Inject air into your bowel to make it easier to see inside

Work inside your bowel with surgical tools

During a colonoscopy, your provider may remove tissue or polyps (abnormal growths) for
further examination. He or she may also be able to treat problems that are found.

A colonoscopy may be used to check and, if needed, treat problems such as:

Colon polyps

Tumors

Ulcerations

Inflammation

Diverticula (pouches) along the colon wall

Narrowed areas (strictures) of the colon

Any objects that might be in the colon

It may also be used to find the cause of unexplained, chronic (long-term) diarrhea or bleeding in
the gastrointestinal (Gl) tract.
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Colonoscopy may be used when other tests show the need for additional testing. These include

the following:
° Barium enema
°
°
(] Stool DNA tests
(] Sigmoidoscopy

Tests for blood in the stool

Computed tomography (CT) colonography (also called virtual colonoscopy)

Your health care provider may have other reasons to recommend a colonoscopy.

Alimentary
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Celiac

Colonoscop

Diarrhea
Digestibilty
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Lower Esophageal Sphincter (LES)

Hypochondriac Right
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Unit9

Urogenital system

The reproductive tract develops in close association with the urinary tract. In females, the two
systems become completely separate, whereas the male reproductive and urinary tracts share a
common passage, the urethra. Thus, the two systems are referred together as the genitourinary
(GU) or urogenital (UG) tract, and urologists are called on to treat disorders of the male
reproductive system as well as those of the urinary system.
Urinary system
The urinary system excretes metabolic waste. In forming and eliminating urine, it also regulates
the composition, volume and acid-base balance (PH) of body fluids. In several ways, kidney
activity affects the circulation. The urinary system consists of;

. Two kidneys, the organs that form urine

. Two ureters, which transport urine from the kidneys to the bladder

. The urinary bladder, which stores and eliminates urine

. The urethra, which carries urine out of the body
The pelvic parts of the urinary system consist of the terminal parts of the ureters, the bladder
and the proximal part of the urethra.

Right
Kidney

Ureter

Bodder

Uretho

Kidneys
The kidneys are the organs that form urine from substances filtered out of the blood. In addition
to metabolic wastes, urine contains water and ions, so its formation is important in regulating
the blood’s volume and composition. The bean-shaped kidneys are located in the posterior
abdominal region.
Kidney structure
Each kidney has a smooth anterior and posterior surface covered by a fibrous capsule, which is
easily removable except during disease. On the medial margin of each kidney is the hilum of
kidney, which is a deep vertical slit through which renal vessels, lymphatics, and nerves enter
and leave the substance of the kidney.
Each kidney consists of an outer renal cortex and an inner renal medulla. The renal cortex is a
continuous band of pale tissue that completely surrounds the renal medulla.
Ureters
The ureters enter the pelvic cavity from the abdomen by passing through the pelvic inlet. On
each side, the ureter crosses the pelvic inlet and enters the pelvic cavity in the area anterior to
the bifurcation of the common iliac artery.
From this point, it continues along the pelvic wall and floor to join the base of the bladder.
In the pelvis, the ureter is crossed by;

. The ductus deferens in men
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. The uterine artery in women

Bladder

The bladder is the most anterior element of the pelvic viscera. Although it is entirely

situated in the pelvic cavity when empty, it expands superiorly into the abdominal cavity

when full.

The empty bladder is shaped like a three-sided pyramid that has tipped over to lie on one

of its margins. It has an apex, a base, a superior surface, and two inferolateral surfaces.

. The apex of the bladder is directed toward the top of the pubic symphysis; a
structure known as the median umbilical ligament continues from it superiorly up the
anterior abdominal wall to the umbilicus.

. The base of the bladder is shaped like an inverted triangle and faces
posteroinferiorly. The two ureters enter the bladder at each of the upper corners of
the base, and the urethra drains inferiorly from the lower corner of the base.

. The inferolateral surfaces of the bladder are cradled between the levator ani muscles
of the pelvic diaphragm and the adjacent obturator internus muscles above the
attachment of the pelvic diaphragm. The superior surface is slightly domed when the
bladder is empty; it balloons upward as the bladder fills.

Urethra

The urethra begins at the base of the bladder and ends with an external opening in the

perineum. The paths taken by the urethra differ significantly in women and men.

In women

In women, the urethra is short, being about 4cm long. It travels a slightly curved course as

it passes inferiorly through the pelvic floor into the perineum, where it passes through the

deep perineal pouch and perineal membrane before opening in the vestibule that lies
between the labia minora.

The urethral opening is anterior to the vaginal opening in the vestibule. The inferior aspect

of the urethra is bound to the anterior surface of the vagina.

In men

In men, the urethra is long, about 20cm, and bends twice along its course. Beginning at the

base of the bladder and passing inferiorly through the prostate, it passes through the deep

perineal pouch and perineal membrane and immediately enters the root of the penis. As
the urethra exits the deep perineal pouch, it bends forward to course anteriorly in the root
of penis. When the penis is flaccid, the urethra makes another bend, this time inferiorly,
when passing from the root to the body of the penis. During erection, the bend between
the root and body of the penis disappears.

The urethra in men is divided into preprostatic, prostatic, membranous and spongy parts.

. The preprostatic part of the urethra is about 1cm long, extends from the base of the
bladder to the prostate, and is associated with a circular cuff of smooth muscle fibers
(the internal urethral sphincter). Contraction of this sphincter prevents retrograde
movement of semen into the bladder during ejaculation.

. The prostatic part of the urethra is 3-4cm long and is surrounded by the prostate. In
this region, the lumen of the urethra is marked by a longitudinal midline fold of
mucosa.

. The membranous part of the urethra is narrow and passes through the deep perineal
pouch. During its transit through this pouch, the urethra in both men and women, is
surrounded by skeletal muscle of the external urethral sphincter.

. The spongy urethra is surrounded by erectile tissue of the penis. It is enlarged to form
a bulb at the base of the penis and again at the end of the penis to form the navicular
fossa. The two bulbourethral glands in the deep perineal pouch are part of the male
reproductive system and open into the bulb of the spongy urethra. The external
urethral orifices is the sagittal slit at the end of the penis.

Reproductive system

The function of the gonads (sex glands) in both males and females is to produce the
reproductive cells, the gametes, and to produce hormones.

Sex hormones aid in the manufacture of gametes, function in pregnancy and lactation, and also
produce the secondary sex characteristics such as the typical size, shape, body hair, and voice
that we associated with the male and female genders.
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The male reproductive system

The reproductive system in men has components in the abdomen, pelvis, and perineum. The
major components are a testis, epididymis, ductus deferens, and ejaculatory duct on each side,
and the urethra and penis in the midline.

In addition three types of accessory glands are associated with the system;

. A single prostate

. A pair of seminal vesicles

. A pair of bulbourethral glands

The design of the reproductive system in men is basically a series of ducts and tubules. The

arrangement of parts and linkage to the urinary tract reflects its embryological

development.

Testes

The testes originally develop high on the posterior abdominal wall and then descend,

normally before birth, through the inguinal canal in the anterior abdominal wall and into

the scrotum of the perineum.

Each ellipsoid-shaped testis is enclosed within the end of an elongated musculofascial

pouch, which is continuous with the anterior abdominal wall and projects into the scrotum.

The spermatic cord is the tube-shaped connection between the pouch in the scrotum and

the abdominal wall.

Spermatic cord

The spermatic cord begins to form proximally at the deep inguinal ring and consists of

structures passing between the abdominopelvic cavities and the testis, and the three

fascial coverings that enclose these structures.

The structures in the spermatic cord include;

. The ductus deferens

. The artery to ductus deferens (from the inferior vesical artery)

. The testicular artery (from the abdominal aorta)

. The genital branch of the genitofemoral nerve

. Sympathetic and visceral afferent nerve fibers

. Lymphatics

. Remnants of the processus vaginalis

These structures enter the deep inguinal ring, proceed down the inguinal canal, and exit from
the superficial inguinal ring, having acquired the three fascial coverings during their journey. This
collection of structures and fascia continues into the scrotum where the structures connect with
the testes and the fascia surround the testes.

Epididymis

The epididymis is a single, long coiled duct that courses along the posterolateral side of the
testis. It has two distinct components;

. The efferent ductules, which form an enlarged coiled mass that sits on the posterior
superior pole of the testis and forms the head of the epididymis.

. The true epididymis, which is a single, long coiled duct into which the efferent
ductules all drain, and which continues inferiorly along the posterolateral margin of
the testis as the body of epididymis and enlarges to form the tail of epididymis at the
inferior pole of the testis.

Prostate

The prostate is an unpaired accessory structure of the male reproductive system that
surrounds the urethra in the pelvic cavity. It lies immediately inferior to the bladder,
posterior to the pubic symphysis, and anterior to the rectum.

The prostate is shaped like an inverted rounded cone with a larger base, which is
continuous above with the neck of the bladder, and a narrow apex, which rests below on
the pelvic floor. The inferolateral surfaces of the prostate are in contact with the levator
ani muscles that together cradle the prostate between them.

Secretion from the prostate, together with secretions from the seminal vesicles, contribute
to the formation of semen during ejaculation.

The ejaculatory ducts pass almost vertically in an anteroinferior direction through the
posterior aspect of the prostate to open into the prostatic urethra.
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The female reproductive system

As in males, the female reproductive tract consists of internal organs and external

genitalia. The breasts, or mammary glands although not part of the reproductive system,

are usually included with a discussion of this system, as their purpose is to nourish an

infant.

The reproductive tract in women is contained mainly in the pelvic cavity and perineum,

although during pregnancy, the uterus expands into the abdomen cavity. Major

components of the system consist of;

. An ovary on each side

. A uterus, vagina and clitoris in the midline

In addition, a pair of accessory glands, are associated with the tract.

Ovaries

Like the testes in men, the ovaries develop high on the posterior abdominal wall and then

descend before birth, bringing with them their vessels, lymphatics, and nerves.

Unlike the testes the ovaries do not migrate through the inguinal canal into the perineum,

but stop short and assume a position on the lateral wall of the pelvic cavity.

The ovaries are the sites of egg production. Mature eggs are ovulated into the peritoneal

cavity and normally directed into the adjacent openings of the uterine tubes by cilia on the

ends of the uterine tubes. The ovaries lie adjacent to the lateral pelvic wall just inferior to

the pelvic inlet.

Uterus

The uterus is a thick-walled muscular organ in the midline between the bladder and

rectum. It consists of a body and a cervix, and inferiorly it joins the vagina. Superiorly,

uterine tubes project laterally from the uterus and open into the peritoneal cavity

immediately adjacent to the ovaries.

The body of the uterus is flattened anteroposteriorly and above the level of origin of the

uterine tubes, has a rounded superior end (fundus of uterus). The cavity of the body of the

uterus is a narrow slit, when viewed laterally, and is shaped like an inverted triangle, when

viewed anteriorly. Each of the superior corners of the cavity is continuous with the lumen

of a uterine tube; the inferior corner is continuous with the central canal of the cervix.

Cervix

The cervix forms the inferior part of the uterus and is shaped like a short, broad cylinder

with a narrow central channel. The body of the uterus normally arches forward over the

superior surface of the emptied bladder. In addition, the cervix is angled forward on the

vagina so that the inferior end of the cervix projects into the upper anterior aspect of the

vagina. Because the end of the cervix is dome shaped.

Fascia

Fascia in the pelvic cavity lines the pelvic walls, surrounds the bases of the pelvic viscera,

and forms sheaths around blood vessels and nerves that course medially from the pelvic

walls to reach the viscera in the midline, this pelvic fascia is a continuation of the

extraperitoneal connective tissue layer found in the abdomen.

In women

In women, a rectovaginal septum separates the posterior surface of the vagina from the

rectum. Condensations of fascia form ligaments that extend from the cervix to the

anterior, lateral, and posterior pelvic walls.

In men

In men, a condensation of fascia around the anterior and lateral region of the prostate

(prostatic fascia) contains and surrounds the prostatic plexus of veins and is continuous

posteriorly with the rectovesical septum, which separates the posterior surface of the

prostate and base of the bladder from the rectum.

Gallbladder

The gallbladder is a pear-shaped sac lying on the visceral surface of the right lobe of the

liver in a fossa between the right and quadrate lobes. It has;

. A rounded end (fundus of gallbladder), which may project from the inferior border of
the liver.

. A major part in the fossa (body of gallbladder), which may be against the transverse
colon and the superior part of the duodenum
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. A narrow part (neck of gallbladder) with mucosal folds forming the spiral fold.
The arterial supply to the gallbladder is the cystic artery from the right hepatic artery (a branch
of the hepatic artery proper). The gallbladder receives, concentrates, and stores bile from the
liver.

Duct system for bile
The duct system for the passage of bile extends from the liver, connects with the gallbladder,
and empties into the descending part of the duodenum.
The bile duct continues to descend, passing posteriorly to the superior part of the duodenum
before joining with the pancreatic duct to enter the descending part of the duodenum at the
major duodenal papilla.
Liver
The liver is the largest visceral organ in the body and is primarily in the right hypochondrium and
epigastric region, extending into the left hypochondrium (or in the right upper quadrant,
extending into the left upper quadrant).
Surfaces of the liver include;

. A diaphragmatic surface in the anterior, superior and posterior directions

. A visceral surface in the inferior direction

Ureters

The ureters are muscular tubes that transport urine from the kidneys to the bladder. They are
continuous superiorly with the renal pelvis, which is a funnel-shaped structure in the renal sinus.
The renal pelvis narrows as it passes inferiorly through the hilum of the kidney and becomes
continuous with the ureter at the ureteropelvic junction. The ureters cross either the end of the
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common iliac or the beginning of the external iliac arteries, enter the pelvic cavity, and continue
their journey to the bladder.

Gender determines the course of the urethra

In women, the urethra is short and passes inferiorly from the bladder through the pelvic

floor and opens directly into the perineum.

In men, the urethra passes through the prostate before coursing through the deep perineal

pouch and perineal membrane and then becomes enclosed with in the erectile tissues of

the penis before opening at the end of the penis.

It is important to consider the different courses of the urethra in men and women when

catheterizing patients and when evaluating perineal injuries and pelvic pathology.

Gender determines the course of the urethra

The perineum is a diamond-shaped region positioned inferiorly to the pelvic floor between

the thighs. (in both males and females, the region between the thighs from the external

genital organs to the anus is the perineum)

The perineum is divided into an anterior urogenital triangle and a posterior anal triangle.

. The urogenital triangle is associated with the openings of the urinary systems and the
reproductive systems and functions to anchor the external genitalia.

. The anal triangle contains the anus and the external anal sphincter.

Urogenital triangle

The urogenital triangle of the perineum is the anterior half of the perineum and is oriented

in the horizontal plane. It contains the roots of the external genitalia and the openings of

the urogenital system.

Structures in the superficial perineal pouch

The superficial perineal pouch contains;

. Erectile structures that join together to form the penis in men and the clitoris in
women

. Skeletal muscles that are associated mainly with parts of the erectile structures
attached to the perineal membrane and adjacent bone.

Each erectile structure consists of a central core of expandable vascular tissue and its

surrounding connective tissue capsule.

Erectile tissues

Two sets of erectile structures join to form the penis and the clitoris

Clitoris

The clitoris is composed of two corpora cavernosa and the glans clitoris. As in the penis, it

has an attached part (root) and a free part (body).

. Unlike the root of penis, the root of clitoris technically consists only of two
crura.(although the bulbs of the vestibule are attached to the glans clitoris by thin
bands of erectile tissue, they are not included in the attached part of the clitoris)

. The body of clitoris, which is formed only by the unattached parts

The body of clitoris is supported by a suspensory ligament that attaches superiorly to the

pubic symphysis. The glans clitoris is attached to the distal end of the body and is

connected to the bulbs of the vestibule by small bands of erectile tissue. The glans clitoris
is exposed in the perineum and the body of the clitoris can be palpated through skin.

Penis

The penis is composed mainly of the two corpora cavernosa and the single corpus

spongiosum, which contains the urethra. As in the clitoris, it has an attached part (root)

and a free part (body)

. The root of penis

. The body of penis

Superficial features of the external genitalia

In women

All of the external female genitalia together are called the vulva. This includes the large
outer labia major and small inner labia minor that enclose the vaginal and urethral
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openings. The clitoris, anterior to the urethral opening, is similar in developmental origin to
the penis and responds to sexual stimulation.

In women, the clitoris and vestibular apparatus, together with a number of skin and tissue
folds, from the vulva. On either side of the midline are two thin folds of skin termed the
labia minor. The region enclosed between them and into which is urethra and vagina open,
is the vestibule.

The body of the clitoris extends anteriorly from the glans clitoris and is palpable deep to
the prepuce and related skin.

The hymen which may have a small central perforation or may completely close the vaginal
opening.

In men

Superficial components of the genital organs in men consist of the scrotum and the penis.
The scrotum is the male homologue of the labia major in women.

The penis consists of a root and body. The attached root of the penis is palpable posterior
to the scrotum in the urogenital triangle of the perineum

The pendulous part of the penis (body of penis) is entirely covered by skin the tip of the
body is covered by the glans penis.

MEDICAL DEVICE
Ureteral stent

Your ureters are tubes inside your body that drain urine from your kidneys to your bladder. If
one of your ureters is blocked, your urine won’t drain properly. When this happens, your kidney
fills with urine and swells. This is called hydronephrosis. It can be caused by a tumor pushing on
your ureter, kidney stones, or scar tissue. If your kidney remains blocked for a long period of
time, it can become damaged. If both of your ureters are blocked, this will cause both of your
kidneys to become weak and can place you at risk for kidney failure. Blocked kidney(s) require
ureteral stent placement.

A ureteral stent is a thin tube that’s placed in your ureter to help drain urine from your kidney.
One end of the tube is inside your kidney and the other end is in your bladder.

After your stent placement procedure, you may feel a “pulling” sensation when you urinate. You
may also have:

(] Frequent urination, which is the need to urinate more often than usual.

(] Urgent urination, which is a strong, sudden urge to urinate, along with discomfort in
your bladder.

L] Pelvic pain, which is pain in your lower abdomen (belly).

These symptoms usually go away with time. Your healthcare provider will talk to you about what
symptoms you might feel. Your healthcare provider may give you medication to help with
bladder symptoms.

You may sometimes see blood in your urine while you have the stent. This may happen for as
long as the stent is in place. Sometimes, it happens after increased activity or long car rides. If
you see blood in your urine, drink more water than usual until the blood goes away.

Your stent will need to be replaced about every 3 to 6 months. Your healthcare provider will tell
you when it needs to be changed. Leaving your stent in place for too long can lead to:

L] Your ureter becoming blocked
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L] Kidney stones

(] Infection

Ureteral stents can be used for several weeks, months, or years. They’re used to:

(] Let urine flow through your blocked ureter.

®  Keep your ureter open.
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Unitl0

Lymphatic system
The lymphatic system is a widely distributed system with multiple functions. Its role in
circulation is to return excess fluid and proteins from the tissues to the bloodstream. Blind-
ended lymphatic capillaries pick up these materials in the tissues and carry them into larger
vessels. The fluid carried in the lymphatic system is called lymph.
Along the path of the lymphatic vessels are small masses of lymphoid tissue, the lymph nodes.
Their function is to filter the lymph as it passes through. They are concentrated in the cervical
(neck), axillary (armpit), mediastinal (chest), and inguinal (groin), regions. Other protective
organs and tissues of the lymphatic system include of following;
. Tonsils; located in the throat (pharynx). They filter inhaled or swallowed materials
and aid in immunity early in life.
. Thymus; in the chest, above the heart. It processes and stimulates lymphocytes
active in immunity.
. Spleen; in the upper left region of the abdomen. It filters blood and destroys old red
blood cells.
. Appendix; attached to the large intestine. It may aid in the development of immunity.
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Lymphatic vessels

Lymphatic vessels form an extensive and complex interconnected network of channels, which
begin as porous blind-ended lymphatic capillaries in tissues of the body and converge to form a
number of larger vessels, which ultimately connect with large veins in the root of the neck.
Lymphatic vessels mainly collect fluid lost from vascular capillary beds during nutrient exchange
processes and deliver it back to the venous side of the vascular system.

The fluid in most lymphatic vessels is clear and colorless and is known as lymph, that carried by
lymphatic vessels from the small intestine is milky because of the presence of chylomicrons and
is termed chyle.

There are lymphatic vessels in most areas of the body except the brain, bone marrow, and
vascular tissues such as epithelia and cartilage.

The movement of lymph through the lymphatic vessels is generated mainly by the indirect
action of adjacent structures particularly by contraction of skeletal muscles and pulses in
arteries. Unidirectional flow is maintained by the presence of valves in the vessels.

Lymph nodes

Lymph nodes are small (0.1-2.5cm long) encapsulated structures that interrupt the course of
lymphatic vessels and contain elements of the body’s defense system.

Lymph nodes are efficient filters and flow through them is slow, cells that metastasize from
(migrate away from) primary tumors and enter lymphatic vessels often lodge and grow as
secondary tumors in lymph nodes. Lymph nodes that drain regions that are infected or contain
other forms of disease can enlarge or undergo certain physical changes such as becoming hard
or tender.
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A number of regions in the body are associated with clusters or a particular abundance of lymph
nodes. Not surprisingly, nodes in many of these regions drain the body’s surface, the digestive
system, or the respiratory system. All three of these areas are high-risk sites for the entry of
foreign pathogens.
Lymph nodes are abundant and accessible to palpation in axilla, the groin and femoral region
and the neck. Deep sites that are not palpable include those associated with the trachea and
bronchi in the thorax, and with the aorta and its branches in the abdomen.
The endocrine system
The body’s main controlling systems are the endocrine system and the nervous system. The
endocrine system consists of a widely distributed group of glands that secrete regulatory
substances called hormones. Because hormones are released into the blood, the endocrine
glands are known as the ductless glands, as compared to exocrine glands, such as sweat glands
and digestive glands, that secrete through ducts to the outside. Despite the fact that hormones
circulating in the blood reach all parts of the body, only certain tissues respond to a specific
hormone. The tissue that is influenced by a specific hormone is called the target tissue. The cells
in a target tissue have specific receptors on their membranes or within the cell to which the
hormones attaches, enabling it to act.
Glands
The mammary glands
The mammary gland or breasts are composed mainly of glandular tissue and fat. Their purpose is
to provide nourishment for the newborn. The milk secreted by the glands is carried in ducts to
the nipple.
The breasts, consisting of secretory glands, superficial fascia, and overlying skin, are in the
pectoral region on each side of the anterior thoracic wall.
Vessels, lymphatics, and nerves associated with the breast are as follows;
. Branches from the internal thoracic arteries and veins perforate the anterior chest
wall on each side of the sternum to supply anterior aspects of the thoracic wall.
Those branches associated mainly with the second to fourth intercostal spaces also
supply the anteromedial parts of each breast.
. Lymphatic vessels from the medial part of the breast accompany the perforating
arteries and drain into the parasternal nodes on the deep surface of the thoracic wall
. Vessels and lymphatics associated with lateral parts of the breast emerge from or
drain into the axillary region of the upper limb
. Lateral and anterior branches of the fourth to sixth intercostal nerves carry general
sensation from the skin of the breast

The breasts consist of mammary glands and associated skin and connective tissues. The
mammary glands are modified sweat glands in the superficial fascia anterior to the pectoral
muscles and the anterior thoracic wall.

The mammary glands consist of a series of ducts and associated secretory lobules. These
converge to form 15 to 20 lactiferous ducts, which open independently onto the nipple. The
nipple is surrounded by a circular pigmented area of skin termed the areola.

The breast lies on deep fascia related to the pectoralis major muscle and other surrounding
muscles. A layer of loose connective tissue (the retromammary space) separates the breast from
the deep fascia and provides some degree of movement over underlying structures.

Breast in men

The breast in men is rudimentary and consists only of small ducts, often composed of cords of
cells, that normally do not extend beyond the areola. (breast cancer can occur in men)
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Thymus

The thymus is the most anterior component of the superior mediastinum, lying immediately
posterior to the manubrium of the sternum. It is an asymmetric structure.

The upper extent of the thymus can reach into the neck as high as the thyroid gland; a lower
portion typically extends into the anterior mediastinum over the pericardial sac.

Involved in the early development of the immune system, the thymus is a large structure in the
child, begins to atrophy after puberty and shows considerable size variation in the adult. In the
elderly adult, it is barely identifiable as an organ, consisting mostly of fatty tissue that is
sometimes arranged as two lobulated fatty structures.

Arteries to the thymus consist of small branches originating from the internal thoracic arteries.

Interlobular [
septum 2 3 4 Medulla

Capsule

Cortex

Pancreas
The pancreas lies mostly posterior to the stomach. It extends across the posterior abdominal
wall from the duodenum, on the right, to the spleen on the left.
The pancreas is retroperitoneal except for a small part of its tail and consists of a head, neck,
body and tail.

. The head of pancreas lies within the C-shaped concavity of the duodenum

. The neck of pancreas is anterior to the superior mesenteric vessels
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. The body of pancreas is elongate and extends from the neck to the tail of the
pancreas

. The tail of pancreas passes between layers of the splenorenal ligament

The pancreatic duct begins in the tail of the pancreas. It passes to the right through the

body of the pancreas and after entering the head of the pancreas, turns inferiorly. In the

lower part of the head of pancreas the pancreatic duct joins the bile duct.

Ductus choledochus  pancreas
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Spleen

The spleen develops as part of the vascular system in the part of the dorsal mesentery that

suspends the developing stomach from the body wall. It is therefore in the left upper

quadrant or left hypochondrium of the abdomen.

The spleen is connected to the;

. Greater curvature of the stomach by the gastrosplenic ligament which contains the
short gastric and gastroomental vessels

. Left kidney by the splenorenal ligament which contains the splenic vessels

The spleen is surrounded by visceral peritoneum except in the area of the hilum on the

medial surface of the spleen. The splenic hilum is the entry point for the splenic vessels

and occasionally the tail of the pancreas reaches this area.

Suprarenal glands

The suprarenal glands are associated with the superior pole of each kidney. They consist of
an outer cortex and an inner medulla. The right gland is shaped like a pyramid, whereas
the left gland is semilunar in shape and the larger of the two.

Anterior to the right suprarenal gland is part of the right lobe of the liver and the inferior
vena cava, whereas anterior to the left suprarenal gland is part of the stomach, pancreas
and on occasion, the spleen. Parts of the diaphragm are posterior to both glands.

The suprarenal glands are surrounded by the peripheric fat and enclosed in the renal
fascia, through a thin septum separates each gland from its associated kidney.

Seminal vesicle

Each seminal vesicle is an accessory gland of the male reproductive system that develops
as a blind-ended tubular outgrowth from the ductus deferens. The tube is coiled with
numerous pocket-like outgrowths and is encapsulated by connective tissue to form an
elongate structure situated between the bladder and rectum. The gland is immediately
lateral to and follows the course of the ductus deferens at the base of the bladder.

171



The duct of the seminal vesicle joins the ductus deferens to form the ejaculatory duct.
Secretions from the seminal vesicle contribute significantly to the volume of the ejaculate
(semen).

Bulbourethral glands

The bulbourethral glands one on each side, are small, pea-shaped mucous glands situated
within the deep perineal pouch. They are lateral to the membranous part of the urethra.
The duct from each gland passes inferomedially through the perineal membrane, to open
into the bulb of the spongy urethra at the root of the penis.

Together with small glands positioned along the length of the spongy urethra, the
bulbourethral glands contribute to lubrication of the urethra and the pre-ejaculatory
emission from the penis.

In women

The reproductive tract in women is contained mainly in the pelvic cavity and perineum,
although during pregnancy the uterus expands into the abdomen cavity. Major
components of the system consist of;

. An ovary on each side

. A uterus, vagina, and clitoris in the midline

In addition, a pair of accessory glands (the greater vestibular glands) are associated with
the tract.

Thyroid and parathyroid gland

The thyroid gland consists of two lobes on either side of the larynx and upper trachea. The lobes
are connected by a narrow band (isthmus). The thyroid secrets a mixture of hormones, mainly
thyroxine (T4) and triiodothyronine (T3). Because thyroid hormones contain iodine. Most thyroid
hormone in the blood is bound to protein, primarily thyroxine-binding globulin (TBG).

On the posterior surface of the thyroid are four to six tiny parathyroid glands that affect calcium
metabolism. Parathyroid hormone (PTH) regulates calcium exchange between the blood and
bones. It increases blood level of calcium when needed.

Thyroid gland

The thyroid gland is anterior in the neck below and lateral to the thyroid cartilage. It consists of
two lateral lobes (which cover the anterolateral surfaces of the trachea, and the lower part of
the thyroid cartilage) with an isthmus that connects the lateral lobes and a crosses the anterior
surfaces of the second and third tracheal cartilages.

The thyroid gland arises as a median outgrowth from the floor of the pharynx near the base of
the tongue. There may also be functional thyroid gland;

. Associated with the tongue (a lingual thyroid)

. Anywhere along the path of migration of the thyroid gland

. Extending upward from the gland along the path of the pyramidal lobe

Parathyroid glands

The parathyroid glands are two pairs of small, avoid, yellowish structures on the deep
surface of the lateral lobes of the thyroid gland. They are designated as the superior and
the inferior parathyroid glands. However, their position is quite variable and they may be
anywhere from the carotid bifurcation superiorly to the mediastinum inferiorly.

Derived from the third (the inferior parathyroid glands) and fourth (the superior
parathyroid glands) pharyngeal pouches these paired structures migrate to their final adult
position and are named accordingly.

The arteries supplying the parathyroid glands are the inferior thyroid arteries and venous
and lymphatic drainage follows that described for the thyroid gland.
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Thyroid gland

Parathyroid
glands

Adrenals

The adrenal glands, located a top of the kidneys, are divided into two distinct regions; an

outer cortex and inner medulla. The hormones produced by this gland are involved in the

body’s response to stress. The cortex produces steroid hormones;

. Cortisol (hydrocortisone) mobilizes fat and carbohydrate reserves to increase these
nutrients in the blood.

. Aldosterone causes the kidneys to conserve sodium and water while eliminating
potassium.

. Sex hormones, mainly testosterone, are also produced in small amounts, but their
importance is not well understood. Some athletes, illegally and dangerously, take
testosterone-like steroids to increase muscle size, strength, and endurance.

The medulla of the adrenal gland produces the hormone epinephrine (adrenaline) in

response to stress. Epinephrine works with the nervous system to help the body meet

physical and emotional challenges.

Adrenal gland

Adrenal  Adrenal
medulla  cortex

The kidneys

The kidneys are the organs that form urine from substances filtered out of the blood. In

addition to metabolic wastes, urine contains water and ions, so its formation is important

in regulating the blood’s volume and composition. In addition, the kidneys produce two

substances that act on the circulatory system;

. Erythropoietin (EPO), a hormone that stimulates red blood cell production in the
bone marrow.

. Renin, an enzyme that functions to raise blood pressure. It activates a blood
component called angiotensine, which causes constriction of the blood vessels.

The testes

The male germ cells, the sperm cells or spermatozoa are produced in the paired testes that

are suspended outside of the body in the scrotum. Although the testes develop in the

abdominal cavity.

From the start of sexual maturation spermatozoa from continuously within the testes in

coiled seminiferous tubules. Their development requires the aid of special cells and male

sex hormones, or androgens, mainly testosterone.

In both males and females, the gonads are stimulated by follicle-stimulating hormone

(FSH) and luteinzing hormone (LH), released from the anterior pituitary gland beneath the

brain. These hormones are chemically the same in males and females, although they are

named for their actions in female reproduction.

Formation of semen

Semen is the thick, whitish fluid that transports spermatozoa. It contains, in addition to

sperm cells, secretion from three types of accessory glands. Following the sequences of

sperm transport, these are;
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. The paired seminal vesicles, which release their secretions into the ejaculatory duct
on each side.

. The prostate gland, which secrets into the first part of the urethra beneath the
bladder

. The two bulbourethral (cowper) glands, which secrete into the urethra just below the
prostate gland.

Together, these glands produce a slightly alkaline mixture that nourishes and transports

the sperm cells and also protects them by neutralizing the acidity of the female vaginal

tract.

Salivary glands

Salivary glands are gland that open or secrete into the oral cavity. Most are small glands in

the submucosa or mucosa of the oral epithelium lining the tongue, palate, cheeks and lips

and open into the oral cavity directly or via small ducts. In addition to these small glands

are much larger glands which include the paired parotid, submandibular, and sublingual

glands.

Parotid gland

The parotid gland on each side is entirely outside the boundaries of the oral cavity in a
shallow triangular-shaped trench formed by;

. The sternocleidomastoid muscle behind

. The ramus of mandible in front

. Superiorly, the base of the trench is formed by the external acoustic meatus

The gland normally extends anteriorly over the masseter muscle and inferiorly over the
posterior belly of the digastric muscle.

Submandibular glands

The elongate submandibular glands are smaller than the parotid glands but larger than the
sublingual glands. Each is hook shaped;

Sublingual glands

The sublingual glands are the smallest of the three major paired salivary glands. Each is
almond shaped and is immediately lateral to the submandibular duct and associated
lingual nerve in the floor of the oral cavity. Each sublingual gland lies directly against the
medial surface of the mandible where it forms a shallow groove superior to the anterior
one-third of the mylohyoid line.

y

Parotid gland

‘Submandibular gland \QT

Sublingual gland
Salivary Glands

Pituitary

The pituitary gland or hypophysis, is a small gland beneath the brain. It is divided into an
anterior lobe (adenohypophysis) and a posterior lobe (neurohypophysis). The
hypothalamus, a part of the brain that regulates homeostasis, is connected to and controls
both lobes. Because the hypothalamus secrete hormones and is active in controlling the
pituitary gland, it is considered to be part of the endocrine system as well as the nervous
system.

The anterior pituitary produces six hormones. One of these is growth hormone
(somatotropin), which stimulates bone growth and acts on other tissues. The remainder of
the pituitary hormones regulate other glands, including the thyroid, adrenals, gonads and
mammary glands.

The posterior pituitary releases two hormones that are actually produced in the
hypothalamus. These hormones are stored in the posterior pituitary until they are needed;
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. Antidiuretic hormone (ADH) acts on the kidneys to conserve water and also promotes
constriction of blood vessels. Both of these actions increase blood pressure.

. Oxytocin stimulates uterine contractions and promotes milk letdown in the breasts
during lactation.

Brain

Pituitary

Spinal

cord )—
/
I

Other endocrine tissues

There are three additional types of glands that secrete hormones;

. The pineal gland is a small gland in the brain. It regulates mood, daily rhythms, and
sexual development in response to environmental light. Its hormone is melatonin,
which some people take to help regulate sleep-wake cycles when they travel
between time zones.

. The thymus secretes the hormone thymosin that aids in the development of the
immune system. The thymus lies in the upper chest above the heart.

. The gonads, testes and ovaries are also included because they secrete hormones in
addition to producing the sex cells.

Other organs including the stomach, kidney, heart, and small intestine also produce hormones.

Sphenoid sinus

MEDICAL DEVICE
Laparoscopy

Laparoscopy is a surgical procedure used to examine the organs in the belly (abdomen). It can
also examine a woman’s pelvic organs.

Laparoscopy uses a thin lighted tube that has a video camera. The tube is called a laparoscope. It
is put into a tiny cut (incision) in your belly. The video camera images can be seen on a computer
screen.

One benefit of laparoscopy is that it is minimally invasive. That means it uses a very small cut
(incision) in the belly. Laparoscopy often takes less time and has a faster recovery than open
(traditional) surgery.

Laparoscopy may be used to take a small tissue sample for testing (a biopsy). It can also be used
to remove organs, such as the appendix (appendectomy) or the gallbladder (cholecystectomy).

An abdominal laparoscopy is sometimes called a diagnostic laparoscopy. It can be done to
examine the abdomen and its organs for:

Tumors and other growths
Injuries

Bleeding inside the belly
Infections

Pain that can’t be explained
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(] Blockages

(] Other conditions

A diagnostic laparoscopy is often done when the results of a physical exam, X-ray, or CT scan
aren't clear. Or it may be done when more information is needed.

Laparoscopy may be used to figure out the stage of cancer for an abdominal organ. It may also
be used to find where and how deep an abdominal injury is. It can also see how much internal
bleeding you have.

For women, a gynecologic laparoscopy may be used to check:

Pelvic pain and problems
Ovarian cysts

Fibroids

The fallopian tubes

Laparoscopy can also be used to diagnose and treat endometriosis. This is when tissue that
normally lines the uterus grows outside it. Laparoscopy may be done to treat an ectopic
pregnancy or to do a tubal ligation (tie the fallopian tubes) to permanently prevent pregnancy.

Laparoscopy can also be used to do bariatric surgery, such as gastric bypass or gastric sleeve.
These procedures have become more common in treating obesity.

There may be other reasons for your healthcare provider to suggest a laparoscopy.
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Endocrine system

Thyroid Gland

Parathyroid Gland

Hypophys

Noro Hypophys

Adno Hypophys

Adernal or Suprarenal Glands
Pineal Glands

Pancreas (Islets of Langerhans)
Thymus

Gonads

Breasts

Endo Crine System

Pituitary Gland
Endo Pituitary Gland
Noro Pituitary Gland
Thyroid Gland

Para Thyroid Gland
Adrenal Gland
Pancreas

Gonad

Pineal Gland
Thymus

Breast

Salivary Gland
Liver

Gall bladder
Sebaceous Gland
Swent Gland

Ecrine Sweat Glands
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Apocrine Sweat Glands
Ceruminous Gland
Lacrimal Gland

Bowmen Gland

Oropharynx

Adenoid

Exocrine

Endocrine

Bile

Sobum

Tear

Releasing Hormone

Stimulus Hormone
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Unitl 1

Sensory system

The sensory system is our network for detecting stimuli from the internal and external
environments. It is needed to maintain homeostasis, provide us with pleasure, and protect us
from harm. Pain, for example, is an important warning sign of tissue damage. The signals
generated in the various sensory receptors must be transmitted to the central nervous system
for interpretation.

the senses

the senses are divided according to whether they are widely distributed or localized in special
sense organs. The receptors for the general senses are found throughout the body. These senses
include the following;

. Pain; these receptors are found in the skin and also in muscles, joints, and internal
organs.

. Touch; sensitivity to touch depends on the concentration of these receptors in
different areas (high on the fingers, lips, and tongue, for example, but low at the back
of the neck or back of the hand)

. Pressure; or deep touch, located beneath the skin and in deeper tissues.

. Temperature; receptors for heat and cold are located in the skin and also in the
hypothalamus, which regulates body temperature.

General description
The head is composed of a series of compartments, which are formed by bone and soft tissues.
They are;
. The cranial cavity
. Two ears
. Two orbits
. Two nasal cavities
. An oral cavity
The cranial cavity is the largest compartment and contains the brain and associated
membranes (meninges).
Most of the ear apparatus on each side is contained within one of the bones forming
the floor of the cranial cavity. The external parts of the ears extend laterally from
these regions.
The two orbits contain the eyes. They are cone-shaped chambers immediately
inferior to the anterior aspect of the cranial cavity. And the apex of each cone is
directed posteromedially. The walls of the orbits are bone, whereas the base of each
conical chamber can be opened and closed by the eye lids.
The nasal cavities are the upper parts of the respiratory tract and are between the
orbits, they have walls, floors, and ceiling which are predominantly composed of
bone and cartilage. The anterior openings to the nasal cavities are nares (nostrils).
And the posterior openings are choanae (posterior nasal apertures)
Continuous with the nasal cavities are air-filled extensions (paranasal sinuses) which
project laterally, superiorly and posteriorly into surrounding bones. The largest the
maxillary sinuses are inferior to the orbits.
The oral cavity is inferior to the nasal cavities, and separated from them by the hard
and soft palates. The floor of the oral cavity is formed entirely of soft tissues. The
anterior opening to the oral cavity is the oral fissure (mouth) and the posterior
opening is the oropharyngeal isthmus. Unlike the choanae which is continuously
open, both the oral fissure and oropharyngeal isthmus can be opened and closed by
surrounding soft tissues.

The integumentary system

The skin and its associated structures make up the integumentary system. This body-
covering system protects against infection, dehydration, ultraviolet radiation, and
injury. Extensive damage to the skin, such as by burns, can result in a host of
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dangerous complications. The skin helps to regulate temperature by evaporation of
sweat and by changes in the diameter of surface blood vessels, which control how
much heat is lost to the environment. The skin also contains receptors for the sensory
perceptions of touch, temperature, pressure, and pain.

Anatomy of the skin

The skin’s outermost portion is the epidermis, consisting of four to five layers of

epithelial cells. The deepest epidermal layer, basal layer, produces new cells. As these

cells gradually rise toward the surface, they die and become filled with keratin (a

protein that thickness and toughens the skin). The outermost epidermal layer is

composed of flat, dead, protective cells that are constantly being shed and replaced.

Some of the cells in the epidermis produce melanin (a pigment that gives the skin

color and protects against sunlight). The dermis is beneath the epidermis. It contains

connective tissue, nerves, blood vessels, lymphatics, and sensory receptors. This layer
supplies nourishment and support for the skin. The subcutaneous layer beneath the
dermis is composed mainly of connective tissue and fat.

Skin

The skin is the largest organ of the body. It consists of the epidermis and the dermis.

The epidermis is the outer cellular layer which is avascular and varies in thickness.

The dermis is a dense bed of vascular connective tissue.

The skin functions as a mechanical and permeability barrier and as a sensory organ. It

also can initiate primary immune responses.

The skin is the outer layer of the scalp. It is similar structurally to skin throughout the

body with the exception that hair is present on a large amount of it.

Connective tissue

Deep to the skin is connective tissue. This layer anchors the skin to the third layer and

contains the arteries, veins, and nerves supplying the scalp. When the scalp is cut, the

connective tissue surrounding the vessels tends to hold cut vessels open. This result
in profuse bleeding.

Associated skin structures

Specialized structures within the skin are part of the integumentary system;

. The sweat glands act mainly in temperature regulation by releasing a watery
fluid that evaporates to cool the body.

. The sebaceous glands release an oily fluid, sebum, that lubricates the hair and
skin and prevents drying.

. Hair is widely distributed over the body. Each hair develops within a sheath or
hair follicle and grows from its base within the skin’s deep layers.

. Nails develop from a growing region at the proximal end. The cuticle, technically
named the eponychium, is an extension of the epidermis onto the surface of
the nail plate. A lighter region distal to the cuticle is called the lunula because it
looks like a half moon. Here the underlying skin is thicker, and blood does not
show as much through the nail.

Hair and nails are composed of nonliving material consisting mainly of keratin. Both

function in protection.

The eye and vision

The eye is protected by its position within a bony socket or orbit. It is also protected

by the eyelids, or palpebrae; eyebrows and eyelashes. The lacrimal (tear) glands

constantly bathe and cleanse the eyes with a lubricating fluid that drains into the

nose. The protective conjunctiva is a thin membrane that lines the eyelids and covers

the anterior portion of the eye. This membrane folds back to form a narrow space

between the eyeball and the eye lids.

The wall of the eye is composed of three layers. Named from outermost to

innermost, they are as follows;

. The sclera; commonly called the white of the eye, is the tough surface
protective layer. The sclera extends over the eye’s anterior portion as the
transparent cornea.
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. The uvea; is the middle layer, which consists of the; choroid, ciliary body, and
iris.
. The retina is the innermost layer and the actual visual receptor.

Eyelid

)

Orbit

The orbits are bilateral structures in the upper half of the face below the anterior
cranial fossa and anterior to the middle cranial fossa that contains the eyeball, the
optic nerve, the extra-ocular muscles, the lacrimal apparatus, fascia and the nerves
and vessels that supply these structures.

Eyelids

The upper and lower eyelids are anterior structures that when closed protect the
surface of the eyeball. The space between the eyelids when they are open is the
palpebral fissure.

The layers of the eyelids from anterior to posterior consist of skin, subcutaneous
tissue, voluntary muscle, the orbital septum, the tarsus, and conjunctiva.

The upper and lower eyelids are basically similar in structure except for the addition
of two muscles in the upper eyelid.

Conjunctiva

The structure of the eyelid is completed by a thin membrane (conjunctiva) which
covers the posterior surface of each eyelid. This membrane covers the full extent of
the posterior surface of each eyelid before reflecting onto the outer surface (sclera)
of the eyeball. It attaches to the eyeball at the junction between the sclera and the
cornea.

Optic canal

When the bony orbit is viewed from an anterolateral position, the round opening at
the apex of the pyramidal-shaped orbit is the optic canal, which opens into the
middle cranial fossa and is bounded medially by the body of the sphenoid and
laterally by the lesser wing of the sphenoid. Passing through the optic canal are the
optic nerve and the ophthalmic artery.

Eye ball

The globe-shaped eyeball occupies the anterior part of the orbit. Its rounded shape is
disrupted anteriorly, where it bulges outward. This outward projection represents
about one-sixth of the total area of the eyeball and is the transparent cornea.
Posterior to the cornea and in order from front to back are the anterior chamber, the
iris and pupil, the posterior chamber, the lens, the postermal chamber and the retina.

@

FIBROUS LAYER VASCULAR LAYER INNER LAVER
Fibrous layer of the eyeball

The fibrous layer of the eyeball consists of two components the sclera covers the
posterior and lateral parts of the eyeball, and the cornea covers the anterior part.
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Sclera

The sclera is an opaque layer of dense connective tissue that can be seen anteriorly
through its conjunctival covering as the white of the eye.

The fascial sheath of the eyeball covers the surface of the sclera externally from the
entrance of the optic nerve to the corneoscleral junction while internally the surface
of the sclera is loosely attached to the choroid of the vascular layer.

Cornea

Continuous with the sclera anteriorly is the transparent cornea. It covers the anterior
one-sixth of the surface of the eyeball and being transparent allows light to enter the
eyeball.

Vascular layer of the eyeball

The vascular layer of the eyeball consists of three continuous parts;
. Choroid

. Ciliary body

. Iris

Choroid

The choroid is posterior and represents approximately two-thirds of the vascular

layer. It is a thin, highly vascular, layer consisting of smaller vessels adjacent to the

retina and larger vessels more peripherally. It is firmly attached to the retina
internally and loosely attached to the sclera externally.

Ciliary body

Extending from the anterior border of the choroid is the ciliary body. This triangular-

shaped structure, between the choroid and the iris, forms a complete ring around the

eyeball. Its components include the ciliary muscle and the ciliary processes.

Iris

Completing the vascular layer of the eyeball anteriorly is the iris. This circular

structure projecting outward from the ciliary body, is the colored part of the eye with

a central opening (the pupil). Controlling the size of the pupil are smooth muscle

fibers within the iris;

. Fibers arranged in a circular pattern make up the sphincter pupillae muscle,
which is innervated by parasympathetics-contraction of its fibers decreases or
constricts the pupillary opening

. Fibers arranged in a radial pattern make up the dilator papillae muscle, which is
innervated by sympathetics-contraction of its fibers increases or dilates the
pupillary opening.

The eye and lacrimal apparatus

Major features of the eye include the sclera, cornea, iris, and pupil. The cornea is
continuous with the sclera and is the clear circular region of the external covering of
the eye through which the pupil and iris are visible. The sclera is not transparent and
is normally white.

Ear

The ear is the organ of hearing and balance. It has three parts;

. The first part is the external ear consisting of the part attached to the lateral
aspect of the head and the canal leading inward

. The second part is the middle ear a cavity in the petrous part of the temporal
bone bounded laterally and separated from the external canal, by a membrane
and connected internally to the pharynx by a narrow tube

. The third part is the internal ear consisting of a series of cavities within the
petrous part of the temporal bone between the middle ear laterally and the
internal.

The internal ear converts the mechanical signals received from the middle ear, which

start as sound captured by the external ear, into electrical signals to transfer
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information to the brain. The internal ear also contains receptors that detect motion
and position.

Auricle Cartiage

External ear

The external ear consists of the auricle and the external acoustic meatus. The auricle
is supported by cartilage and is covered by skin. The external auditory meatus is near
the anterior margin of the auricle.

The external ear consists of two parts. The part projecting from the side of the head
is the auricle (pinna) and the canal leading inward is the external acoustic meatus.
The auricle is characterized by a number of depressions, eminences and folds. The
folded outer margin of the auricle is the helix, which ends inferiorly as the lobule. A
smaller fold (the antihelix) parallels the contour of the helix and is separated from it
by a depression.

Auricle

The auricle is on the side of the head and assists in capturing sound. It consists of
cartilage covered with skin and arranged in a pattern of various elevations and
depressions.

The large outside rim of the auricle is the helix. It ends inferiorly at the fleshy lobule,
the only part of the auricle not supported by cartilage.

The hollow center of the auricle is the conchae of auricle. A smaller curved rim,
parallel and anterior to the helix is the antihelix.

Middle ear

The middle ear is an air-filled, mucous membrane-lined space in the temporal bone
between the tympanic membrane laterally and the lateral wall of the internal ear
medially. It is described as consisting of two parts;

. The tympanic cavity immediately adjacent to the tympanic membrane

. The epitympanic recess superiorly

The middle ear communicates with the mastoid area posteriorly and the nasopharynx
anteriorly. Its basic function is to transmit vibrations of the tympanic membrane
across the cavity of the middle ear to the internal ear.it accomplishes this through
three interconnected but movable bones that bridge the space between the
tympanic membrane and the internal ear.

Mastoid area

The mastoid antrum is a cavity continuous with collections of air-filled spaces,
throughout the mastoid part of the temporal bone, including the mastoid process.
Pharyngotympanic tube

The pharyngotympanic tube connects the middle ear with the nasopharynx and
equalizes pressure on both sides of the tympanic membrane. Its opening in the
middle ear is on the anterior wall, and from here it extends forward, medially, and
downward to enter the nasopharynx just posterior to the inferior meatus of the nasal
cavity. It consists of;

. A bony part (the one-third nearest the middle ear)

. A cartilaginous part (the remaining two-thirds)

The opening of the bony part is clearly visible on the inferior surface of the skull.
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Internal ear

The internal ear consists of a series of bony cavities (bony labyrinth) and
membranous ducts (membranous labyrinth) within this cavity. All these structures
are in the petrous part of the temporal bone between the middle ear laterally and
the internal acoustic meatus medially.

The bony labyrinth consists of the vestibule, three semicircular canals, and the
cochlea.

The structures in the internal ear covey information to the brain about balance and
hearing;

. The cochlear duct is the organ of hearing

. The semicircular ducts, utricle, and saccule are the organs of balance

The nerve responsible for these functions is the vestibulocochlear nerve, which
divides into vestibular (balance) and cochlear (hearing) parts after entering the
internal acoustic meatus.

Tongue

The tongue is a muscular structure that forms part of the floor of the oral cavity and

part of the anterior wall of the oropharynx. Its anterior part is in the oral cavity and is

somewhat triangular in shape with a blunt apex of tongue. The apex is directed

anteriorly and sits immediately behind the incisor teeth. The root of tongue is

attached to the mandible.

The superior surface of the oral or anterior two-thirds of the tongue is oriented in the

horizontal plane.

The pharyngeal surface or posterior one-third of the tongue curves inferiorly and

becomes oriented more in the vertical plane. The oral and pharyngeal surfaces area

separated by a V-shaped terminal sulcus of tongue.

Papillae

The superior surface of the oral part of the tongue is covered by hundreds of papillae;

. Filiform papillae are small cone-shaped projections of the mucosa that end in
one or more points

. Fungiform papillae are rounder in shape and larger than the filiform papillae
and tend to be concentrated along the margins of the tongue

. The largest of the papillae are the vallate papillae, which are blunt-ended
cylindrical papillae invaginations in the tongue’s surface

. Foliate papillae are linear folds of mucosa on the sides of the tongue near the
terminal sulcus of tongue

The papillae in general increase the area of contact between the surface of the

tongue and the contents of the oral cavity. All except the filiform papillae have taste

buds on their surfaces.

Inferior surface of tongue

The undersurface of the oral part of the tongue lacks papillae, but does have a
number of linear mucosal folds. A single median fold is continuous with the mucosa
covering the floor of the oral cavity, and overlies the lower margin of a midline
sagittal septum, which internally separates the right and left sides of the tongue.

Lateral glossoepiglottic Epiglottis
fold

_ Palatopharyngeal arch
Median glossoepiglottic

fold
~—Epiglottic vallecula

Palatine tonsil .

Lingual tonsil

Root of tongue

/

Terminal sulcus
" . of tongue
Foliate papillae-

Foramen cecum

Vallate papillae of tongue

Median sulcus
of tongue

@ ““Apex of tongue

Body of tongue
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Pharyngeal surface

The mucosa covering the pharyngeal surface of the tongue is irregular in contour

because of many small nodules of lymphoid tissue in the submucosa. These nodules

are collectively the lingual tonsil. There are no papillae on the pharyngeal surface.

Tonsils

Collection of lymphoid tissue in the mucosa of the pharynx surrounding the openings

of the nasal and oral cavities are part of the body’s defense system. The largest of

these collections from distinct masses (tonsils). Tonsils occur mainly in three areas;

. The pharyngeal tonsil, known as adenoids when enlarged is in the midline on
the roof of the nasopharynx.

. The palatine tonsils are on each side of the oropharynx (the palatine tonsils are
visible through the open mouth of a patient when the tongue is depressed)

. The lingual tonsil refers collectively to numerous lymphoid nodules on the
posterior one-third of the tongue

Small lymphoid nodules also occur in the pharyngotympanic tube near its opening

into the nasopharynx, and on the upper surface of the soft palate.

MEDICAL DEVICE

General medical examination

physical examination may include checking vital signs, including temperature
examination, blood pressure, pulse, and respiratory rate. The healthcare provider
uses the senses of sight, hearing, touch, and sometimes smell.

In a physical examination, medical examination, clinical examination, or medical
checkup, a medical practitioner examines a patient for any possible medical

signs or symptoms of a medical condition. It generally consists of a series of questions
about the patient's medical history followed by an examination based on the reported
symptoms. Together, the medical history and the physical examination help to
determine a diagnosis and devise the treatment plan. These data then become part of
the medical record.

Although providers have varying approaches as to the sequence of body parts, a
systematic examination generally starts at the head and finishes at

the extremities and includes evaluation of general patient appearance and specific
organ systems. After the main organ systems have been investigated

by inspection, palpation, percussion, and auscultation.

O a4y by -op, -opto oW 4l
53 daa -plas GRS e (g S 3

(i e D) lass Acuity s
K o Alalia JUS SRR RS

Y gl Anacusis Gllaa (o) 330

i b e ol 50 Arthroscopy (i Jaaia dilaa
ulid o sid Audiogram afalyl

189


https://en.wikipedia.org/wiki/Patient
https://en.wikipedia.org/wiki/Medical_signs
https://en.wikipedia.org/wiki/Medical_signs
https://en.wikipedia.org/wiki/Symptom
https://en.wikipedia.org/wiki/Disease
https://en.wikipedia.org/wiki/Medical_history
https://en.wikipedia.org/wiki/Medical_diagnosis
https://en.wikipedia.org/wiki/Medical_record
https://en.wikipedia.org/wiki/Human_head
https://en.wikipedia.org/wiki/Limb_(anatomy)
https://en.wikipedia.org/wiki/Inspection_(medicine)
https://en.wikipedia.org/wiki/Palpation
https://en.wikipedia.org/wiki/Percussion_(medicine)
https://en.wikipedia.org/wiki/Auscultation

Audiometry

Auricula

Autoplonia
Blepharectomy
Blind

Bradylunesia

Canthus

Choroid

Cilia

Circum

Cochliea
Consideration
Corium

Dacryo-

Dacryo cyst

Derm

Dermal

Dermatitis
Diplopia
Dizziness
Dysphasia

Ear, nose, throat (ENT)
Electro dermal
audiometry (EDA)
Electronystagmography
(ENG)

Facial Paralysis
Fovea

Glosso-

Hearing aid evaluation
(HAE)

Hypo dermic
Irito-, Irido-

Iritis

Kerat

Keratitis

Lingua

Myringo

i ol
SRy

Golaiia A

Loy ) o 5 il

Ll

58 S b s
g

4 5248 Myl cadin 4 K
2 5 e QSIS Sy Gaes ) o2
o5e

adia ) )

58 05 s

saalia

gy AR (5 i aY

S ) e G2l iy

S Al

Sy

s

(s 53 gl

e

pia G (Al

Sk s Jses

Gl 5w s

SIS Gk ) i ol i
s (S

Gk O sl o S OIS ja s 8
O S e S et
T

A8l S e 0 i

)4 b e ()

Golaid S Qs ()

s daic )5 5 el
G gy ALE Y

i 45 a5t 5 et
)

éwadﬁﬂbﬁ)ﬂ

Audiometer
Audiotory Brain
Stem Response
Buricalur
Blepharo-
Blepharitis
Blinking

Brady Lalia

Capillus

Ciliary Mucle
Cilium

Color blind
Cornea

Cutaneous
Dacryo-

Deatness

Dermo-, dermato-
Derma-

Dermis

Disorders
Dysarthria
Dysosmia

Earlobe

Electro encephalic
audiometry (EEA)
Eye ball

Eyelid
Focal vision
-geusia

Haptic

Hearing loss
Infraorbital
Iris

Karat

Lens
Middle Ear
Myopia

190

e g)

Gl
Shass 5 lgd
O3Sy

IS oS

s
&3 e

0850 03040 b s s

JESFPTS

4 8

sy

Sl 4y da sy ya ¢ S

o5l

G g 4 a0 e gy

Sy

P s

585

53 3l

s o BRI Gl
R

ST Gl ) e ) 5id
e S

pia o S

SsiSan

o) sl )

ada O anba s



oAb

b e (i
s

ada Qlgdll 5oy
ada 43 da g ye Caulin

Naris Ay QBT™ Nail
Nasal cavity BTN Naso-
Oculo- i 4 da g e o oalin Ocular
Olfactory s Glac) Olfact-
Ophthalmic i Ophtalmitis
-opsia RS Optic
Opto- b cada Optometry
-osmia TSRS Otalgia
Otitis SR gl Oto-
Palpebro- S Palpebral-
Panotitis iR gl Papillo-
Papilla Sa € g e (Kiua Phak, phac
Pupil S ja Retical
Retin LSS Retina
Retio Asad Sclera
Septic bursitis Y 4anS i gie Sublingual
Suborbital pia oYhanlia ke Tactile perception
Tactile sensors PRARPTCIN Tag
Tarso S aila Turbinate
Villi BB" Vision sensor

Vision i

Vitreous shdad aala

Tip of tongue
Papillae

Large Papillae
Surface of the tongue
Tonsils

Epiglott

Lingual Tonsils
Frenulum

Body of tongue

Root of tongue
Median sulcus
Terminal sulcus
Lingual/ taste papillae
Taste buds

Taste pore

Lingual Papillae
191

ST
Sl ks
Shardas e
iy S5

eee

Uk

el Il
S
sl KAl

ol

il Al
QS5
() o
Sy
O b
e sl
@K
sl s
RIS

(o8 psme 52) L) Slan Caaud

(13 psm 59) QL) Als Cand

Ob) e

(OsS Ehosm) b sleid! el

(M) sl

(_ty) b shlda 5



Fili from papillae
Fungi from papillae
Circum vallatr papillae

Foliate papillae

Nasal septum
Conchae
Nostril
Vestibule
Swell body
Choana
Maxillary sinuses
Nasola crimal
Nasal cells
Olfactory cell
Support cells
Basal cell
Anosmia
Hyposmia
Parosmia
Phantosmia
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Integumentary System (Skin)
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Corneum
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Medulla
Cortex

Cuticle

Root

Shaft

Hair bulb
Internal Sheath
External Sheath
ACT

Anagen
Catagen
Telogen

Visusal system
Retina
Lacrimal Gland
Eyeball

Corna

Outer layer
Sclera
Conjucntiva
Limbus
Schlemm duct

Middle layer

Uveal tract
Choroid
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Zonula

Pupila
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Inner layer
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Optic disk
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Lens

Lacrimal duct
Lid
Accommodation
Eyelash

Moll Gland
Fovea Coutrlis
Posterior cavity (vitreous chamber)
Conjunctiva
Visual Cells
Cone Cells

Rods Cells
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