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It is important for medical personnel to have a sound knowledge and understanding of the basic anatomic 

terms. With the aid of a medical dictionary, understanding anatomic terminology greatly assists you in the 
learning process. 

The accurate use of anatomic terms by medical personnel enables them to communicate with their 
colleagues both nationally and internationally. Without anatomic terms, one cannot accurately discuss or record 
the abnormal functions of joints, the actions of muscles, the alteration of position of organs, or the exact location 
of swellings or tumors. 

Anatomical terms are descriptive terms standardized in an international reference guide; Terminologia 
Anatomica (TA). These terms, in English or Latin, are used worldwide. Colloquial terminology is used by—and to 
communicate with—lay people. Many anatomical terms have both Latin and Greek equivalents. But some of 
these are used in English only as roots. Thus the tongue is lingua (L.) and glossa (Gk), and these are the basis of 
such terms as lingual artery and glossopharyngeal nerve. 

Various adjectives, arranged as pairs of opposites, describe the relationship of parts of the body or 
compare the position of two structures relative to each other. Anatomical directional terms are based on the 
body in the anatomical position. Four anatomical planes divide the body, and sections divide the planes into 
visually useful and descriptive parts.   

2.1. ANATOMICAL PLANES   1  2 
Three imaginary planes pass through the body in the anatomical position. 

Sagittal, coronal, and axial planes   
Sagittal planes are vertical planes. They pass through the body parallel to the median plane. Parasagittal is 
commonly used. It, however, is unnecessary as any plane parallel to and on either side of the median plane is 
sagittal by definition. A plane parallel and near to the median plane may be referred to as a paramedian plane. 
The plane that passes through the center of the body is the median sagittal plane. It divides the body into equal 
right and left halves. 
Frontal (coronal) planes are vertical planes. They pass through the body at right angles to the median plane. 
They divide the body into anterior (front) and posterior (back) parts. 
Transverse (axial) planes are horizontal planes. They pass through the body at right angles to the median and 
frontal planes. They divide the body into upper and lower parts. Radiologists refer to transverse planes as 
transaxial. This is commonly shortened as “axial planes”. 

Anatomists create sections of the body and its parts anatomically. Clinicians create them by planar 
imaging technologies, such as computerized tomography (CT), to describe and display internal structures. 

2.2. TERMS OF MOVEMENT 

Various terms describe movements of the limbs and other parts of the body. Most movements are 
defined in relationship to the anatomical position, with movements occurring within, and around axes aligned 
with, specific anatomical planes. Most movements occur at joints where two or more bones or cartilages 
articulate with one another. But several non-skeletal structures also exhibit movement (e.g., tongue, lips, 
eyelids). Terms of movement may also be considered in pairs of oppositing movements: Flexion and extension 
movements generally occur in sagittal planes around a transverse axis.  

 Flexion indicates bending or decreasing the angle between the bones or parts of the body. For most joints 
(e.g., elbow), flexion involves movement in an anterior direction, but it is occasionally posterior, as in the case of 
the knee joint. Lateral flexion is a movement of the trunk in the coronal plane. Just like this! 

 Extension indicates straightening or increasing the angle between the bones or parts of the body. Extension 
usually occurs in a posterior direction. The knee joint, rotated 180° to other joints, is exceptional in that flexion of 
the knee involves posterior movement and extension involves anterior movement.  

 Dorsiflexion describes flexion at the ankle joint, as occurs when walking uphill or lifting the front of the foot 
and toes off the ground.  

1. TERMINOLOGY IN ANATOMY 

 

https://www.youtube.com/watch?v=kvHWnJwBkmo
http://biology.about.com/od/anatomy/a/aa072007a.htm
https://www.youtube.com/watch?v=vhBRo1cMocA
https://www.youtube.com/watch?v=uKQGNh_herE
http://www.kungfuonline.com/perch/resources/bodyplanes-w320h240.jpg
http://www.neurosurgical.com/Images/07_Med_Info/Anatomic%20Planes%20with%20Labels%20copy.jpg
http://anatomystudybuddy.files.wordpress.com/2012/09/planes.jpg
http://www.sandiego-spine.com/2010/planes.png
http://learn-anatomy.blogspot.com/2009/06/terms-of-movement.html
http://o.quizlet.com/i/F3S6-86QO_gqKle-Ov27bg_m.jpg
http://teachmeanatomy.info/wp-content/uploads/2013/02/flexion-and-extension.gif?408a44
http://www.andrew.cmu.edu/course/42-401-zapanta/Dorsiflexion.jpg
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 Plantarflexion bends the foot and toes toward the ground, as when standing on your toes. Extension of a limb 
or part beyond the normal limit—hyperextension (overextension)—can cause injury, such as “whiplash” (i.e., 
hyperextension of the neck during a rear-end automobile collision).  

 Abduction and adduction movements generally occur in a frontal plane around an anteroposterior axis. 
Except for the digits, abduction means moving away from the median plane (e.g., when moving an upper limb 
laterally away from the side of the body) and adduction means moving toward it.  

 In abduction of the digits (fingers or toes), the term means spreading them apart—moving the other fingers 
away from the neutrally positioned 3rd (middle) finger or moving the other toes away from the neutrally 
positioned 2nd toe. The 3rd finger and 2nd toe medially or laterally abduct away from the neutral position. 
Adduction of the digits is the opposite—bringing the spread fingers or toes together, toward the neutrally 
positioned 3rd finger or 2nd toe.  

 Circumduction is a circular movement. It involves sequential flexion, abduction, extension, and adduction (or 
in the opposite order). This way the distal end of the part moves in a circle. It can occur at any joint at which all 
the above-mentioned movements are possible (e.g., the shoulder and hip joints). 

 Rotation is turning or revolving a part of the body around its longitudinal axis. An example is turning one's 
head to face sideways.  

 Medial rotation (internal rotation) brings the anterior surface of a limb closer to the median plane In lateral 
rotation (external rotation) the anterior surface is taken away from the median plane. 

  Pronation rotates the forearm medially so that the palm of the hand faces posteriorly and its dorsum faces 
anteriorly. When the elbow joint is flexed, pronation moves the hand so that the palm faces inferiorly (e.g., 
placing the palms flat on a table).  

 Supination is the opposite rotational movement, rotating the forearm laterally, returning the pronated 
forearm to the anatomical position. When the elbow joint is flexed, supination moves the hand so that the palm 
faces superiorly.    

 Eversion moves the sole of the foot away from the median plane, turning the sole laterally.  
 Inversion moves the sole of the foot toward the median plane (facing the sole medially).  
 Opposition is the movement by which the pad of the 1st digit (thumb) is brought to another digit pad. This 

movement is used to pinch, button a shirt, and lift a teacup by the handle.  
 Reposition describes the movement of the 1st digit from the position of opposition back to its anatomical 

position. 
 Elevation raises or moves a part superiorly, as in elevating the shoulders when shrugging, the upper eyelid 

when opening the eye, or the tongue when pushing it up against the palate (roof of mouth).  
 Depression lowers or moves a part inferiorly, as in depressing the shoulders when standing at ease, the 

upper eyelid when closing the eye, or pulling the tongue away from the palate. 
2.4. POSITIONS OF THE BODY 

The supine position of the body is lying on the back. The prone position is lying face downward. 
 
 
 

Osteology (Gk, osteon, bone, logos, science) is the science of bones. There are 206 bones in adults. 
A newborn has 270 bones. That is how we come to this world! With 270 bones! Then some bones fuse together. 
The 15% of the weight of a 25-30 years old human is made by the skeleton. It makes 5-6 kg.   
The skeletal system is divided into two functional parts.  

 The axial skeleton: bones of the head (cranium or skull), neck (hyoid bone and cervical vertebrae), and trunk 
(ribs, sternum, vertebrae, and sacrum). 

 The appendicular skeleton: bones of the limbs, including of the shoulder and pelvic girdles. 
Bone is the hardest structure after teeth. The calcification of its extracellular matrix is the reason for that. 

Living bones have some elasticity. This elasticity results from the organic matter. They also have great rigidity. 

2 INTRODUCTION TO OSTEOLOGY 

 

http://legacy.owensboro.kctcs.edu/gcaplan/anat/study%20guide/Image807.gif
http://www2.zargan.com/tr/page/search?Text=%28kazalarda%29%20ba%C5%9F%C4%B1n%20ileri%20ve%20geri%20sars%C4%B1lmas%C4%B1%20sonucu%20ortaya%20%C3%A7%C4%B1kan%20hasar
http://img.tfd.com/mk/A/X2604-A-18.png
http://img.tfd.com/dorland/thumbs/abduction.jpg
http://img.tfd.com/dorland/thumbs/abduction.jpg
http://www.imaios.com/Media/Images/e-anatomy/Anatomical-terms-of-location-position-motion/circumduction-illustration-diagram-movements-anatomy
http://classconnection.s3.amazonaws.com/739/flashcards/665131/png/cirular-medial-and-lateral-rotation-movement.png
http://www.imaios.com/Media/Images/e-anatomy/Anatomical-terms-of-location-position-motion/supination-pronation
http://d7c2b0wpljtwf.cloudfront.net/var/ezwebin_site/storage/images/media/images/e-anatomy/anatomical-terms-of-location-position-motion/supination-pronation/2511136-1-eng-GB/supination-pronation_imagelarge.jpg
http://www.imaios.com/Media/Images/e-anatomy/Anatomical-terms-of-location-position-motion/inversion-eversion
http://www.ergonx.com.au/images/FootPain/inversion-eversion.gif
http://cnx.org/resources/8b3d8880a8a2e3a69a3faab9d2546d8f/Picture%208.jpg
http://upload.wikimedia.org/wikipedia/commons/7/7c/Supine_and_prone_2012-02-20.jpg
http://www.encognitive.com/node/1125
http://www.pennmedicine.org/health_info/body_guide/reftext/images/Axial_AppendicularSkel.jpg
http://upload.wikimedia.org/wikipedia/commons/9/99/Appendicular_Skeleton.png
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The rigidity results from their lamellous structures and tubes of inorganic calcium phosphate. Its color, in a fresh 
state, is pinkish-white externally. Its color is red inside.  

2.1. HISTOLOGY OF THE BONE 

Bone is created from osseous connective tissue. Like other types of connective tissue, osseous tissue is 
composed of relatively sparse cells surrounded by an extracellular network, or matrix.   
Osteoblasts are bone cells that secrete proteins into the matrix. This protein provides strength. It provides 
resistance to stretching and twisting.  

Mature bone is composed of proteins and minerals. Approximately 60% the weight of the bone is 
mineral. The rest is water and matrix.  About 90% of the matrix proteins are collagen (1/3 of the bone weight). 
Collagen is the most abundant protein in the body. It is very strong. It forms bone, cartilage, skin, and tendons. 
The minerals of the matrix are mainly calcium phosphate and calcium carbonate. The minerals are embedded in 
the protein network. They provide hardness and compressive strength. 

There are four principal types of bone cells: osteogenic cells, osteoblasts, osteocytes, and osteoclasts (1) 
, (2).  The matrix is maintained by osteocytes. They are the characteristic cells of the bone. Histologically, bone is 
composed of units termed Haversian systems or osteons (1).  In osteons concentric rings of osteocytes are 
arranged around a central blood vessel.   

All bones are covered externally, by a fibrous connective tissue membrane. It is called periosteum (1). 
There is no periosteum in the area of a j oint where articular cartilage is present. The periosteum has the unique 
capability of forming new bone. This membrane receives blood vessels. The branches of these vessels supply the 
outer layers of compact bone. A bone without periosteum will not survive. Nerves accompany the vessels that 
supply the bone and the periosteum. 

The periosteum not only particiapates in bone growth but also in repairing of the bone. The endosteum 
lines the marrow cavity. It is active during bone growth, repair, and remodeling. It covers the trabeculae of 
spongy bone and lines the inner surfaces of the central canals.  

2.2. CARTILAGES AND BONES 

The skeleton is composed of cartilages and bones. 
Cartilage is a resilient, semirigid form of connective tissue .It forms parts of the skeleton. It is found in 

places where more flexibility is required.  The costal cartilages attach the ribs to the sternum. As you need  
flexibility for your thoracic cage while you are breathing. Also, the articulating surfaces of bones in a synovial 
joint are capped with articular cartilage. This provides smooth, low-friction, gliding surfaces for free movement. 
Blood vessels do not enter cartilage (i.e., it is avascular). Its cells obtain oxygen and nutrients by diffusion.  

The proportion of bone and cartilage in the skeleton changes as the body grows. The younger a person is, 
the more cartilage he or she has. The bones of a newborn are soft and flexible as they are mostly composed of 
cartilage. 

The amount and kind of extracellular fibers in the matrix varies depending on the type of cartilage. In 
heavy weightbearing areas or areas prone to pulling forces, the amount of collagen is greatly increased. In areas 
where weightbearing demands and stress are less, cartilage contains elastic fibers with fewer collagen fibers.   

Functions of cartilages 

 They support soft tissues. 

 They provide a smooth, gliding surface for bone articulations at joints. 

 They enable the development and growth of long bones.  
 There are three types of cartilages.  

 Hyaline: most common type. The matrix contains a moderate amount of collagen fibers (e.g., articular 
surfaces of bones). 

 Elastic: The matrix contains collagen fibers along with a large number of elastic fibers (e.g., external ear). 

 Fibrocartilage: The matrix contains a limited number of cells and ground substance amidst a substantial 
amount of collagen fibers (e.g., intervertebral discs).  

Bone is a calcified, living, connective tissue. It forms the majority of the skeleton. It consists of an 
intercellular calcified matrix. This matrix contains collagen fibers, and several types of cells. 

http://classes.midlandstech.edu/carterp/Courses/bio210/chap06/Slide9.JPG
http://www2.zargan.com/tr/page/search?Text=sparse&FromLanguage=&Category=0&StringType=0
http://www.nature.com/nrrheum/journal/v8/n11/images/nrrheum.2012.157-f1.jpg
http://www2.zargan.com/tr/page/search?Text=abundant
http://www.easynotecards.com/uploads/887/5/73f8d0c4_13a509a985f__8000_00000205.png
http://www.nature.com/bonekey/knowledgeenvironment/2011/1106/bonekey20110516/images_article/bonekey20110516-f1.jpg
http://www.intechopen.com/source/html/44505/media/image1.png
http://www.dginet.de/documents/10164/254014/GOMI_E128.jpg
http://www.rci.rutgers.edu/~uzwiak/AnatPhys/APFallLect8_files/image003.jpg
http://fau.pearlashes.com/anatomy/Chapter%209/Chapter%209_files/image002.gif
http://upload.wikimedia.org/wikipedia/commons/8/89/607_Periosteum_and_Endosteum.jpg
http://alegent.adam.com/graphics/images/en/9734.jpg
http://studydroid.com/imageCards/0c/6b/card-12791521-back.jpg
http://www2.zargan.com/tr/page/search?Text=prone&FromLanguage=&Category=0&StringType=0
http://dancehealthier.files.wordpress.com/2012/04/locations-of-hyaline-elastic-cartilage-and-fibrocartilages.png
http://classes.midlandstech.edu/carterp/Courses/bio210/chap04/Slide20.JPG
http://lyceum.algonquincollege.com/lts/onlineCourses/anatomy/App_Themes/e-learning/images/diagrams/5-2_BoneTypes_B.JPG
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Functions of bones 

 They are supportive structures for the body. 

 They are the protectors of vital organs. Sternum and ribs protect the thoracic and upper abdominal viscera. 
The skull and vertebral column protect the brain and spinal cord from injury. 

 They are reservoirs of calcium and phosphorus. 

 The bones lever on which muscles act to produce movement; as seen in the long bones of the limbs 

 They are the containers for blood-producing cells.  

2.3. TYPES OF BONES 

Bones are classified according to their shape (gross anatomy). 
1) Long bones are tubular (e.g., the humerus in the arm). 
2) Short bones are cuboidal and are found only in the tarsus (ankle) and carpus (wrist).  
3) Flat bones usually serve protective functions (e.g., the flat bones of the cranium protect the brain). 
4) Irregular bones have various shapes other than long, short, or flat (e.g., bones of the face). 
5) Sesamoid bones (e.g., the patella or knee cap) develop in certain muscles. These bones are found where 
tendons cross the ends of long bones in the limbs. They protect the tendons from excessive wear. They often 
change the angle of the tendons as they pass to their attachments. 
 Long bones develop by replacement of hyaline cartilage plate (endochondral ossification). They have a shaft 
(diaphysis) and two ends (epiphyses). The metaphysis is a part of the diaphysis adjacent to the epiphyses. The 
diaphysis encloses the marrow cavity. The metaphysis is the active zone for bone growth in puberty, especially 
for long bones. 
  There are two types of bones according to histological features. They are compact bone and spongy 
(trabecular) bones. They have relative amount of solid matter. They are also special with the number and size of 
the spaces they contain. All bones have a superficial thin layer of compact bone around a central mass of spongy 
bone. An exception is the place where the spongy bone is replaced by a medullary (marrow) cavity. Spongy bone 
is found at the expanded heads of long bones and fills most irregular bones. Compact bone forms the outer shell 
of all bones and also the shafts in long bones.   

2.4. OSSIFICATION 

Ossification means “bone formation”. Developmentally, all bones come from mesenchyme.  There are 
two types of ossification. 1. Intramembranous ossification. 2. Endochondral ossification [1]. In intramembranous 
ossification without turning into cartilaginous models, bones are formed directly from mesenchymal models. In 
the latter one, cartilaginous models of bones form from mesenchyme and undergo ossification. The 
intramembranous calcification is seen particularly in clavicle and flat skull bones.  

2.5. BONE MARKINGS AND FORMATIONS 

Bone markings appear wherever tendons, ligaments, and fascias are attached or where arteries lie 
adjacent to or enter bones. Other formations occur in relation to the passage of a tendon (often to direct the 
tendon or improve its leverage) or to control the type of movement occurring at a joint. Surfaces of the bones 
are not smooth. Bones display elevations, depressions and holes. The surface features on the bones are given 
names to distinguish and define them.  

2.6. VASCULATURE AND INNERVATION OF BONES 

Bones are richly supplied with blood vessels. Veins accompany arteries. Nerves accompany blood vessels 
supplying bones.  Bone itself has few sensory nerve fibers. On the other hand, the periosteum is supplied with 
numerous sensory nerve fibers. The periosteum is very sensitive to any type of injury. 

http://cnx.org/resources/216c4109ba1aa5dbc79e058ad097bbc0/Figure_38_02_01.jpg
http://en.wikipedia.org/wiki/File:Illu_long_bone.jpg
http://en.wikipedia.org/wiki/File:Illu_long_bone.jpg
http://classes.midlandstech.edu/carterp/Courses/bio110/chap06/Slide4.JPG
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