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“Anatomy is destiny” 
(Siegmund Freud) 
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PLANES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sagittal:  is a vertical plane which passes from front to rear dividing the body into right 
and left sections 
 
Median:  is a midsagittal plane which bisects the body vertically through the navel, 
dividing the body exactly in left and right side. Sagittal plane is any plane parallel to the 
median plane. 
 
Transverse:  (also called the horizontal plane, axial plane, or transaxial plane) is an 
imaginary plane that divides the body into superior and inferior parts. It is perpendicular 
to the coronal and sagittal planes 
 
Coronal:  (also known as the frontal plane) is any vertical plane that divides the body 
into ventral and dorsal (belly and back) sections. 
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PHYSIOLOGY OF BONE 
 
FUNCTION OF THE BONES 
 
Bones provide a rigid frame work, known as the skeleton, that supports and protects the 
soft organs of the body. 
 
Bone is different from other connective tissues in that it has a very high mineral content; 
most bone is ~ 65% mineral (primarily calcium phosphate) and 35% organic tissue 
(primarily collagen) by weight.  It is the mineral content that gives bone its hardness and 
rigidity, while the organic component gives bone its flexibility and resiliency. 
 
If the inorganic portion were to be removed, the bone would look the same but would 
have enough flexibility to make a knot with it.  Per se, the inorganic material is brittle 
and easy to collapse.  Anyway, the combined properties of the organic and inorganic 
portions, is what gives it its resistance. 
 
The skeleton supports the body against the pull of gravity.  
 
Bones work together with muscles as simple mechanical lever systems to produce body 
movement. 
 
Bones contain more calcium and phosphorous than any other organ. 
 
Bones produce red blood cells. 
 
Skeletal tissue is not a homogenous substance; its structure depends on, amongst other 
things, its location in the body, its location within a particular bone, and the age and 
characteristics of the individual.  Because all of these factors impact bony structure, they 
must be taken into account when designing implants for specific locations in specific 
bones. 
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COMPONENTS OF BONE 
 
 
Periosteum is a membrane that lines  
the outer surface of all bones, except at  
the joints of long bones.  Endosteum lines  
the inner surface of all bones 
 
The periosteum is a fibrous support,  
cellular, vascular, and highly sensitive for  
the bone, that provides sanguine nutrients  
to the bone cells and is a source of  
development of the bone cells during  
growth and reparation of a fracture.  It does  
not cover the articular cartilage.  Its collagen  
fibers mix with those of the tendons and 
ligaments that are stuck to the bone. 
 
The joint surface of the bones are covered  
with Articular Cartilage, which provides a  
flat surface for movement.  Under the  
periosteum there is a thick layer of Compact 
Bone, a type of bone tissue. 
 
The compact bone is dense and similar in  
texture to ivory.  A thick layer of compact bone  
forms the stem of long bones, this area is known  
as Diaphysis. 
 
The compact bone is composed of cylinders or tubes of cristal minerals and protein fibers 
called lamellae.  In the center of each cylinder there are spacious canals called 
Haversian Canals (System) that contain blood vessels, nerves and osteoblasts.  The 
blood vessels flow interconnected through the Haversian canals, creating a net that 
carries nutrition to the live bone tissue. 
 
Spongy (Cancellous) Bone is not soft and spongy but quite strong.  Near the 
extremities of the bones (epiphysis) where force is applied, the spongy bone is 
organized in structures that resemble support beams (girders) of a bridge.  The structure 
of spongy bones help to add force to the bone without necessity of adding mass.  It is 
distributed through the points of pressure or tension, making the bones light and strong. 
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Inside the spongy and compact bones there are cells known as Osteocytes that can 
deposit calcium salts in the bone or reabsorb them again.  The osteocytes are responsible 
for the growth of the bone and of the changes in form of the bones.  The bone cavities 
contain white tissue called Bone Marrow.  There are two types of bone marrow that can 
be found in the majority of bones:  
 
Yellow Bone Marrow – can be found in almost all bones filling the stem of long bones.  
It is composed of blood vessels, nerve cells and mainly fat cells.  It serves as an energy 
reserve.  It can also convert to red bone marrow and produce blood cells when a severe 
blood loss has occurred. 
 
Red Bone Marrow – can be found in spongy bones.  In the extremities of long bones, 
ribs, vertebrae, sternum and pelvis – it produces special red and white cells called 
lymphocytes and other sanguine elements. 
 
At least one Nutrient Artery enters the medular cavity of each long bone, through the 
nutrient formamen (usually located near the center of the bone).  The bone is very 
vascularized.  The blood vessels of the compact bone come from a large net of vessels.  
In the periosteum, these vessels enter and exit the tissue through many cell canals called 
Volkmann Canals.  In cancellous bone, the sanguine vessels enter through cavities of 
this bone. 
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ORIGIN OF BONE 
 
 
The formation of bone during the fetal stage of development occurs by two processes: 
Intramembranous ossification and Endochondral ossification 
 
 
Endochondral Ossification 
 
Endochondral ossification occurs in long bones and most of the rest of the bones in the 
body; it involves an initial hyaline cartilage that continues to grow.  The steps in 
endochondral ossification are: 
 
1. Development of cartilage model 
2. Growth of cartilage model 
3. Development of the primary ossification center 
4. Development of the secondary ossification center 
5. Formation of articular cartilage and epiphyseal plate 
 
Endochondral ossification begins with points in the cartilage called "primary ossification 
centers."  They mostly appear during fetal development, though a few short bones begin 
their primary ossification after birth.  They are responsible for the formation of the 
diaphyses of long bones, short bones and certain parts of irregular bones. Secondary 
ossification occurs after birth, and forms the epiphyses of long bones and the 
extremities of irregular and flat bones.  The diaphysis and both epiphyses of a long bone 
are separated by a growing zone of cartilage (the epiphyseal plate).  When the child 
reaches skeletal maturity (18 to 25 years of age), all of the cartilage is replaced by bone, 
fusing the diaphysis and both epiphyses together (epiphyseal closure). 
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Intramembranous ossification 
 
 
Intramembranous ossification mainly occurs during formation of the flat bones of the 
skull but also the mandible, maxilla, and clavicles; the bone is formed from connective 
tissue such as mesenchyme tissue rather than from cartilage. The steps in 
intramembranous ossification are: 
 
1. Development of ossification center 
2. Calcification 
3. Formation of trabeculae 
4 .Development of periosteum 
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Remodeling Process 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Remodeling of bone is a three-stage process that involves demolition, construction and 
mineralization. 
 
 
Osteoclasts, which are responsible for demolishing bone, are always present on the 
endosteal surface, but are not always active.  Once activated these cells work together to 
dig tunnels through the bone at right angles to the shaft, resorbing bone by releasing a 
combination of acids and enzymes.  A blood capillary grows down the center of this 
newly-formed tunnel.  A group of osteoclasts, tunneling in this fashion, form what is 
known as a cutting cone. 
 
 
Behind the cutting cone, the tunnel walls become lined with osteoblasts which lay down 
a bony matrix within the tunnels.  Occasionally, an osteoblast is designed to become an 
osteocyte; when this occurs, the cell stops laying down bone.  It is quickly buried within 
the bony matrix through the work of neighboring osteoblasts.  This collagen matrix is not 
yet mineralized and is referred to as osteoid. 
 
 
The process of mineralization, through which calcium phosphate crystals are arranged in 
an orderly fashion around the collagen fibers of the osteoid, is initiated within several 
days, but may take several months to complete. 
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BONE CLASSIFICATION 
 
 
Types of Bone 
 
There are five types of bones in the human body: long, short, flat, irregular and 
sesamoid. 
 
Long bones are characterized by a shaft, the diaphysis, that is much longer than it is 
wide.  They are made up mostly of compact bone, with lesser amounts of marrow, 
located within the medullary cavity, and spongy bone.  Most bones of the limbs, including 
those of the fingers and toes, are long bones.  The exceptions are those of the wrist, 
ankle and kneecap. 
 
Short bones are roughly cube-shaped, and have only a thin layer of compact bone 
surrounding a spongy interior.  The bones of the wrist and ankle are short bones, as are 
the sesamoid bones. 
 
Flat bones are thin and generally curved, with two parallel layers of compact bones 
sandwiching a layer of spongy bone.  Most of the bones of the skull are flat bones, as is 
the sternum. 
 
Irregular bones do not fit into the above categories.  They consist of thin layers of 
compact bone surrounding a spongy interior.  As implied by the name, their shapes are 
irregular and complicated.  The bones of the spine and hips are irregular bones. 
 
Sesamoid bones are bones embedded in tendons.  Since they act to hold the tendon 
further away from the joint, the angle of the tendon is increased and thus the leverage of 
the muscle is increased.  Examples of sesamoid bones are the patella and the pisiform. 
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OMF MANUAL 
2 SKELETAL ORAL AND MAXILLOFACIAL ANATOMY  

 
 

 
 
  



 

13 
 

THE SKULL 
 
 
The skull is one of the principle groups of bones in the human anatomy and consists of 
twenty-eight bones: 
 
 

• Eight bones from the cranium, which houses the brain and ear ossicles. 
 
 

• Fourteen facial bones form the face, jaw, nose, orbits and the roof of the mouth. 
 
 

• Six more bones make up the inner ear ossicles. 
 
 

• One more, the hyoid bone, is in the neck and is attached to the temporal bone by 
ligaments. 

 
 
The skull bones begin as twenty-eight separate bones.  As a baby, flexible, cartilaginous 
membranes called fontanels connect these bones.  The membrane ossifies over time, 
forming the rigid structures of the adult skull.  The bones of the skull form a strong 
protective case that protects the brain and other major sense organs. 
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FRONTAL VIEW OF THE SKULL 
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LATERAL VIEW OF THE SKULL 
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Skull (8 bones) 
 
Frontal (1) 
Parietal (2) 
Temporal (2) 
Occipital (1) 
Sphenoid (1) 
Ethmoid (1) 
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Face (14 bones) 
 
The facial skeleton, splanchnocranium or viscerocranium consists of part of skull that is 
derived from branchial arches. The facial bones are the bones of the anterior and lower 
human skull. 
 
 
Nasal (2) 
Maxilla (2)  
Zygomatic (2) 
Mandible (1) 
Lacrimal (2) 
Palatine (2) 
Inferior Nasal Concha (2)  
Vomer (1) 
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Average Thickness of Bone 
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Ear (6 bones) 
 
The middle ear, an air-filled cavity 
behind the ear drum (tympanic  
membrane), includes the three  
ear bones or ossicles:. 
 
 

• Malleus (or hammer) (2) 
• Incus (or anvil) (2) 
• Stapes (or stirrup) (2) 

 
 
 
 
 
Hyoid Bone (1) 
 
The hyoid bone (lingual bone) is a horseshoe- 
shaped bone situated in the anterior midline  
of the neck between the chin and the thyroid  
cartilage.  At rest, it lies at the level of the  
base of the mandible in the front and the  
third cervical vertebra behind. 
 
Unlike other bones, the hyoid is only  
distantly articulated to other bones by muscles  
or ligaments.  The hyoid is anchored by muscles  
from the anterior, posterior, and inferior  
directions and aids in tongue movement and  
swallowing.  The hyoid bone provides attachment  
to the muscles of the floor of the mouth and the  
tongue above, the larynx below, and the epiglottis  
and pharynx behind. 
 
Its name is derived from the Greek word hyoeides  
meaning "shaped like the letter upsilon". 
 
 
 
 
 
 
The bones of the skull are relatively thin  
but, due to their curved shape, like an egg 
shell or motorcycle helmet, they are very 
strong for its weight. 
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FONTANELLE 
 
Fontanelles are soft spots on a baby's head  
which, during birth, enable the bony plates  
of the skull to flex, allowing the child's head  
to pass through the birth canal. The  
ossification of the bones of the skull cause  
the fontanelles to close over by a child's  
second birthday. The closures eventually  
form the sutures of the neurocranium. 
 
 
 
 
 
SUTURES 
 
The bones of the skull, with the exception of the mandible, are held together by very thin 
sutures, in which the periosteum of the individual bones interweave with each other, and 
are cemented by a fibrous, connective tissue.  In the newborn, these sutures are not yet 
developed, with the bones being attached by cartilage, which ossifies over time as the 
bones of the skull fuse together 
 
The most evident external sutures of the skull include: 
 
- Coronal suture:  joins the frontal and parietal bones. 
- Sagittal suture:  joins the parietal bones to each other. 
- Lambdoid suture:  joins the occipital and parietal bones. 
- Squamous suture:  joins the temporal and sphenoid bones to the parietal bone on 

each side of the skull. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

21 
 

LOAD BEARING STRUCTURES IN THE ORAL MAXILLOFACIAL SKELETON 
 
 
The anatomy of the oral-maxillofacial skeleton  
is designed to provide protection for soft  
structures of vital importance and to permit  
mastication.  Important protective functions  
include encasement of the central nervous  
system, eyes and respiratory pathways.  The  
hemispherical design, together with the  
layered structure, makes it specially suited to 
protect against direct impact.  In the midface,  
the cellular structure, reinforced by the  
orbitozygomatic frame, is able to act as a  
shock absorbing structure. 
 
 
 
During mastication, the mandible moves relative  
to the rest of the skull.  Forces act at the  
attachment sites of the masticarory musculature 
and in the occlusal plane.  These foreces are  
transmitted from the teeth to the alveolar bone,  
and form there to the bony structures of mandible  
and maxilla.  The maxilla is connected by four  
main trajectories to the orbito-zygomatic frame,  
which is then connected to the neurocranium.   
These structures are of vital importance in the  
repair of facial fractures. 
 
 
 
The mandible has a shape which is closer to the shape of a tubular bone.  The major 
muscle forces meet the mandible in the area of the angle and in the ascending ramus.  
Reactive forces in the occlusal plane are generated during mastication.  This tends to 
bend the anterior portion of the mandible caudally.  An important tensile component is 
also created in the alveolar portion of the mandible.  In the case of an interrupted 
mechanical integrity of the mandible the repair must concentrate primarily on these 
tension zones, and the correct placement of the implants is determined by the location 
and type of fractures and its relationship to the tension zones.  However, it cannot be 
assumed that placement of an implant on the presumable tension side immobilizes a 
fracture under all possible physiological loading conditions.   
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Diagram of the maxillary buttresses showing the two anterior buttresses:  medial (or 
nasomaxillary) and lateral (or zygomaticomaxillary);  and the posterior buttresses:  
pterygomaxillary.   
 
 
The relationship of these buttresses to the cranial base above, the mandible below, and 
the correct occlusion is seen. 
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Surface of Bone 
 
A close look at any bone reveals various bone markings including grooves, lines and 
elevations.  Almost all bone markings have a function; for example, processes usually 
indicate an attachment site (for muscle, ligament or tendon), while grooves and holes 
accommodate nerves or vessels. 
 
 
Depressions 
 
Depressions in the bone can be part of an articular surface or can provide a passageway 
for a nerve or blood vessel.  
 
A fossa is a depression in a bone; in many cases, it is an articular surface. The largest 
fossa in the distal humerus is the olecranon fossa, which forms part of the elbow joint.  
When the elbow is in full extension, the proximal part of the ulna, called the olecranon, 
sits in the olecranon fossa.  
 
A groove is a long, shallow depression. The intertubercular groove runs along the 
anterior aspect of the proximal humerus and provides a passageway for the tendon of 
the long head of the biceps.  
 
 
Holes 
 
Some bones have holes or openings to allow for the passage of blood vessels, nerves or 
ligaments.  These holes are classified according to their shape and size. For example, a 
foramen is a rounded hole while a fissure is a slit-like opening.  
 
The obturator foramen is a large, oval-shaped opening in the pelvis between the pubis 
and the ischium.  The obturator vessels and nerves pass out of the pelvis through this 
opening.  
 
 
Process 
 
A process is any bony prominence or projection. Some of these projections are at the 
ends of bones, helping to form a broader articular surface, while others are attachment 
sites for tendons or ligaments.  
 
A head is usually the larger end of a long bone and is often separated from the shaft by 
a constricted neck.  The head is usually extensively covered with articular cartilage.  
 
A condyle is a rounded projection that articulates with another bone.  An epicondyle is 
a small projection on or above a condyle. It is sometimes an attachment site for a tendon 
or ligament.  
 
The proximal end of the femur provides a good example of a head and a neck. The distal 
end of the femur is comprised of two condyles and two epicondyles.  Muscles which act to 
adduct the femur attach to the medial condyle, while muscles which act to abduct the 
femur attach to the lateral condyle. 
 
Tubercles and tuberosities are both rounded processes that frequently serve as 
attachment sites for tendons or ligaments.  Tuberosities are generally larger and broader 
than tubercles.  
 
The greater tubercle and lesser tubercle of the proximal humerus serve as attachment 
sites for the supraspinatus and subscapularis, respectively.  
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The tibial tuberosity, on the anterior, proximal tibia, provides an anchoring point for the 
patellar tendon.  
 
A trochanter is a large, blunt projection that also usually serves as an attachment site.  
This term is used only with the proximal femur, where the greater trochanter serves as 
the attachment site for the abductor muscles and the lesser trochanter serves as the 
attachment site for iliopsoas. 
 
 
Bony Ridges 
 
A crest is a sharp, prominent bony ridge. A line is a slight bony ridge, less prominent 
than a crest.  
 
The anterior crest of the tibia, which extends almost the entire length of the bone, is a 
good example.  The popileteal line extends along the posterior side of the tibia, 
approximately in line with the popileteal vessels 
 
 
Facet 
 
A facet is a smooth, nearly flat articular surface.  The posterior facet of the calcaneous 
articulates with the talus 
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IMPORTANT FORAMENA  
 
 
The foramen Magnum is a large, round 
opening in the base of the skull that admits 
the spinal chord.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
At the base of each temporal bone is the  
external auditory meatus, which serve as  
the auditory canals. 
 
 
 
 
 
 
Just above each orbit in the frontal bone is a 
small notch or hole, called the supraorbital 
foramen, and just below each orbit, in the  
maxillary bone, is an infraorbital foramen. 
 
Two more openings, one on each side of the  
skull, can be found in the frontal processes of  
the zygomatic (malar) bones, and are called 
zygomatofacial foramina. 
 
On each side of the mandible, just below the 
lower canines, are the mental foramina. 
 
These facial foramina serve to admit blood 
vessels and nerves through and into the bones. 
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SINUSES 
 
 
The skull features a number of sinuses  
(cavities) and foramina (plural of foramen,  
meaning hole or opening). 
 
Four pairs of sinuses flank the nasal cavity  
and are therefore called paranasal sinuses. 
 
Two are found in the maxillary bone, and  
are called maxillary sinuses. 
 
The sphenoid bone forms the two paranasal  
sinuses called sphenoids, and the ethmoid 
bone forms the two paranasal sinuses 
called ethmoids. 
 
Additionally, the frontal sinuses are located  
in the frontal bone just behind the roof of  
each orbit. 
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NERVE SUPPLY 
 
 
Twelve pairs of cranial nerves connect to the under surface of the brain, mostly on the 
brain stem.  Cranial nerves pass through small foramina in the cranial cavity of the skull, 
allowing them to extend to or from their peripherial destinations.  Both names and 
numbers identify the cranial nerves.  Their names suggest either their distribution or 
their function. 
 
 
Their numbers indicate the order in which they connect to the brain from anterior to 
posterior.  Like all nerves, cranial nerves are made up of bundles of axons.  Mixed 
cranial nerves contain axons of sensory and motor neurons.  Sensory cranial nerves 
consist of sensory axons only and motor cranial nerves consist mainly of motor axons.  
Cranial nerves classified as `motor nerves´ contain a small number of sensory fibres.  
These sensory fibres are proprioceptive fibres that carry information regarding tension 
in the muscles controlled by the motor fibres of the same motor nerve.  The table below 
lists the name, number and functional classification of each of the twelve pairs of cranial 
nerves. 
 
 
 

Name Number Functional Classification 
      

Olafactory I Sensory 

Optic II Sensory 

Oculomotor III Motor 

Trochlear IV Motor 

Trigeminal V Mixed 

Abducens VI Motor 

Facial VII Mixed 

Vestibulocochlear VIII Sensory 

Glossopharyngeal IX Mixed 

Vagus X Mixed 

Accessory XI Motor 

Hypoglossal XII Motor 
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In the cranial skeleton, we will be mainly interested in the Trigeminal (V) and Facial (VII) 
nerves.  
 
The Trigeminal nerve, as its name indicates, is composed of three large branches.  
They are the ophthalmic, maxillary and mandibular. 
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BLOOD SUPPLY 
 
The brain uses 20% of the oxygen that the  
body requires, with the fluctuating variation  
of the oxygen level used depending on the  
degree of mental activity. 
 
 
Cerebral circulation refers to the movement  
of blood through the network of blood vessels  
supplying the brain.  The arteries deliver  
oxygenated blood, glucose and other nutrients  
to the brain and the veins carry deoxygenated  
blood back to the heart, removing carbon dioxide, 
lactic acid, and other metabolic products.  Since 
the brain is very vulnerable to compromises in  
its blood supply, the cerebral circulatory system  
has many safeguards.  Failure of these safeguards 
results in cerebrovascular accidents, commonly  
known as strokes 
 
 
There are two main pairs of arteries that supply  
the cerebral arteries and the cerebellum: 
 
Internal carotid arteries:  These large arteries  
are the left and right branches of the common  
carotid arteries in the neck which enter the skull,  
as opposed to the external carotid branches which  
supply the facial tissues.  The internal carotid artery  
branches into the anterior cerebral artery and  
continues to form the middle cerebral artery 
 
Vertebral arteries:  These smaller arteries branch  
from the subclavian arteries which primarily supply  
the shoulders, lateral chest and arms.  Within the  
cranium the two vertebral arteries fuse into the basilar  
artery, which supplies the midbrain, cerebellum, and  
usually branches into the posterior cerebral artery.   
Both internal carotid arteries, within and along the  
floor of the cerebral vault, are interconnected via the  
anterior communicating artery.  Additionally, both  
internal carotid arteries are interconnected with the  
basilar artery via bilateral posterior communicating  
arteries. 
 
The occlusion of any of the vertebral arteries can  
cause many serious consequences like blindness  
or paralysis. 
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Circle of Willis 
 
 
The Circle of Willis (also called Willis' Circle, cerebral arterial circle, arterial Circle of 
Willis, and Willis Polygon) is a circle of arteries that supply blood to the brain.  It is 
named after Thomas Willis (1621–1675), an English physician. 
 
 
The vertebral arteries right and left come together in the base of the brain to form a 
simple basilar artery.  The Basilar artery joins the blood supply of the internal carotid 
arteries in a circle at the base of the brain.  This circle is called Circle of Willis.  The 
Circle of Willis provides a security mechanism, if one of the arteries blocks, the “circle” 
will still supply blood to the brain. 
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FUNCTION OF THE DIFFERENT PARTS OF THE BRAIN 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The brain can be divided into the cerebrum, brainstem, and cerebellum:  
 
 
Cerebrum:  The cerebrum (supratentorial or front of brain) is composed of the right and 
left hemispheres.  Functions of the cerebrum include: initiation of movement, 
coordination of movement, temperature, touch, vision, hearing, judgment, reasoning, 
problem solving, emotions, and learning. 
 
 
Brainstem:  The brainstem (midline or middle of brain) includes the midbrain, the pons, 
and the medulla.  Functions of this area include: movement of the eyes and mouth, 
relaying sensory messages (hot, pain, loud, etc.), hunger, respirations, consciousness, 
cardiac function, body temperature, involuntary muscle movements, sneezing, coughing, 
vomiting, and swallowing. 
 
 
Cerebellum:  The cerebellum (infratentorial or back of brain) is located at the back of 
the head.  Its function is to coordinate voluntary muscle movements and to maintain 
posture, balance, and equilibrium. 
 
 
More specifically, other parts of the brain include the following: 
 
 
Pons:  A deep part of the brain, located in the brainstem, the pons contains many of the 
control areas for eye and face movements. 
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Medulla:  The lowest part of the brainstem, the medulla is the most vital part of the 
entire brain and contains important control centers for the heart and lungs. 
 
 
Spinal cord:  A large bundle of nerve fibers located in the back that extends from the 
base of the brain to the lower back, the spinal cord carries messages to and from the 
brain and the rest of the body. 
 
 
Frontal lobe:  The largest section of the brain located in the front of the head, the 
frontal lobe is involved in personality characteristics and movement. 
 
 
Parietal lobe:  The middle part of the brain, the parietal lobe helps a person to identify 
objects and understand spatial relationships (where one's body is compared to objects 
around the person).  The parietal lobe is also involved in interpreting pain and touch in 
the body. 
 
 
Occipital lobe:  The occipital lobe is the back part of the brain that is involved with 
vision. 
 
 
Temporal lobe:  The sides of the brain, these temporal lobes are involved in memory, 
speech, and sense of smell. 
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External Layers of the Brain 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The meninges (singular meninx from Greek) is the system of membranes which 
envelopes the central nervous system.  The meninges consist of three layers: the dura 
mater, the arachnoid mater, and the pia mater.  The primary function of the meninges 
and of the cerebrospinal fluid is to protect the central nervous system. 
 
 
Pia mater:  The pia or pia mater is a very delicate membrane.  It is the meningeal 
envelope which firmly adheres to the surface of the brain and spinal cord.  As such it 
follows all the minor contours of the brain.  It is a very thin membrane composed of 
fibrous tissue covered on its outer surface by a sheet of flat cells thought to be 
impermeable to fluid.  The pia mater is pierced by blood vessels which travel to the brain 
and spinal cord, and its capillaries are responsible for nourishing the brain. 
 
 
Arachnoid mater:  The middle element of the meninges is the arachnoid mater, so 
named because of its spider web-like appearance.  It provides a cushioning effect for the 
central nervous system.  The arachnoid mater exists as a thin, transparent membrane.  
It is composed of fibrous tissue and, like the pia mater, is covered by flat cells also 
thought to be impermeable to fluid.  The arachnoid does not follow the convolutions of 
the surface of the brain and so looks like a loosely fitting sac.  In the region of the brain, 
particularly, a large number of fine filaments called arachnoid trabeculae pass from the 
arachnoid through the subarachnoid space to blend with the tissue of the pia mater. 
 
This is the most delicate meninx of the three that protect the brain. 
 
The arachnoid and pia mater are sometimes together called the leptomeninges. 
 
 
Dura mater:  The dura mater is a thick, durable membrane, closest to the skull.  It 
consists of two layers, the periosteal layer which lies closest to the calvaria, and the inner 
meningeal layer which lies closer to the brain.  It contains larger blood vessels which split 
into the capillaries in the pia mater.  It is composed of dense fibrous tissue, and its inner 
surface is covered by flattened cells like those present on the surfaces of the pia mater 
and arachnoid.  The dura mater is a sac which envelops the arachnoid and has been 
modified to serve several functions.  The dura mater surrounds and supports the large 
venous channels (dural sinuses) carrying blood from the brain toward the heart. 
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Cerebrospinal Fluid (CSF) 
 
Cerebrospinal fluid is a clear, colorless bodily fluid that occupies the subarachnoid space 
and the ventricular system around and inside the brain and spinal cord.  In essence, the 
brain "floats" in it. 
 
The CSF occupies the space between the arachnoid mater (the middle layer of the brain 
cover, meninges), and the pia mater (the layer of the meninges closest to the brain).  It 
constitutes the content of all intra-cerebral ventricles, cisterns, and sulci, as well as the 
central canal of the spinal cord. 
 
It acts as a "cushion" or buffer for the cortex, providing a basic mechanical and 
immunological protection to the brain inside the skull. 
 
 
Functions of CSF: 
 
Buoyancy:  The actual mass of the 
 human brain is about 1400 grams;   
however the net weight of the brain  
suspended in the CSF is equivalent to  
a mass of 25 grams.  The brain therefore 
exists in neutral buoyancy, which allows 
the brain to maintain its density without  
being impaired by its own weight, which  
would cut off blood supply and kill neurons  
in the lower sections without CSF.  
 
Protection:  CSF protects the brain tissue  
from injury when jolted or hit.  In certain  
situations such as auto accidents or sports  
injuries, the CSF cannot protect the brain  
from forced contact with the skull case,  
causing hemorrhaging, brain damage, and  
sometimes death. 
 
Chemical stability:  CSF flows throughout  
the inner ventricular system in the brain  
and is absorbed back into the bloodstream,  
rinsing the metabolic waste from the central  
nervous system through the blood-brain  
barrier.  This allows for homeostatic regulation  
of the distribution of neuroendocrine factors,  
to which slight changes can cause problems  
or damage to the nervous system.  For example, 
high glycine concentration disrupts temperature  
and blood pressure control, and high CSF pH  
causes dizziness and syncope. 
 
Prevention of brain ischemia:  The prevention  
of brain ischemia is made by decreasing the  
amount of CSF in the limited space inside the  
skull.  This decreases total intracranial  
pressure andfacilitates blood perfusion. 
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MUSCLES OF THE HEAD 
 
 
The muscles of the head can be classified into two groups, muscles of facial expression 
and muscles of mastication.  How muscles work and function depends on the action of 
each muscle (movement), the type of joint it is associated with, and the way the muscle 
is attached on either side of the joint.  Muscles are usually attached to two places: one 
end being joined to an immovable or fixed portion, and the other end being joined to a 
movable portion on the other side of a joint.  The immovable portion is called the origin 
of the muscle, and the movable portion is called the insertion.  When muscles of the head 
contract the insertion end is pulled toward the origin. 
 
The facial muscles are innervated by facial nerve (cranial nerve VII).  In contrast, the 
nearby masticatory muscles are innervated by the mandibular nerve, a branch of the 
trigeminal nerve (V). 
 
 
Muscles of Facial Expression 
 
The muscles that are underneath the skin of the face are responsible for helping 
communicate our feelings through facial expression.  The muscles of the mouth help us 
express surprise, sadness, anger, fear, and pain. 
 
The facial muscles are subcutaneous (just under the skin) muscles that control facial 
expression.  They generally originate on bone, and insert on the skin of the face. 
 
Contraction of the muscles produce a variety of facial expressions.  Signals from the 
complex series of nerves to the different muscles are those that instruct the muscles to 
move in combinations as well as individually.   
 
The occipitofrontalis or epicranius is in reality two muscles.  One portion lies over the 
forehead (frontal bone), and the other covers the occipital bone in back of the head.  The 
two muscular parts are joined by a connective tissue apponeurosis that covers the top of 
the skull.  The frontal portion of the occipitofrontalis raises the eyebrows (surprise) and 
wrinkles the skin of the forehead horizontally.  The corrugator supercilli draws the 
eyebrows together, producing vertical wrinkles over the nose (frowning).  The 
orbicularis oculi encircles and closes the eye (blinking), whereas the orbicularis oris 
and buccinator pucker the mouth (kissing) and press the lips against the teeth.  The 
zygomaticus major draws the corner of the mouth upward (laughing). 
 
 
Muscles of Mastication 
 
The muscles of mastication are responsible for chewing movements.  These powerful 
muscles both elevate and retract the mandible (masseter and temporalis), or open and 
protrude it while causing sideways movement (pterygoids).  The pull of gravity helps 
open the mandible during mastication, and the buccinators muscles play an important 
function by holding food between the teeth as the mandible moves up and down and 
from side to side. 
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Muscles of the Face (frontal and lateral view) 
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Muscles of Mastication 
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Muscles of Facial Expression and Mastication 
 
 
 
Muscles of Facial Expression       
          
Muscle Origin Insertion Function Nerve Supply 
          
Occipitofrontalis 
(epicranius) 

Occipital bone Tissues of 
eyebrows 

Raises eyebrows, 
wrinkles forehead 
horizontally 

Cranial nerve VII 

Corrugator 
supercilli 

Frontal bone 
(supercillary 
ridge) 

Skin of eyebrow Wrinkles forehead 
vertically 

Cranial nerve VII 

Orbicularis oculi Encircles eyelid   Closes eye Cranial nerve VII 

Zygomaticus 
Major 

Zygomatic bone Angle of mouth Laughing 
(elevates angle of 
mouth) 

Cranial nerve VII 

Orbicularis oris Encircles mouth   Draws lips 
together 

Cranial nerve VII 

Buccinator Maxillae Skin of sides of 
mouth 

Permits smiling 
and blowing (as in 
a trumpet) 

Cranial nerve VII 

  
 
         
Muscles of Mastication       
          
Muscle Origin Insertion Function Nerve Supply 
          
Masseter Zygomatic arch Mandible 

(external surface) 
Closes jaw Cranial nerve V 

Temporalis Temporal bone Mandible   Closes jaw Cranial nerve V 

Pterygoids 
(lateral & 
medial) 

Undersurface of 
skull 

Mandible (medial 
surface) 

Grates jaw Cranial nerve V 
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THE CRANIUM BONES 
 
Frontal Bone 
 
The frontal bone is one of the flat cranial  
bones that forms the forehead and roof of  
the orbits (eye sockets).  It also forms the  
upper part of the nasal cavity as well as  
forming the floor of the cranium, where  
the brain is housed.  Two cavities, the 
frontal sinuses, lie within the frontal bone,  
just behind the spots above each orbit. 
 
It is attached to the parietal bones by  
the coronal suture, and is also connected 
by sutures to the sphenoid, ethmoid,  
maxillary, nasal, lachrymal and malar  
(zygomaticofacial) bones. 
 
In the center of the front of the frontal bone,  
just between and slightly above the orbits,  
is a raised portion of the bone, called glabella. 
 
The frontal bone also features two foramina,  
one just above each orbit (and so called  
supraorbital foramina) extending to the  
frontal bone and forming a depression with  
the temporal fossa. 
 
 
Temporal Bone  
 
The two temporal bones form the lower sides  
of the skull and part of the cranial floor.  They  
also protect the organs responsible for hearing  
and equilibrium.  A canal (called the external  
auditory meatus) passes through the lower part  
of the temporal bone and admits the ear canal.   
It also features the zygomatic process, which  
is a protrusion from the back part of the temporal  
bone that loops forward to meet the zygomatic  
(malar) bone to form the zygomatic arch.  At the  
middle of this zygomatic arch is a small protrusion  
downward called the articular tubercle. 
 
The front part of the temporal bone, forming the  
side of the skull slightly above and to the front of  
the ear, joins the greater wing of the sphenoid  
bone to compose the temple region of the skull.   
This frontal section is called the squamous part,  
as it is also joined to the parietal bone at the  
squamous suture. 
 
The rearmost part of the temporal bone is referred to as the mastoid process.  
Sometimes also called the mastoid bone (because it is demarcated from the rest of the 
temporal bone by a suture line), this process joins the occipital bone at the lower ends of 
the lambdoid suture. 
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Occipital Bone 
 
The occipital bone forms the back of the skull  
and the cranial base.  It is joined to the two  
parietal bones and to the mastoid process of 
the temporal bones on the side by the 
lambdoid suture.  At the base of the occipital  
bone, at the basilar parts, the bone is attached  
to the sphenoid bone. 
 
The large opening, or foramen magnum, in the  
occipital bone can be seen in the inferior view  
of the skull, and allows the nerves of the upper  
spinal cord to pass through the skull between  
the brain and the rest of the spinal cord. 
 
 
 
 
 
 
 
 
 
 
 
 
Parietal Bone  
 
The two parietal bones are flat cranial bones  
that form the roof and upper sides of the  
skullcap (calvarium).  The sagittal suture  
that runs longitudinally along the roof of the  
skull attaches the parietal bones to each  
other, and both bones are attached to the 
frontal bone by the coronal suture and to  
the occipital bone by the lambdoid suture. 
 
The intersection of the two parietal bones  
and the occipital bone is called the “lambda”  
after its resemblance to that Greek letter (Λλ).   
The sphenoid and temporal bones on each  
side of the skull are attached to the lower  
edge of the parietal bone by the squamous  
suture. 
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Sphenoid Bone 
 
The shape of the sphenoid bone resembles  
a bat with its wings outstretched and legs  
extended down and back.  The sphenoid  
bone forms a central portion of the cranial  
floor.  Here it serves as the keystone in the  
architecture of the cranium, anchoring the  
frontal, parietal, occipital and ethmoid bones. 
 
The bone has four wings:  two greater and 
 two lesser.  The greater wings form part  
of the sides of the skull, with one greater  
wing on each side extending inward to form  
also part of the back surface of each orbital 
 cavity.  The two lesser wings form a small  
part of the back surfaces of the orbital cavities, 
 and meet in the middle of the skull. 
 
 
 
 
 
 
 
 
 
Ethmoid Bone 
 
The ethmoid bone lies anterior to the  
sphenoid but posterior to the nasal bones.   
It helps fashion the anterior part of the  
cranial floor, the medial walls of the orbits,  
the upper parts of the septum and the  
sidewalls of the nasal cavity. 
 
The segment of the ethmoid bone that 
 forms part of the inner wall of the orbital  
cavity is called the orbital plate, while  
another segment, forming the roof and  
back part of the septum of the nasal cavity 
 is called the perpendicular plate. 
 
The irregularly shaped, shell-like projections  
from the ethmoid bone are called the superior 
 and middle turbinate (conchae), which form  
ledges on the inside wall of the nasal cavity. 
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THE MIDFACE BONES 
 
Maxilla 
 
The maxilla is one of the primary facial bones and  
defines much of the face below the orbits and above  
the jaw bone.  The maxilla (with the ethmoid, frontal  
and zygomatic bones) forms much of the lateral walls  
of the nasal cavity, the orbital cavity and part of the  
cheek. 
 
The maxilla also mounts the top row of teeth in a non- 
movable foundation, so that moving the mandibular  
teeth against them enables chewing.  The outer wings  
of the maxilla, where it meets the malar, or zygomatic  
bones, are called the zygomatic processes.  The upper  
part of the maxilla, while the exterior surface of the  
orbit cavity, is called the orbital surface of the maxilla,  
while the exterior surface, just between the orbit and  
the nasal cavity, is called the frontal process of the maxilla. 
 
The roof of the mouth is formed by the palatine bone,  
which is attached to the maxilla just behind the teeth. 
 
 
 
Lachrymal Bone  
 
The lachrymal bones are two of the smaller bones in the  
face, and form part of the inner (medial) walls of the orbit  
cavities and part of the sidewalls of the nasal cavity.   
The lachrymal bones, in conjunction with part of the 
maxilla, feature small channels, called lachrymal fossa,  
which allow the tear ducts to drain into the nasal cavity. 
 
 
 
 
Zygomatic Bone 
 
The malar, or zygomatic, bone forms the cheek and the  
lower, outside rim of the orbits.  The temporal process  
of the bone curves around the side of the skull to meet 
the zygomatic process of the temporal bone, forming the  
zygomatic arch. 
 
The upper, frontal part of the zygoma, forming the outer 
rim of the orbit and meeting the frontal bone, is called  
the frontal process, while the orbital surface defines the  
mouth, lower and outer wall of the orbital cavity. 
 
Each zygoma features a zygomaticofacial foramen,  
or opening, into the bone near the lower corner of  
the orbit. 
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Nasal Bone 
 
The nasal bone forms the roof of the nasal  
cavity and the ridge of the nose.  It is the  
nasal bones that give the nose its shape.   
Cartilage forms and shapes the lower part  
of the nose.  The bone is supported by the  
 ethmoid bone and is joined to the frontal  
process of the maxillary bone and to the  
frontal bone just below the glabella. 
 
 
 
 
Inferior Nasal Conchae 
 
There are two inferior nasal conchae.  Each  
one is scroll like in shape and forms a kind  
of ledge protecting into the nasal cavity from  
its lateral wall.  In each nasal cavity there are  
three such ledges.  The superior and middle  
conchae are projections of the ethmoid bone  
and form the upper and lower ledges.  The  
inferior conchae, which is a separate bone,  
forms the lower ledge. 
 
 
 
 
Palatine bone 
 
The palatine bone consists of a vertical part and a horizontal plate and makes up part of 
the orbital floor, the nasal cavity, and the back part of the palate (roof of the mouth).  
The bones (of which there are two) are joined at the palate at the median palatine 
structure.  Each bone is pierced by one greater palatine foramen and two lesser palatine 
foramina. 
 
Each palatine bone is also articulated with the vomer, and the conjunction of these bones 
forms the posterior nasal spine.  The vertical portions of each palatine bone articulate 
with the inferior nasal conchae and ethmoid bones.  The horizontal plates of the palatine 
bones also join the two palatine processes of the maxilla bones, at the transverse 
palatine structure. 
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Vomer 
 
The vomer is a thin, flat bone that forms  
the bottom and back portion of the bony  
septum in the nasal cavity.  The vomer  
supports the perpendicular plate of the  
ethmoid bone, which forms the upper  
portion of this septum.  It also forms  
immovable joints with four bones, the  
sphenoid, ethmoid, palatine and maxillae. 
.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Orbit 
 
The orbit, or eye socket, is formed 
by the juncture of a number of bones. 
 
 
Frontal  Roof of Orbit 
Ethmoid Medial Wall 
Lachrymal  Medial Wall  
Sphenoid Lateral Wall 
Zygomatic Lateral Wall 
Maxilla  Floor 
Palatine Floor 
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The Mandible 
 
The mandible (lower jawbone) is the only movable bone in the skull and is the only bone 
in the body where both its joints are not independent of each other.  For example, an 
ankle joint can move separately to the knee joint.  It mounts the teeth and provides 
structure and protective support for the oral cavity.  The mandible is articulated in ball-
and-socket fashion at the condylar process. 
 
The condylar head (caput) of this process fits into the mandible fossa of the temporal 
bone, just in front of the external acoustic meatus, and nestled neatly under and slightly 
to the back of the articular tubercle of the zygomatic process. 
 
To the front of this articulation is the protrusion called the coronoid process, which fits 
snugly beneath the zygomatic arch when the mouth is closed.  A curved depression lies 
between the caput and the coronoid process on this upper section of the mandible. 
 
The mandibular angles are the lower, back corners of the jawbone, while the ramus is 
the section on each side of the mandible between the head of the condylar process and 
the angle.  On the inner surface of the ramus is the mandibular foramen, which transmits 
nerves and vessels to the lower teeth. 
 
The main part of the mandible is called the body and this helps form the chin along with 
the symphyseal area.  On each side of the chin is an opening called a mental foramen 
where it transmits terminal branches of nerves and vessels that enter through 
mandibular foramen.  Anaesthetics are injected through these foramen. 
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 Mandible (lateral view) 
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Temporomandibular Joint (TMJ) 
 
 
The temporomandibular joint is the joint of the jaw and is frequently referred to as TMJ.  
There are two TMJs, one on either side, working in unison.  The name is derived from the 
two bones which form the joint:  the upper temporal bone which is part of the cranium 
(skull), and the lower jaw bone called the mandible.  The unique feature of the TMJs is 
the articular disc.  The disc is composed of fibrocartilagenous tissue (like the firm and 
flexible elastic cartilage of the ear) which is positioned between the two bones that form 
the joint.  The TMJs are one of the only synovial joints in the human body with an 
articular disc, another being the sternoclavicular joint.  The disc divides each joint into 
two.  The lower joint compartment formed by the mandible and the articular disc is 
involved in rotational movement - this is the initial movement of the jaw when the mouth 
opens.  The upper joint compartment formed by the articular disk and the temporal bone 
is involved in translational movement - this is the secondary gliding motion of the jaw as 
it is opened widely.  The part of the mandible which mates to the under-surface of the 
disc is the condyle and the part of the temporal bone which mates to the upper surface of 
the disk is the glenoid (or mandibular) fossa. 
 
 
Pain or dysfunction of the temporomandibular joint is commonly referred to as "TMJ", 
when in fact, TMJ is really the name of the joint, and Temporomandibular joint disorder 
(or dysfunction) is abbreviated TMD.  This term is used to refer to a group of problems 
involving the TMJs and the muscles, tendons, ligaments, blood vessels, and other tissues 
associated with them. 
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The Teeth 
 
 
The teeth are mounted in the maxillary bone and the mandible, and are brought together 
for chewing by the hinge-like motion of the mandible (lower jawbone). 
 
 
An average adult will have thirty-two teeth, evenly arrayed on the maxilla and mandible.  
A child with primary teething will have twenty teeth. 
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FRACTURES 
 
INTRODUCTION TO FRACTURES 
 
A bone fracture (sometimes abbreviated FRX or Fx, Fx, or #) is a medical condition in 
which there is a break in the continuity of the bone.  A bone fracture can be the result of 
high force impact or stress, or trivial injury as a result of certain medical conditions that 
weaken the bones, such as osteoporosis, bone cancer, or osteogenesis imperfecta, where 
the fracture is then properly termed a pathologic fracture. 
 
The skeleton provides a rigid frame work for physical activity and for the protection of 
organs.  The basic requirement for an optimal function is the adequate anatomical shape 
and rigidity (resistance to deformation under stress). 
 
Fractures are the result of a mechanical overload.  In a fraction of a second, the 
structural integrity, rigidity of the bone, can be interrupted.  The type of fracture depends 
mainly on the load applied and the liberated energy. 
 
A special phenomenon is the implosion that occurs immediately after the fracture.  This 
implosion is followed by a lesion of the soft tissue, due to a cavitation comparable to the 
injury of a firearm.  Thus, besides the rupture of intracortical blood vessels, the vascular 
damage extends to the surrounding soft tissues.  This damage is superimposed to the 
direct trauma action, including vascular and nerve damage, concussion of soft tissue and 
other injuries. 
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Probability of Fractures in the Mandible 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Classification of Facial Fractures 
 
 
 
 
 
 
 
 
 
 
 
 

1. Occlusofacial fractures 
2. Centrofacial fractures 
3. Laterofacial fractures 
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Types of Fractures 
 
 

Closed (simple)  Fractures are those in which the skin is intact. 

Open (compound)  
Fractures that involve wounds that communicate with the fracture, or 
where fracture hematoma is exposed, and may thus expose bone to 
contamination. Open injuries carry a higher risk of infection. 

Complete A fracture in which bone fragments separate completely. 

Incomplete 
A fracture in which the bone fragments are still partially joined. In such 
cases, there is a crack in the osseous tissue that does not completely 
traverse the width of the bone. 

Linear A fracture that is parallel to the bone's long axis. 

Transverse A fracture that is at a right angle to the bone's long axis. 

Oblique A fracture that is diagonal to a bone's long axis. 

Spiral A fracture where at least one part of the bone has been twisted. 

Comminuted One in which the bone is splintered or crushed. 

Impacted A fracture caused when bone fragments are driven into each other. 

Blowout 

Fracture of the orbital floor caused by a sudden increase of intraorbital 
pressure due to traumatic force; the orbital contents herniate into the 
maxillary sinus so that the inferior rectus or inferior oblique muscle may 
become incarcerated in the fracture site, producing diplopia on looking 
up. 

Comminuted A fracture in which the bone has broken into a number of pieces. 

Dislocated 
Fracture of a bone near an articulation with concomitant dislocation of 
that joint. 

Greenstick 
Fracture in which the bone appears to be bent; usually only one cortex of 
the bone is broken. 

Avulsion 
Separation of a small fragment of bone cortex at the site of attachment of 
a ligament or tendon. 

Multifragmented Several fragments broken on the same bone. 

Depressed Fracture of the skull in which a fragment is depressed. 

Pathologic  
One due to weakening of the bone structure by pathologic processes, 
such as neoplasia, osteomalacia, or osteomyelitis. 

Stress That caused by unusual or repeated stress on a bone. 

Intracapsular 
A fracture of the condyle of the mandible occurring within the confines of 
the capsule of the temporomandibular joint. 
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PROCESS OF FRACTURE CONSOLIDATION 
 
The normal consolidation of a fracture is a fascinating biological process, particularly 
because if a bone is fractured, unlike any other tissue that has been torn or divided, it is 
capable of healing without leaving a scar.  The fractures are wounds of the bone and as 
other wounds the treatment must be designed to cooperate with the natural laws of 
biological consolidation. 
 
The consolidation process is generally the same for all fractures, through a series of 
stages the new bone is formed and is fixed to the fractured area.  If the fracture is 
severe, other problems could occur that slow down the consolidation process. 
 
 
How does a fracture consolidate?  (5 stages in the consolidation process) 
 

1. Formation of a Hematoma 
 
When a bone is fractures, the blood extravasates (escapes) invading the gap between 
fragments, around this gap and to the bone marrow.  It is obvious that initially the two 
surfaces of the bone cannot contribute to the first stages of consolidation.  The 
hematoma formation or accumulation of extravasated blood starts twenty-four hours 
after the fracture occurs.  If a fracture is severely displaced, torn muscles, adipose tissue 
and escaped blood penetrate in the soft tissue then a massive hematoma is produced. 
 
The local clot acts like a fibrin net for the posterior cellular formation.  Young fibroblasts 
and capillary of recent formation, invade the clot and tissue granulation is formed to 
replace hematoma. 
 
 

2. Cellular Proliferation 
 
This stage is produced at the fracture site where the torn (broken) ends of periosteum, 
endosteum and bone marrow supply the cells that proliferate and differentiate among 
fibrocartilage, hyaline cartilage and fibrous connective tissue.  The torn periosteum, 
affected by the trauma, acts as a stimulating factor (or catalyst) for the deepest layers so 
that osteoblast proliferation takes place.  The osteogenesis is quick.  Away from the 
bone, the fibrous layer of periosteum is elevated. 
 
After several days, the combination of periosteum elevation and granulated tissue, form 
a necklace around the extremity of each fragment.  Eventually the necklaces advance, 
unify and form a bridge the links the fractured area. 
 
 

3. Callus Formation 
 
The fibroblasts in the granulated tissue of recent formation differentiate in cartilage or 
bone, according to its location in relation with the capillary circulation.  Those adjacent to 
the surface of the diaphysis form cancellous bone.  The internal fibroblasts at fracture 
level and farther away from capillary circulation tend to form cartilage.  At this specific 
point, the formation of cartilage can also be due to the movement produced during 
consolidation. 
 
This large mass of differentiated tissue that bridges the fracture is know as bone callus. 
 
Near the fracture site, in the medullary cavities of the fragments, a gradual growth of 
cancellous (spongy) bone is produced.  The cartilaginous bone callus also goes through a 
period of transformation to convert into bone.  The size and form of the bone callus is in 
direct proportion with the degree of damage and bone displacement produced. 
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4. Ossification  
 
The ossification, or final establishment of the bone, is the stage in which the extremities 
of the fracture have joined.  This stage is also known as the “stage of union”. 
 
 

5. Consolidation and Remodelation  
The primary cancellous bone is remodeled and compact bone is formed according to the 
tension schemes.  The remodelation proceeds according Wolf´s Law, as the bone is 
formed in relation of its specific function. 
 
 
Consolidation Time 
 
The consolidation of cancellous (spongy) bone is quicker than that of compact bone, due 
to the rich sanguine irrigation of the first. 
 
Diverse fractures heal at different speeds.  Impacted fractures heal in several weeks 
while displaced fractures can take months or even years in completely healing.  Also, 
different bones heal at different speeds.  The bones of the arm can heal in three months 
while the tibia or femur need six or more months. 
 
If the fragments have more contact surface they will consolidate quicker.  Fractures are 
usually consolidated after six months after the injury has been produced.  Sometimes 
even eight months. 
 
The majority of the functions are recovered after six months of bone unification, but, 
total function can take one or more years.  A fracture that has healed in an excellent 
position can, nevertheless, be accompanied by a determined limitation in the movement 
of the articulation. 
 
 
Vascularization 
 
During the time of consolidation, the revascularization is of extreme importance.  If both 
fragments of the fracture have good blood irrigation, and are therefore alive, the fracture 
will heal discounting that no other serious complications exist that should be evaluated in 
its totality. 
 
Circulation can be interrupted by any of the following: 
 
1) Swelling of a soft tissue at the fracture site, or 
2) Traumatic condition of a main blood vessel, at the injury site. 
 
If one of the fragments hast lost blood irrigation, and is therefore dead, the living 
fragment should fuse with the dead fragment the same way that a live bone fuses with 
dead bone graft, in a guest area.  The union will be slow, and will need rigid 
immobilization of the fracture.  If we talk about two avascular fragments, the union will 
not carry out until they are not revascularized.  The doctor shall determine the method of 
revascularization. 
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TREATMENT OF FRACTURES 
 
 
Objectives in Fracture Treatment 
 
Modern bone surgery is oriented to rapidly recuperate form and function. 
This should be the objective every surgeon that treats OMF fractures and tumors with 
consecutive bone defects or that carries out osteotomies for the correction of OMF 
deformities. 
The grade of stability required for each situation depends on the pattern of the fracture.  
The optimum stability, not maximum, is required.  The absolute or relative indications 
can be defined for internal fixation on patients with facial fractures.  The decision of a 
conservative or surgical treatment depends on the type and condition of the fracture and 
the situation and condition of the patient. 
 
 
Conservative Treatment 
 
Closed and simple fractures can be treated with conservative methods, being the easiest 
method that of intermaxillary fixation for several weeks. 
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Surgical Treatment  
 
 
Functionally, internal fixation is indicated for: 
 

• Multiple or comminute fractures of mandible and maxilla 
• Panfacial fractrures 
• Fractures with defect 
• Open and large fractures 
• Dislocated fractures of the midface 
• Atrophic fractures of the mandible in geriatric patients 
• Infected fractures of the mandible 

 
 
Another absolute indication for internal fixation, which affects even the type of fixation, is 
the inability or indisposition of the patient to cooperate.  This is sometimes the case with 
elderly people, patients with mental retardation, alcoholics and drugaddicts  
 
The first and most important reason for adequate internal fixation must be the immediate 
restoration of form and function, pain relief and prevention of posterior 
sequelae. 
 
Specially on patiets with polytrauma, there is and absolute and main indication for an 
early and definitive care.  On these patients, surgery must be carried out for all fractures 
simultaneously.  The edema is not a reason to delay the treatment on craniofacial 
fractures.  Sufficient (adequate) stability is the most effective protection against 
infections and even more important than antibiotics.  Moreover, the stability prevents the 
collapse of the reconstruction in trauma and tumor surgery. 
 
 
Restoration of Stability 
 
The general objectives of operative treatment include the early anatomical reduction of 
the fractures´ fragments, maintaining its position after reduction and, ensuring the union 
and desired position. 
The immobilization of the fracture requires that the fixation acts directly in the fracture 
site.  The fixation devices should neutralize the forces that occur under daily functional 
requirements in a specific situation.  To obtain appropriate stability one should consider 
the personality of the patient, the type and location of the fracture, and the soft tissue 
conditions, factors that can affect the result.  For the selection of an appropriate implant, 
it is necessary to estimate the expected magnitude and duration of the load for each 
specific case. 
A special risk is the subestimation of the load conditions, for example, in fractures of an 
atrophic mandible.  While the mini plates on the horizontal branch of the mandible can 
play its functions when there is too much tension, its stabilization function can be enough 
when they are located near a site subject to various types of load. 
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Compression 
 
The use of compression is an efficient method to avoid inter-fragmentary movement.  
Fixation through compression consists on pressing two surfaces at the same time, either 
bone to bone or implant to bone. 
The effect of compression is double:  it produces a preload on the fracture line and acts 
through the increase of inter-fragmentary friction.  These maintain the fracture 
immobilized as long as the axial preload is so high that the tensile load produced by the 
function, and as long as the inter-fragmentary friction prevents the displacement from 
shearing forces. 
 
On the bone, compression can be maintained for a period of several weeks to several 
months, usually enough to permit a bone connection between the extremities of the 
fragment. 
 
Compression is not an absolutely necessary precondition for a consolidation without 
alteration, but in specific applications it means more security and includes a biological 
and mechanical advantage. 
 
Biologically, compression means a consolidation without alterations because it ensures 
absolute stability even under its functional condition. 
 
Mechanically, it permits the distribution of load between bone and implant.  Under these 
conditions, the implants can be soo small that in load osteosynthesis supported where 
thick as well as thin plates are necessary.  The osteosynthesis by compression can be 
carried out with compression (lag) screws or compression plates. 
 
In the facial skeleton compression to fixate a fracture is applied only in simple fractures 
of the mandible and not in comminute fractures. 
 
In some areas, like the zygomaticofrontal suture, the arch of the zygoma and in sagittal 
fractures of the palate, the compression with lag screws can ensure the restoration of the 
position of the fracture with small and few implants. 
 
In the maxillar area, in thin bones, compression is rarely applied. 
 
In the midface, because the bones are thin, compression is seldom applied.  There is 
almost no need for compression because of the type of functional load, which is static. 
 
Lag(Compression) Screw 
 
Any screw can be used as a lag screw.  The technique of a lag screw can be applied 
either to fixate a fracture or fixate bone graft.  Ideally, a lag screw should cross the 
fracture line in a perpendicular angle.  The lag screw technique is an ideal treatment after 
a sagital split osteotomy, for oblique fractures of the mandible, for chin fractures and 
more complicated situations of the mandibular angle. 
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SURGICAL INDICATIONS 
 
 
INTRODUCTION 
 
The classifications of craniomaxillofacial fractures started with the classic Le Fort types, a 
simple and practicable approximation but insufficient for highly complex fractures.  In the 
case of the mandible, the first descriptive types of fracture classification were gradually 
replaced or supplemented by an approach that focused more on the number of 
fragments, the site, displacement and occlusion, involved soft tissues and associated 
fractures in the superior maxilla. 
 
The head and face generally can be divided into four areas: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Nowadays, three-dimensional images are broadly accepted (and requested) to identify 
the complex patterns observed the the craniomaxillofacial area.  These methods of 
diagnostics provide the basis for a classification system. 
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Orthodontics 
 
Orthodontics, orthodontia, or orthodonture (from Greek orthos "straight or proper"; and 
odous "tooth") is the first specialty of dentistry that is concerned with the study and 
treatment of malocclusions (improper bites), which may be a result of tooth irregularity, 
disproportionate jaw relationships, or both.  Orthodontic treatment can focus on dental 
displacement only, or can deal with the control and modification of facial growth.  In the 
latter case it is better defined as "dentofacial orthopaedics".  Orthodontic treatment can 
be carried out for purely aesthetic reasons with regards to improving the general 
appearance of patients' teeth.  However, there are orthodontists who work on 
reconstructing the entire face rather than focusing exclusively on teeth.  Edward Angle 
was the first orthodontist—the first dentist to limit his practice to orthodontics only.  He 
is considered the "father of modern orthodontics." 
 
The Occlusion 
 
Occlusion, in a dental context, means simply the contact between teeth.  More 
technically, it is the relationship between the maxillary (upper) and mandibular (lower) 
teeth when they approach each other, as occurs during chewing or at rest. 
 
Malocclusion is the misalignment of teeth and jaws, or more simply, a "bad bite".  
Malocclusion can cause number of health and dental problems. 
 
Angle's classification method 
 
Edward Angle was the first to classify malocclusion.  He based his classifications on the 
relative position of the maxillary first molar.  According to Angle, the mesiobuccal cusp of 
the upper first molar should rest on the mesiobuccal groove of the mandibular first 
molar.  The teeth should all fit on a line of occlusion which is a smooth curve through the 
central fossae and cingulum of the upper canines, and through the buccal cusp and 
incisal edges of the mandible.  Any variations from this resultsin malocclusion types.  It is 
also possible to have different classes of malocclusion on left and right sides. 
 
 
 
Class I 
Neutrocclusion:  Here the molar  
relationship of the occlusion is normal  
or as described for the maxillary first  
molar, but the other teeth have problems  
like spacing, crowding, over or under  
eruption, etc.. 
Class II 
Distocclusion (retrognathism, overjet):   
In this situation, the upper molars are  
placed not in the mesiobuccal groove  
but anteriorly to it.  Usually the mesiobuccal  
cusp rests in between the first mandibular  
molars and second premolars.  
Class III 
Mesiocclusion (prognathism):  is when  
the lower front teeth are more prominent  
than the upper front teeth. In this case  
the patient very often has a large mandible  
or a short maxillary bone. 
 
 
 



 

60 
 

To obtain a normal, or almost normal occlusion of the teeth through orthodontic 
treatment, not only improves the dentition but also can alter the skeletic relation of the 
mandible during the growth years, producing a more pleasant and enjoyable facial 
anatomy. 
 
In all the cases, the correct occlusion contributes to the correct and good functioning of 
the dentition, phonation, and is an integral part of aesthetics. 
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MANDIBULAR INTERVENTION 
 
Fracture of the Mandible 
 
The great majority of mandibular fractures involve the body (inferior central portion), the 
condyles, angles, coronoid process, ramus, the support area of the canine and the 
symphysis (midline). 
 
The most frequent fractures of the mandible are the oblique fractures of the symphysis 
associated with bilateral fractures with condyle dislocation. 
 
Fractures of the mandibular body and opposite angle, or condyle, are commun as a direct  
blow directed anterolaterally can cause not only a fracture on the impact site, but also an 
indirect fracture along the arch of the mandible. 
 
Condylar fractures are usually the result of indirect forces frequently contralateral to the 
point of impact. 
 
Franctures of the mandibular angle are usually the result of a projectile on the same site 
but also from the impact on the contralateral side. 
 
From the complextity of mandibular fractures and how these impacted fractures influence 
the occlusion or the maxillar teeth relation clearly shown. 
 
 
Treatment 
 
In first instance, when mandibular fractures are treated you have to consider the basic 
principles of trauma management, the use of a multidisciplinary team and a systematic 
approach to the respiratory tract (airway), the bleeding and the circulation (ABCs). 
 
Once the patient has been stabilized, the alternatives are an open or closed reduction: 
 

• Closed reduction refers to manipulation of the bone fragments without surgical 
exposure of the fragments. 

 
• Open reduction refers to the method wherein the fracture fragments are 

exposed surgically by dissecting the tissues. 
 
Once the fragments are reduced, the reduction is maintained by application of casts, 
traction or held by implants which may in turn be external or internal.  It is very 
important to verify the accuracy of reduction by clinical tests and x-ray, especially in the 
case with joint dislocations. 
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MANDIBULAR RECONSTRUCTION 
 
Large mandibular tumors and/or traumas require the reconstruction of an extensive 
portion of the mandible, if not, in its entirety.  A tumor is an abnormal mass of tissue 
that results from an excessive division of cells that is progressive and uncontrolled, also 
called neoplasma.  Tumors can be benign or malignant.  The malignant of the head and 
neck can be associated to smokers or alcoholism, while the benign tumors are more 
frequent in children. 
 
Major trauma is usually seen in firearm injuries, generally described as high energy 
trauma. 
 
 
Indications 
 
Extensive, comminute or traumas with loss in the continuity of the bone, result in 
great mandibular defects and require special reconstructive techniques. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Tumors, be them benign or malignant, require a wide bone resection that will involve soft 
tissues.  Palliative surgery is a term referring to an extensive surgery such as a partial or 
total mandibulectomy. 
 
 
Treatment 
 
After a tumor resection, the missing anatomical portion can be reconstructed with bone 
graft and soft tissue, as well as mandibular substitution with implants. 
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INTERVENTION OF THE MIDFACE 
 
 
Le Fort Fractures 
 
Le Fort fractures account for 10-20% of all facial fractures.  A LeFort fracture is a serious 
break along the maxilla, a large section of bone in the front of the face.  The maxilla 
connects the base of the skull to the upper jaw and serves to protect the eye sockets, 
nasal cavities, and sinuses.  Le Fort fractures are types of facial fractures involving the 
maxillary bone and surrounding structures in a usually bilateral and either horizontal, 
pyramidal or transverse way.  A LeFort fracture generally requires a very large amount of 
force, such as the impact from a high-speed automobile crash.  Patients who are 
diagnosed with LeFort fractures usually need surgery to reconstruct the maxilla, realign 
bones in the face, and repair surrounding soft tissue.  Depending on the exact location 
and severity of a fracture, a person may need ongoing surgical care and physical therapy 
to correct complications. 
 
LeFort fractures are classic in facial trauma. The Le Fort fracture was named after French 
surgeon René Le Fort (1869-1951), who described them in the early 20th century. 
 
 
 
Le Fort I fractures (horizontal) may result from a force of injury directed low on the 
maxillary alveolar rim in a downward direction.  It is also known as a Guerin fracture or 
'floating palate', and usually involves the inferior nasal aperture.  The fracture extends 
from the nasal septum to the lateral pyriform rims, travels horizontally above the teeth 
apices, crosses below the zygomaticomaxillary junction, and traverses the 
pterygomaxillary junction to interrupt the pterygoid plates. 
 
 
 
Le Fort II fractures (pyramidal) may result from a blow to the lower or mid maxilla and 
usually involve the inferior orbital rim.  Such a fracture has a pyramidal shape and 
extends from the nasal bridge at or below the nasofrontal suture through the frontal 
processes of the maxilla, inferolaterally through the lacrimal bones and inferior orbital 
floor and rim through or near the inferior orbital foramen, and inferiorly through the 
anterior wall of the maxillary sinus; it then travels under the zygoma, across the 
pterygomaxillary fissure, and through the pterygoid plates. 
 
 
 
Le Fort III fractures (transverse) are otherwise known as craniofacial dissociation and 
involve the zygomatic arch.  These may follow impact to the nasal bridge or upper 
maxilla.  These fractures start at the nasofrontal and frontomaxillary sutures and extend 
posteriorly along the medial wall of the orbit through the nasolacrimal groove and 
ethmoid bones.  The thicker sphenoid bone posteriorly usually prevents continuation of 
the fracture into the optic canal.  Instead, the fracture continues along the floor of the 
orbit along the inferior orbital fissure and continues superolaterally through the lateral 
orbital wall, through the zygomaticofrontal junction and the zygomatic arch. Intranasally, 
a branch of the fracture extends through the base of the perpendicular plate of the 
ethmoid, through the vomer, and through the interface of the pterygoid plates to the 
base of the sphenoid.  This type of fracture predisposes the patient to CSF rhinorrhea 
more commonly than the other types. 
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Signs and Symptoms 
 
 
Lefort I - Slight swelling of the upper lip, ecchymosis is present in the buccal sulcus 
beneath each zygomatic arch, malocclusion, mobility of teeth.  Impacted type of 
fractures may be almost immobile and it is only by grasping the maxillary teeth and 
applying little firm pressure that a characteristic grate can be felt which is diagnostic of 
the fracture.  Percussion of upper teeth results in cracked pot sound.  Guerin's sign is 
present characterized by ecchymosis in the region of greater palatine vessels. 
 
 
Lefort II and Lefort III (common)- gross edema of soft tissue over the middle third of 
the face, bilateral circumorbital ecchymosis, bilateral subconjunctival haemorrhage, 
epistaxis, CSFrhinorrhoea, dish face deformity, diplopia, enophthalmos, cracked pot 
sound. 
 
 
Lefort II- step deformity at infraorbital margin, mobile mid face, anesthesia or 
paresthesia of cheek. 
 
 
Lefort III- tenderness and separation at frontozygomatic suture, lengthening of face, 
depression of occular levels, enophthalmos, hooding of eyes, tilting of occlusal plane with 
gagging on one side 
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Naso-Orbito-Etmoidal Fractures 
 
The term Naso-Orbito-Ethmoidal fracture is used for injuries that involve the area of the 
nose, orbits and ethmoids.  Numerous delicate structures are included in these types of 
fractures:  the nose, medial and inferior orbits, frontal sinuses, the anterior base of the 
skull and the piriformis frame.  The management of all these structures and the 
reconstruction of a complex three-dimensional architecture are among the most difficult 
problems in the treatment of facial trauma. 
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Fractures of the Zygomatic Complex 
 
Fractures of the Zygomatic Complex include any injury that involves the five articulations 
of the zygoma with the adjacent craniofacial skeleton:  (1) the fronto-zygomatic suture, 
(2) the infraorbital margin, (3) the zygomaticomaxillary buttress, (4) the zygomatic arch 
and, (5) the zygomatic sphenoid suture.  The degree in which the suture is involved 
depends on the magnitude and force of the fracture. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Orbital Fractures 
 
Orbital fractures are common injuries that involve multiple surgical specialities.  The 
magnitud of a fracture in the orbit varies considerable.  Simple fractures can be related 
only to a portion of the internal area of the orbital bone.  Complex fractures involve 
several parts of the orbit simultaneously. 
 
Many orbital fractures require the stabilization of the margin as well as the internal 
portions of the orbit.  
 
 

 
• The orbit consists of a margin and the 

internal part.  It is conceptualized in 
anterior, medial and posterior sections.   
 
The base has four components: 

 
o Superior margin:  frontal bone 
o Inferior margin:  maxilla and 

zygomatic 
o Medial margin:  frontal, lacrimal 

and maxilla 
o Lateral margin:  zygomatic and 

frontal 
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Fractures of the Frontal Bone and Frontal Sinus 
 
In the lower part of the central forehead there is a pair of sinuses called the Frontal 
Sinuses.  These are cavities in the bone, filled with air, that are connected by a duct to 
the inside of the nose.  This is the weakest part of the forehead, where the bone is 
thinnest.  As a result, trauma to the forehead tends to result in fractures that involve this 
area rather than the upper forehead where the bone is thicker. 
 
Irregular in form, asymmetric, the sinus has been designed to have a protective role for 
the eyeballs and the frontal lobe of the brain, sort of like an airbag.  The frontal sinus is 
extremely resilient to injury.  However, high-velocity impacts, such as motor vehicle 
accidents and assaults, can result in FS fractures. 
 
The treatment goals of frontal sinus fractures are an accurate diagnosis, avoidance of 
short- and long-term complications, return of normal sinus function, and reestablishment 
of the premorbid facial contour. 
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Panfacial Fractures  
 
A panfacial fracture is a conglomerate of fractures that include the superior, medial and 
inferior facial regions.  The components of the fractures involve the nose, ethmoids, 
orbits, zygomas, maxilla and mandible.  The severe displacement and comminution of 
the bone architecture with extension to the frontal bone and palate are common.  
 
 
Panfacial fractures occur proportionally to high energy forces.  The patterns of injury 
depend on the force and direction of the impact, 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The central forces usually produce Le Fort II fractures, bilateral fractures, naso-orbito-
ethmoidal fractures and displacement with symphysis fractures and bilateral subcondylar 
or angular fractures.  Frequent are also frontal sinus as well as sagittal fractures. 
 
Laterally directed impacts produce asymmetric naso-orbito-ethomidal fractures, midface 
and mandibular fractures. 
 
 
Treatment of Midface Fractures 
 
As in all trauma management, the basic principles and an ordered sequence is necessary. 
 
With midface injuries, the existing pathology and establishment of the airways are 
primary. 
 
Closed reduction is not so predictable as open reduction.  Open reduction is oriented to 
plate and screw fixation for the reconstruction and restoration of the buttresses, 
height, width and projection of the face. 
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CRANIAL INTERVENTIONS 
 
Indications and Treatment 
 
 
Trauma 
 
Fractures with or without displacement 
 
Depressed Fractures 
 
A cranium with depressions could have calvary displacements and could injure the brain.  
The fractures are presented more frequently in the frontal area, followed by the temporo-
parietal area.  In some situations there are many pieces involved.  In any case, the 
pieces of the jigsaw puzzle must be reconstructed, allowing an adequate alignment and 
subsequent protection of the brain and nerve tissues. 
 
The fragments are repaired out of the surgical field with various plates and screws.  The 
flap reconstruction is fixated within the intact cranial bone. 
 
The hemorrhage (bleeding) or hematoma (blood clots) can accompany the trauma.  
These can be intracranial (with brain substance) or extracranial (outside of the brain 
substance) 
 
 
Brian Tumors 
 
Brain tumors grow from the brain cells.  The malignant tumors are the ones that can 
expand from its original location and invade surrounding tissue.  They rarely expand to 
other parts of the body.  The benign tumors do not expand and are not carcinogen.  In 
the brain, the malignant as the benign, can be harmful as the pressure in the skull 
increases. 
 
The different types of brain tumors are generally named in relation to the type of cell 
from which they develop and are classified according to its growth speed. 
 
 
Vascular Anomalies 
 
Vascular malformations of the brain are abnormal situations of some brain vessels in the 
head.  These injuries can affect several arteries, capillaries and veins.  
 
 
Arteriovenous Malformations (AVM) 
 
Aneurysm 
 
 
Other Indications 
 
Brain abscesses 
Injured soft tissue 
Severe facial pain 
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Common procedures that involve cranial bones. 
 
Craniotomy 
 
A craniotomy is a surgical operation in which a bone flap is (temporarily) removed from 
the skull, to access the brain. 
 
Rigid fixation is indicated to restore the cranial continuity after a craniotomy has been 
carried out.  The bone portion that has been extracted will then be fixated with implants 
of diverse configurations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Skull Base Surgery 
 
The base of the skull is the inferior part of the cranium.  While the sides, front, posterior 
part and top of the cranium are essentially plane, the skull base is dramatically more 
complex.  It is complex as each nerve in the body that transports signs from and to the 
brain, cross the skull base.  Besides, the big vessels that carry blood from and to the 
brain also pass through this area.   
Surgical approaches can include access through the midface, the temporoparietal area, 
the occipital area in combination with a traditional craniotomy flap. 
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Cranioplasty 
 
 
Cranioplasty is a surgical repair of a defect or deformity of the skull.  If the tumor has 
been extracted together with cranial bone, and the trauma has resulted in the loss of a 
cranial bone portion, a repair or cranioplasty should be carried out.  A thin mesh, bone 
graft substitutes or autologous bone graft will be fixated to the cranium allowing and 
acceptable cosmetic result. 
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ORTHOGNATIC SURGERY 
 
 
The term orthognatic origins from Greek, Orthos = straight and Gnathos = mandible.   
 
Orthognathic surgery is surgery to correct conditions of the jaw and face related to 
structure, growth, sleep apnea, TMJ disorders, malocclusion problems owing to skeletal 
disharmonies, or other orthodontic problems that cannot be easily treated with braces.  
It is also used in treatment of congenital conditions like cleft palate.  Bones can be cut 
and re-aligned, then held in place with either screws or plates and screws. 
 
Therefore, orthognatic surgery will aim at moving the teeth and bones to a more 
adequate position, more aesthetic, more functional and of course healthier.  This is 
obtained through the combination of two medical-dental specialities:  orthodontics moves 
the teeth and maxillofacial surgery moves the bones.  Generally it is an elective 
procedure. 
 
Dentofacial deformities are very common.  Between 8 and 12 percent of the world 
population present some kind of imbalance related with the teeth and the face, ie, they 
have dentofacial disharmonies which can be defined as alterations that affect both the 
teeth (dento) as the face (facial). 
 
 
 
Purpose 
 
 

1. Improve mandibular function, as well as the functional integrity of the masticary 
system 

2. Aesthetics:  Improve cosmetic appearance 
3. Reach Angle´s occlusion Class I  

 
 
 
Planning 
 
Planning for the surgery usually involves input from a multidisciplinary team.  Involved 
professionals are oral and maxillofacial surgeons, orthodontists, and sometimes a speech 
and language therapist.  As the surgery usually results in a noticeable change in the 
patient's face a psychological assessment is occasionally required to assess patient's 
need for surgery and its predicted effect on the patient. 
 
Radiographs and photographs are taken to help in the planning and there is software to 
predict the shape of the patient's face after surgery, which is useful both for planning and 
for explaining the surgery to the patient and the patient's family.  Advanced software can 
allow the patient to see the predicted results of the surgery. 
 
The main goals of orthognathic surgery are to achieve a correct bite, an aesthetic face 
and an enlarged airway.  While correcting the bite is important, if the face is not 
considered the resulting bony changes might lead to an unaesthetic result.  Orthognathic 
surgery is also available as a very successful treatment (90-100%) for obstructive sleep 
apnea.  Great care needs to be taken during the planning phase to maximize airway 
patency. 
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Indications – Dentofacial Deformities 
 
 
Some examples: 
 
 
Retrognathism of the mandible:  mandibular deficiency generally combined with a 
maxillary excess. 
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Prognathism of the mandible:  mandibular excess and prominence of the lower face 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Pre-op planning 
 
 
         Objective 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   Result 
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Retrognathism of the maxilla:  maxillar deficiency, “Popeye”, half of the face burried, 
generally associated with cleft lip/palate 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Maxillar prognathism:  maxillar excess.  Vertical or horizontal excess including excessive 
exposition of the teeth and maxillary gums 

 
 Pre-op      3 months post-op 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 8 months post-op    12 months post-op 
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Hemifacial Microsomia 
 
Hemifacial microsomia (HFM) is a congenital disorder that affects the development of the 
lower half of the face, most commonly the ears, the mouth and the mandible.  It can 
occur on one side of the face or both.  If severe, it can lead to difficulties in breathing, 
obstructing the trachea and requiring a tracheotomy. It is the second most common 
facial birth defect after clefts, with an incidence in the range of 1 in 3500 to 4500. 
 
The condition develops during the fetal stage of pregnancy at approximately 4 weeks of 
gestation, when some form of vascular problem leads to clotting and a poor supply of 
blood to the face.  This can be caused by a physical trauma, though there is some 
evidence of it being hereditary.  This restricts the developmental ability of that area of 
the face.  Currently there are no definitive reasons for the development of the condition 
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Treatment of Dentofacial Deformities 
 
The treatment of dentofacial deformities envolve a combination of the following surgical 
corrections: 
 
 Bilateral Sagital Split Osteotomy (BSSO) 
 Le Fort I Osteotomy 
 Genioplasty 
 
Bilateral Sagittal Split Osteotomy (Bi-maxillary osteotomy) 
 
For the advance or repositioning of the mandible, a bilateral sagittal split osteotomy is 
one of the most common procedures.  The general term “sagittal”, means an anterior-
posterior plane parallel to the median plane. 
 
In the mandibular ramus, there is a natural sagittal plane that is found in the buccal bone 
plates (towards the cheek) and ligual (towards the tongue).  The ramus is cracked along 
this natural slit so the anterior segment can be pushed forwards, pulled backwards or 
rotated to correct deformities like excess or deficiency of the mandible.  The BSSO is 
then typically positioned with screws or plates and screws. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Le Fort I Osteotomy 
 
This is the most frequent surgical approach for a correction of an excessive or deficient 
maxilla.  The Le Fort I osteotomy sections half of the face through the maxilla, the lateral 
nasal walls and the nasal septum right on top of the maxillar tooth roots along the lines 
of a fracture type Le Fort I.  Once this is done, the dento-alveolar portion of the maxilla 
is free and can be repositioned above, inferior or rotated. 
 
The new position is secured with plates and screws and possibly bone graft. 
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Genioplasty 
 
Genioplasty/Mentoplasty is a type of cosmetic surgery that is used to improve the 
appearance of a person's chin.  This can take the form of chin height reduction or chin 
rounding by osteotomy, or chin augmentation using implants. 
 
A particular process, known as a sliding genioplasty, involves mobilizing a horseshoe-
shaped piece of the bottom part of the chin bone by osteotomy and sliding it either 
backwards or forwards, finally fixing it in place with a titanium step plate using titanium 
screws. 
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DISTRACTION OSTEOGENESIS 
 
Distraction Osteogenesis (DO), also called callus distraction, callotasis and 
osteodistraction is a surgical process used to reconstruct skeletal deformities and 
lengthen the long bones of the body.  A corticotomy is used to fracture the bone into two 
segments, and the two bone ends of the bone are gradually moved apart during the 
distraction phase, allowing new bone to form in the gap.  When the desired or possible 
length is reached, a consolidation phase follows in which the bone is allowed to keep 
healing.  Distraction osteogenesis has the benefit of simultaneously increasing bone 
length and the volume of surrounding soft tissues. 
 
Although distraction technology has been used mainly in the field of orthopedics, early 
results in rats and humans indicated that the process can be applied to correct 
deformities of the jaw.  These techniques are now utilized extensively by maxillofacial 
surgeons for the correction of micrognathia, midface, and fronto-orbital hypoplasia in 
patients with craniofacial deformities 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Indications 
 
Craniofacial DO is well accepted for several underlying disorders.  Current usage falls into 
3 broad groups as follows: 
 

1. Lower face (mandible):  most common application to date;  unilateral 
distraction of the ramus, angle or posterior body for hemifacial microsomia;  
bilateral advancement of the body for severe micrognathia, particularly in infants 
and children with airway obstruction as observed in the Pierre Robin syndrome;  
vertical distraction of alveolar segments to correct an uneven occlusal plane or to 
facilitate implantation into edentulous zones;  horizontal distraction across the 
midline to correct crossbite deformities or to improve arch form. 
 

2. Mid face (maxilla, orbits):  advance the lower maxilla at the LeFort I level;  
complete midfacial advancement at the LeFort III level;  closure of alveolar bony 
gaps associated with cleft lip and palate deformities. 
 

3. Upper face (fronto-orbital, cranial vault):  advancement of the fronto-orbital 
bandeau, alone or in combination with the mid face as a monobloc or facial 
bipartition;  new use of distraction as a means of cranial vault remodeling by 
gradual separation across resected stenotic sutures. 
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Advantages of Distraction Osteogenesis 
 
- Simulataneous soft tissue growth (histogenesis) 
- No need for bone transplant  
- Little risk of infection because you work on healthy bone 
- Good blood circulation and less risk of rejection 
- Faster treatment 
- Results are more schedulable and reproducible 

 
 
 
 
Phases of Distraction Osteogenesis 
 

1. Osteotomy 
2. Latency period (5 to 7 days posterior to intervention) 
3. Period of distraction - 1mm per day (the duration will depend en how much you 

want to distract) 
4. Period of consolidation (8 to 12 weeks) 
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X-RAYS 
HOW TO INTERPRET X-RAYS 
 
 

Look at: 
 

• The whole x-ray !!!.....don´t forget name and details 
• Skeletal maturity 
• Bone quality 
• Soft tissues 
• The proximal and distal joints to the lesion (depending on the anatomical area) 
• Describe what you see instead of wanting to give a specific diagnosis 

 
 
 
Fracture: 
 

• Recent or old? 
• Intra or extra-articular? 
• Displaced or non-displaced? 
• Describe the deformity 
• Observe the soft tissue 
• Structure of the bone:  normal or pathologic? 
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TERMINOLOGY 

Prefix Signification Example  
a- (an-)  negation  analgesia, anaemia  
ab-  away (spacial)  M. abductor, abnormal  
ad- (ac, af, as)  on, near, close to, to,  adductor, accommodation 
all-(o-)  different  allograft  
ante-  before  anteflexion, anteversion  
anti-  against, counter  antibiotic  
apo-  upon  apophysis  
arthro-  joint  arthrodesis  
auto-  same, self  autograft  
chondro- cartilage chondritis  
contra-  against; opposite  contraindication; contralateral 
cranio-  skull  cranioplasty  
de-  down from  decompression  
dia-  through, across diaphysis  
dis-  free from  discontinuation  
ecto-  outer  ectomy  
end- (endo-)  inside  endoscopy  
heama blood haematology 
homo-  same  homolateral  
hypo-  below  hypophysis  
in-  in, on, negative  incision, insertion invalid  
infra-  beneath  infraorbital  
inter-  among, between  intercondilar  
intra- (intro-)  inside  intramedular,  intraoperative  
meta-  after, beyond, beginning metacarpal  
multi-  many  multitraumatized  
osteo-  bone  osteosynthesis  
per-  through  pertrochanteric  
peri-  around  periosteum  
post-  after, behind in time or place  posterior, postoperative 
poly-  multiple  polytrauma  
pro-  before in time or place  prognosis, pronation  
pseudo-  false  pseudoarthrosis  
re- back, again   reposition  
retro-  backwards  retrograde, retroversion  
semi half semilunar  
sub-  under, below  subacromial  
super (supra)  above  supracondylar  
trans-  through, to the other side  transparent, transplantation  
uni-  one  unilateral  
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Sufix Signification Example  
 -blast bud, germ osteoblast  
 -clast  break  osteoclast  
 -cyte  cell  osteocyte  
 -desis connect arthrodesis  
 -ectomy  excision of tissue / organ  hysterectomy  
 -genesis  origin, cause  osteogenesis  
 -itis  inflammation  arthritis  
 -lysis  freeing a structure from surrounding tissue  neurolysis 
  or: dissolution of tissue  osteolysis   
 -oma swelling, or in a special sense neoplasma  haematoma, sarcoma  
 -osis      
 -osteum  bone  periosteum  
 -pathy     
 -penia deficiency osteopenia  
 -plasty substitution arthroplasty  
 -scopy look arthroscopy 
 -tomy cut osteotomy 
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GLOSSARY 
Abduction:  the movement of a limb away from the midline of the body. Abduction of 
both legs spreads the legs.  The opposite of abduction is adduction. 
 
Abscess:  is a collection of pus (dead neutrophils) that has accumulated in a cavity 
formed by the tissue in which the pus resides on the basis of an infectious process 
(usually caused by bacteria or parasites) or other foreign materials (e.g., splinters, bullet 
wounds, or injecting needles).  It is a defensive reaction of the tissue to prevent the 
spread of infectious materials to other parts of the body. 
 
Acrocephalia (Oxicephalia):  A type of craniosynostosis in which there is premature 
closure of the lambdoid and coronal sutures, resulting in an abnormally high, peaked, or 
conically shaped skull 
 
Adduction:  a movement which brings a part of the anatomy closer to the sagittal plane 
of the body. It is opposed to abduction. 
 
Adhesions:  fibrous bands that form between tissues and organs, often as a result of 
injury during surgery.  They may be thought of as internal scar tissue that connect 
tissues not normally connected. 
 
Allograft:  (allo- from the Greek meaning "other") is the transplantation of cells, tissues, 
or organs, sourced from a genetically non-identical member of the same species as the 
recipient.  The transplant is called an allograft or allogenic transplant or homograft. Most 
human tissue and organ transplants are allografts. 
 
Alloplastic:  A transplant (implant) consisting of material originating from a nonliving 
source that is surgically inserted to replace missing tissue. 
 
Alloy:  metallic solid solution composed of two or more elements.  Complete solid 
solution alloys give single solid phase microstructure, while partial solutions give two or 
more phases that may or may not be homogeneous in distribution, depending on thermal 
(heat treatment) history.  Alloys usually have different properties from those of the 
component elements. 
 
Analgesia:  also known as a painkiller, is any member of the group of drugs used to 
relieve pain (achieve analgesia). 
 
Anesthesia:  the condition of having sensation (including the feeling of pain) blocked or 
temporarily taken away. 
 
Aneurysm:  is a localized, blood-filled balloon-like bulge in the wall of a blood vessel.  
Aneurysms can commonly occur in arteries at the base of the brain (the circle of Willis) 
and an aortic aneurysm occurs in the main artery carrying blood from the left ventricle of 
the heart.  When the size of an aneurysm increases, there is a significant risk of rupture, 
resulting in severe hemorrhage, other complications or death.  Aneurysms can be 
hereditary or caused by disease, both of which cause the wall of the blood vessel to 
weaken 
 
Ankylosis:  is a stiffness of a joint due to abnormal adhesion and rigidity of the bones of 
the joint, which may be the result of injury or disease.  The rigidity may be complete or 
partial and may be due to inflammation of the tendinous or muscular structures outside 
the joint or of the tissues of the joint itself. 
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Anodontia:  is a rare genetic disorder characterized by the congenital absence of all 
primary or permanent teeth.  Anodontia is usually part of a syndrome and seldom occurs 
as an isolated entity. 
 
Anterior:  nearer the forward end; nearer the head of an animal or the front of a 
human. 
 
Apert, Syndrome (Acrocephalosyndactyly):  a congenital disorder characterized by 
malformations of the skull, face, hands and feet. 
 
Apertognathia:  type of malocclusion characterized by the premature occlusion of 
posterior teeth and the absence of anterior occlusion.  Also called open bite 
 
Arthrodesis:  also known as artificial ankylosis or syndesis, is the artificial induction of 
joint ossification between two bones via surgery.  This is done to relieve intractable pain 
in a joint which cannot be managed by pain medication, splints, or other normally-
indicated treatments. 
 
Arthroplasty:  (or joint replacement surgery), is a procedure of orthopedic surgery, in 
which the arthritic or dysfunctional joint surface is replaced with an orthopaedic 
prosthesis.  Joint replacement is considered as a treatment when severe joint pain or 
dysfunction is not alleviated by less-invasive therapies. 
 
Arthrotomy:  incision into a joint.  Also called synosteotomy. 
Asepsis:  is the state of being free from disease-causing contaminants (such as bacteria, 
viruses, fungi, and parasites) or, preventing contact with microorganisms. 
 
Asymptomatic:  a disease is considered asymptomatic if a patient is a carrier for a 
disease or infection but experiences no symptoms.  A condition might be asymptomatic if 
it fails to show the noticeable symptoms with which it is usually associated.  
Asymptomatic infections are also called subclinical infections.  The term clinically silent is 
also used. 
 
Atrophy:  is the partial or complete wasting away of a part of the body.  Causes of 
atrophy include mutations (which can destroy the gene to build up the organ), poor 
nourishment, poor circulation, loss of hormonal support, loss of nerve supply to the 
target organ, disuse or lack of exercise or disease intrinsic to the tissue itself. 
 
Autoclave:  is an instrument used to sterilize equipment and supplies by subjecting 
them to high pressure saturated steam at 121 °C or more, typically for 15–20 minutes 
depending on the size of the load and the contents. 
 
Autograft:  tissue transplanted from one part of the body to another in the same 
individual.  Also called an autotransplant 
 
Avascular:  not associated with or supplied by blood vessels. 
 
Avulsion:  a form of amputation where the extremity is pulled off rather than cut off.  
An avulsion fracture is a bone fracture which occurs when a fragment of bone tears away 
from the main mass of bone as a result of physical trauma.  This can occur at the 
ligament due to the application forces external to the body (such as a fall or pull) or at 
the tendon due to a muscular contraction that is stronger than the forces holding the 
bone together. 
 
Axial:  referrs to the head and trunk (Se refiere a la cabeza y tronco (vertebrae, ribs and 
sternum)´of the body. 
 
Benign:  is a medical term used to describe a condition that is harmless. 
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Bifurcation:  means the splitting of a main body into two parts. 
 
Bimaxillar:  forwards projection of both mandible and maxilla. 
 
Biodegradable:  The natural hability of a chemical substance to be divided into less 
complex components. 
 
Biomechanics:  is the application of mechanical principles to biological systems. 
 
Biopsy:  is a medical test involving the removal of cells or tissues for examination.  It is 
the medical removal of tissue from a living subject to determine the presence or extent 
of a disease.  The tissue is generally examined under a microscope by a pathologist, and 
can also be analyzed chemically. 
 
Blood stream:  the blood flowing through a circulatory system of an animal, carrying 
substances from one tissue to another. 
 
BMPs:  are a group of growth factors also known as cytokines and as metabologens.  
Originally discovered by their ability to induce the formation of bone and cartilage, BMPs 
are now considered to constitute a group of pivotal morphogenetic signals, orchestrating 
tissue architecture throughout the body 
 
Bone marrow:  is the flexible tissue found in the interior of bones.  In humans, marrow 
in large bones produces new blood cells.  It constitutes 4% of the total body weight of 
humans, i.e. approximately 2.6 kg (5.7 lbs.) in adults.  Bone marrow also prevents the 
backflow of lymph, working as a vital part of the lymphatic system. 
 
Buccal:  specifically the cheek. 
 
Calcification:  is the process in which calcium salts build up in soft tissue, causing it to 
harden. 
 
Calcium:  is a necessary mineral that in combination with phosphate  forms calcium 
phosphate (tooth apatite); it´s the most abundant mineral in the body and is present in 
almost all organized tissues.  Calcium is indispensable for the function of the muscles, 
nerves, blood clotting and heartbeat.  Bones are the deposit center for calcium. 
 
Caldwell-Luc:  technique used to reduce zygomatic and zygomatic arch fractures 
through an incision in the mouth above the molar tooth of the maxilla. 
 
Callus:  is a temporary formation of fibroblasts and chondroblasts which forms at the 
area of a bone fracture as the bone attempts to heal itself.  The cells eventually dissipate 
and become dormant, lying in the resulting extracellular matrix that is the new bone. The 
callus is the first sign of union visible on x-rays,usually 3 weeks after the fracture. Callus 
formation is slower in adults than in children, and in cortical bones than in cancellous 
bones. 
 
Calvarium:  is the upper part of the cranium and surrounds the cranial cavity containing 
the brain. It is formed by the following bones:  the frontal, occipital and right and left 
parietals. 
 
Cancellous bone:  synonymous with trabecular bone or spongy bone, is one of two 
types of osseous tissue that form bones.  Compared to compact bone, which is the other 
type of osseous tissue, it has a higher surface area but is less dense, softer, weaker, and 
less stiff.  It typically occurs at the ends of long bones, proximal to joints and within the 
interior of vertebrae.  Cancellous bone is highly vascular and frequently contains red 
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bone marrow where hematopoiesis, the production of blood cells, occurs.  The primary 
anatomical and functional unit of cancellous bone is the trabecula. 
 
Caries, dental:  dental caries is one of many types of caries.  Dental caries affects 
different parts of the teeth (enamel, dentin, or cementum) in the crown or the root of the 
tooth. 
 
Cartilage:  is a flexible connective tissue found in many areas in the bodies of humans 
and other animals, including the joints between bones, the rib cage, the ear, the nose, 
the elbow, the knee, the ankle, the bronchial tubes and the intervertebral discs.  It is not 
as hard and rigid as bone but is stiffer and less flexible than muscle.  Unlike other 
connective tissues, cartilage does not contain blood vessels.  Because of this, it heals 
very slowly 
 
Caudal:  relative to or in direction of the feet, inferior. 
 
Cephalic:  Relative to or in direction of the head, superior. 
 
Closed reduction:  refers to manipulation of the bone fragments without surgical 
exposure of the fragments. 
 
Compression, interfragmentary:  static compression applied to a fracture plane 
imparts a high degree of stability to the fragments and thus reduces micromotion and 
strain.  Bone surface resorption does not then occur. 
 
Condyle:  is the round prominence at the end of a bone, most often part of a joint.  An 
articulation with another bone. (ex. condyles of the femur).  It is one of the markings / 
features of bones, can refer to: Lateral condyle Femur and Tibia; Medial condyle Femur 
and Tibia; The mandibular condyle of the Temporomandibular joint in the mandible;  
 
Condylectomy:  Excision of a condyle. 
 
Congenital disorder:  is a condition existing at birth and often before birth, or that 
develops during the first month of life (neonatal disease), regardless of causation.  Of 
these diseases, those characterized by structural deformities are termed "congenital 
anomalies". 
 
Consolidation:  the restablisment of the original intergrity. 
 
Contralateral:  originated in, or affecting the opposite side of the body. 
 
Coronal plane:  (also known as the frontal plane) is any vertical plane that divides the 
body into ventral and dorsal (belly and back) sections. 
 
Coronoidectomy:  surgical removal of the coronoid process of the mandible. 
 
Cortical, bone:  synonymous with compact bone, is one of the two types of osseous 
tissue that form bones.  Cortical bone facilitates bone's main functions: to support the 
whole body, protect organs, provide levers for movement, and store and release 
chemical elements, mainly calcium.  As its name implies, cortical bone forms the cortex, 
or outer shell, of most bones.  Again, as its name implies, compact bone is much denser 
than cancellous bone, which is the other type of osseous tissue. Furthermore, it is 
harder, stronger and stiffer than cancellous bone.  Cortical bone contributes about 80% 
of the weight of a human skeleton. The primary anatomical and functional unit of cortical 
bone is the osteon. 
 
Cranioplasty:  is a surgical repair of a defect or deformity of a skull. 
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Craniotomy:  is a surgical operation in which a bone flap is (temporarily) removed from 
the skull, to access the brain. 
 
Cranial:  belonging to the cranium or to the anterior extremity (in animals) or superior 
(in humans) of the body. 
 
Craniectomy:  the surgical removal of a portion of the cranium. 
 
Craniofacial:  cranio- combining form meaning head or skull + -facial combining form 
referring to the facial structures grossly 
 
Craniosynostosis:  “Cranio" refers to Cranium:  The upper portion of the skull.  "Syn" 
to together, “ostosis” to the genesis of bone.  Craniosynostosis is a condition in which 
one or more of the fibrous sutures in an infant skull prematurely fuses by ossification, 
thereby changing the growth pattern of the skull.  Because the skull cannot expand 
perpendicular to the fused suture, it compensates by growing more in the direction 
perpendicular to the open sutures.  The resulting growth pattern provides the necessary 
space for the growing brain, but results in an abnormal head shape and sometimes 
abnormal facial features.  In cases in which the compensation does not effectively 
provide enough space for the growing brain, craniosynostosis results in increased 
intracranial pressure leading possibly to visual impairment or an impairment of mental 
development combined with a significant reduction in IQ 
 
Cranium:  The skull is a bony structure in the head of many animals that supports the 
structures of the face and forms a cavity for the brain.  The skull is composed of two 
parts: the cranium and the mandible. 
 
Cyst:  is a closed sac, having a distinct membrane and division on the nearby tissue.  It 
may contain air, fluids, or semi-solid material.  A collection of pus is called an abscess, 
not a cyst.  Once formed, a cyst could go away on its own or may have to be removed 
through surgery. 
 
Debridement:  is the medical removal of a patient's dead, damaged, or infected tissue 
to improve the healing potential of the remaining healthy tissue. 
 
Decalcification:  to remove or lose calcium or calcium compounds from bones or teeth, 
for example. 
 
Degenerative, disease:  also called neurodegenerative disease, is a disease in which 
the function or structure of the affected tissues or organs will progressively deteriorate 
over time, whether due to normal bodily wear or lifestyle choices such as exercise or 
eating habits. 
 
Delayed union:  a delay in the healing of the ends of a fracture. 
 
Dentate:  toothed. 
 
Dermis:  layer of skin between the epidermis (with which it makes up the cutis) and 
subcutaneous tissues, and is composed of two layers, the papillary and reticular dermis.  
Structural components of the dermis are collagen, elastic fibers, and extrafibrillar matrix 
(previously called ground substance). 
 
Diagnosis:  is the identification of the nature and cause of anything.  Diagnosis is used 
in many different disciplines with variations in the use of logics, analytics, and experience 
to determine the cause and effect relationships. 
 
Diaphysis:  is the main or mid section (shaft) of a long bone.  It is made up of cortical 
bone and usually contains bone marrow and adipose tissue (fat). 
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Diplopia:  commonly known as double vision, is the simultaneous perception of two 
images of a single object.  These images may be displaced horizontally, vertically, or 
diagonally (i.e. both vertically and horizontally) in relation to each other. 
 
Dislocation:  a dislocation is a separation of two bones where they meet at a joint.  A 
dislocated bone is no longer in its normal position, which may result in damage to 
ligaments, nerves, and blood vessels. 
 
Displacement:  in orthopedic surgery refers to change in alignment of the fracture 
fragments.  In the context of joints, displacement implies that the joint surfaces are not 
in anatomical alignment. 
 
Distal:  (Latin distare; to stand away from) is used for the point furthest from the point 
of attachment to the body. 
 
Down syndrome:  is a chromosomal condition characterized by the presence of an 
extra copy of genetic material on the 21st chromosome, either in whole (trisomy 21) or 
part (such as due to translocations).  The effects and extent of the extra copy vary 
greatly among people, depending on genetic history, and pure chance. 
 
Dysostosis:  is a disorder of the development of bone, in particular affecting 
ossification. 
 
Edema:  is an abnormal accumulation of fluid beneath the skin or in one or more cavities 
of the body. 
 
Edentulism:  is the condition of being toothless to at least some degree; it is the result 
of tooth loss. Loss of some teeth results in partial edentulism, while loss of all teeth 
results in complete edentulism. 
 
Endo:  prefix referring to something internal. 
 
Endocraneal:  within the cranium. 
 
Endoscopy:  means looking inside and typically refers to looking inside the body for 
medical reasons using an endoscope, an instrument used to examine the interior of a 
hollow organ or cavity of the body. Unlike most other medical imaging devices, 
endoscopes are inserted directly into the organ. 
 
Endosteum:  (plural endostea) is a thin layer of connective tissue which lines the 
surface of the bony tissue that forms the medullary cavity of long bones. 
 
Epidermis:  is the outer layer of the skin, which together with the dermis forms the 
cutis. 
 
Etiology:  is the study of causation, or origination.  The word is derived from the Greek  
which means "giving a reason for".  The word is most commonly used in medical and 
philosophical theories, where it is used to refer to the study of why things occur, or even 
the reasons behind the way that things act. 
 
External:  Located or occuring in the exterior 
 
Exudate:  is any fluid that filters from the circulatory system into lesions or areas of 
inflammation. 
 
Facial hemiatrophy:  atrophy, usually progressive, affecting the tissues of one side of 
the face. 
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Fatigue:  in materials science, fatigue is the progressive and localized structural damage 
that occurs when a material is subjected to cyclic loading.  Fatigue occurs when a 
material is subjected to repeated loading and unloading.  If the loads are above a certain 
threshold, microscopic cracks will begin to form at the surface.  Eventually a crack will 
reach a critical size, and the structure will suddenly fracture. 
 
Fluoroscopy:  is an imaging technique commonly used by physicians to obtain real-time 
moving images of the internal structures of a patient through the use of a fluoroscope.  
In its simplest form, a fluoroscope consists of an X-ray source and fluorescent screen 
between which a patient is placed.  However, modern fluoroscopes couple the screen to 
an X-ray image intensifier and CCD video camera allowing the images to be recorded and 
played on a monitor. 
 
Foreign body:  In physiology, a foreign body (Latin: corpus alienum) is any object 
originating outside the body. 
 
Fracture, articular:  a fracture involving the joint surface of a bone.  
 
Fracture, avulsion:  is a bone fracture which occurs when a fragment of bone tears 
away from the main mass of bone as a result of physical trauma.  This can occur at the 
ligament due to the application forces external to the body (such as a fall or pull) or at 
the tendon due to a muscular contraction that is stronger than the forces holding the 
bone together 
 
Fracture, burst:  is a type of traumatic spinal injury in which a vertebra breaks from a 
high-energy axial load (e.g., car accidents or falls from a great height or high velocity), 
with all or pieces of the vertebra shattering into surrounding tissues and sometimes the 
spinal canal. 
 
Fracture, butterfly:  a bone break in which the center fragment contained by two 
cracks forms a triangle.  Usually produced by high impact. 
 
Fracture, comminuted:  a fracture in which bone is broken, splintered or crushed into a 
number of pieces.  
 
Fracture, compound:  open (compound) fractures involve wounds that communicate 
with the fracture, or where fracture hematoma is exposed, and may thus expose bone to 
contamination.  Open injuries carry a higher risk of infection. 
 
Fracture, compression:  is a collapse of a vertebra.  It may be due to trauma or due to 
a weakened vertebra in a patient with osteoporosis or osteogenesis imperfecta.  In 
healthy patients it is most often seen in individuals suffering extreme vertical shocks, 
such as ejection seats. 
 
Fracture, condylar:  any break in a condyle, a rounded projection on a bone at a hinge 
joint.  Such fractures usually occur at the distal end of the humerus or the femur and 
frequently detach a bone fragment that includes the condyle.  In the mandible, and 
temporomandibular joints (TMJs), these fractures can result in marked pain, dysfunction, 
and deformity if not recognized and treated appropriately.  These fractures may be 
associated with other injuries that alone have significant morbidity. Examples of such 
injuries include but are not limited to facial nerve injuries, C-spine injuries, displacement 
of the mandibular condyle into the middle cranial fossa, injuries to the external auditory 
canal, and occlusion of the internal carotid artery 
 
Fracture, cortical:  a fracture that involves the cortex of a bone. 
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Fracture, depressed:  depressed skull fracture, fracture of the skull in which a fragment 
is depressed. 
 
Fracture, diacondylar:  any fracture that runs across the line of a condyle. 
 
Fracture, dislocation:  fracture of a bone near an articulation with concomitant 
dislocation of that joint. 
 
Fracture, epiphyseal:  a fracture involving the epiphyseal plate of a long bone, which 
causes separation or fragmentation of the plate.  Also called Salter fracture. 
 
Fracture, extra-articular:  Does not involve the articular surface, but it may be 
intracapsular (as in fracture of the femoral neck. 
 
Fracture, extracapsular:  any fracture that occurs near a joint but does not directly 
involve the joint capsule.  This type of fracture is extremely common in the hip. 
 
Fracture, Greenstick:  is a fracture in a young, soft bone in which the bone bends and 
partially breaks.  A person's bones become harder (calcified) and more brittle with age.  
Greenstick fractures usually occur most often during infancy and childhood when one's 
bones are soft.  The name is by analogy with green (i.e., fresh) wood which similarly 
breaks on the outside when bent. 
 
Fracture, impacted:  one in which one fragment is firmly driven into the other. 
 
Fracture, intracapsular:  a fracture within the capsule of a joint. 
 
Fracture, oblique:  a fracture in which the line of break runs obliquely to the axis of the 
bone. 
 
Fracture, pathologic (secondary) :  is a broken bone caused by disease leading to 
weakness of the bone.  This process is most commonly due to osteoporosis, but may also 
be due to other pathologies such as: cancer, infection, inherited bone disorders or a bone 
cyst. 
 
Fracture, segmental:  a bone break in which several large bone fragments separate 
from the main body of a fractured bone.  The ends of the fragments may pierce the skin, 
as in an open fracture, or may be contained within the skin, as in a closed fracture. 
 
Fracture, simple:  an uncomplicated fracture in which the broken bones to not pierce 
the skin. 
 
Fracture, spiral:  (a.k.a. torsion fracture) is a bone fracture occurring when torque is 
applied along the axis of a bone.  While torsional forces are being applied along the 
parallel axis of a bone, planes perpendicular to this axis are not affected.  Tension is 
exerted upon one part of the bone, while compressive forces are exerted upon the other.  
When these forces have exceeded the limit tolerable by the bone, fracture occurs. 
 
Fracture, stress:  is one type of incomplete fracture in bones.  It is caused by "unusual 
or repeated stress" and also heavy continuous weight on the ankle or leg.  This is in 
contrast to other types of fractures, which are usually characterized by a solitary, severe 
impact. 
 
Fracture, wedge:  Fracture with a third fragment that, after reduction there is a certain 
quantity of direct contact between the main fragments. 
 
Fracture,complex:  a closed fracture in which the soft tissue surrounding the bone is 
severely damaged. 
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Fracture:  (sometimes abbreviated FRX or Fx, Fx, or #) is a medical condition in which 
there is a break in the continuity of the bone.  A bone fracture can be the result of high 
force impact or stress, or trivial injury as a result of certain medical conditions that 
weaken the bones, such as osteoporosis, bone cancer, or osteogenesis imperfecta, where 
the fracture is then properly termed a pathologic fracture. 
 
Frontal:  (or coronal), is any vertical plane that divides the body into ventral and dorsal 
(belly and back) sections. 
 
Gangrene:  is a serious and potentially life-threatening condition that arises when a 
considerable mass of body tissue dies (necrosis).  This may occur after an injury or 
infection, or in people suffering from any chronic health problem affecting blood 
circulation.  The prime cause of gangrene is reduced blood supply to the affected tissues, 
which results in cell death. 
 
Genioplasty:  (mentoplasty) is a type of cosmetic surgery that is used to improve the 
appearance of a person's chin.  This can take the form of chin height reduction or chin 
rounding by osteotomy, or chin augmentation using implants. 
 
Goniometer:  is an instrument that either measures an angle or allows an object to be 
rotated to a precise angular position.  The term goniometry is derived from two Greek 
words, gōnia, meaning angle, and metron, meaning measure. 
 
Graft:  to transplant or implant (living tissue, for example) surgically into a bodily part to 
replace a damaged part or compensate for a defect. 
 
Granulation, tissue:  is the perfused, fibrous connective tissue that replaces a fibrin 
clot in healing wounds.  Granulation tissue typically grows from the base of a wound and 
is able to fill wounds of almost any size it heals. 
 
Haemorrhage:  profuse bleeding from ruptured blood vessels. 
 
Haversian canal:  are a series of tubes around narrow channels formed by lamellae.  
This is the region of bone called compact bone.  Osteons are arranged in parallel to the 
long axis of the bone.  The Haversian canals surround blood vessels and nerve cells 
throughout the bone and communicate with osteocytes in lacunae (spaces within the 
dense bone matrix that contain the living bone cells) through canaliculi.  This unique 
arrangement is conducive to mineral salt deposits and storage which gives bone tissue its 
strength. 
 
Hyperextention:  Excessive extension of a joint. 
 
Hydroxyapatite:  is a natural calcium that contains minerals which are present in the 
structure or bones and teeth. 
 
Idiopathic:  is an adjective used primarily in medicine meaning arising spontaneously or 
from an obscure or unknown cause.  From Greek, it means approximately "a disease of 
its own kind". 
 
Image intensifier:  refers to a special component of the machine, which allows low 
intensity X-rays to be amplified, resulting in a smaller dose to the patient.  The overall 
system consists of an X-ray source, input window, input phosphor, photocathode, 
vacuum and electron optics, output phosphor and output window.  It allows for lower X-
ray doses to be used on patients by magnifying the intensity produced in the output 
image while enabling the viewer to easily see the structure of the object being imaged 
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Implant:  is a medical device manufactured to replace a missing biological structure, 
support a damaged biological structure, or enhance an existing biological structure.  
Medical implants are man-made devices, in contrast to a transplant, which is a 
transplanted biomedical tissue.  The surface of implants that contact the body might be 
made of a biomedical material such as titanium, silicone or apatite depending on what is 
the most functional.  In some cases implants contain electronics e.g. artificial pacemaker 
and cochlear implants 
 
Incision:  a cut into a body tissue or organ, especially one made during surgery. 
 
Inert:  In chemistry, the term inert is used to describe something that is not chemically 
reactive. 
 
Inferior:  Term that refers to the nearest structure to the feet or that is located below 
another structure in the body. 
 
Injury:  is damage to a biological organism. 
 
Interforaminal:  Between the foramina of the chin. 
 
Internal:  Located or occuring in the interior. 
 
Irrigation:  in medicine, the practice of washing out or flushing a wound or body 
opening with a stream of water or another liquid. 
 
Ischemia:  is a restriction in blood supply, generally due to factors in the blood vessels, 
with resultant damage or disfunction of tissue.  It also means local anemia in a given 
part of a body sometimes resulting from congestion (such as vasoconstriction, 
thrombosis or embolism). 
 
Isthmus:  a narrow connection between two larger bodies or parts. 
 
Kirschner wire or pins:  are sterilized, sharpened, smooth stainless steel pins.  
Introduced in 1909 by Martin Kirschner, the wires are now widely used in orthopaedics 
and other types of medical and veterinary surgery. They come in different sizes and are 
used to hold bone fragments together (pin fixation) or to provide an anchor for skeletal 
traction. The pins are often driven into the bone through the skin (percutaneous pin 
fixation) using a power or hand drill. They also form part of the Ilizarov apparatus. 
 
Labial:  pertaining to the lip. 
 
Laceration:  cut. 
 
Lateral:  in anatomy, the side of the body or a body part that is farther from the middle 
or center of the body.  Typically, lateral refers to the outer side of the body part, but it is 
also used to refer to the side of a body part. 
 
Ligaments:  it refers to fibrous tissue that connects bones to other bones. 
 
Lingual:  relating to, or resembling the tongue.  Lying near or next to the tongue (a 
lingual blood vessel).  Relating to or being the surface of a tooth next to the tongue. 
 
Longitudinal:  the word come from the Latin longitudo meaning length.  Hence, 
longitudinal means along the length, running lengthwise, or (by extension) over the 
course of time. 
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Luxation:  occurs when bones in a joint become displaced or misaligned.  It is often 
caused by a sudden impact to the joint.  The ligaments always become damaged as a 
result of a dislocation.  A subluxation is a partial dislocation. 
 
Malignant:  is the tendency of a medical condition, especially tumors, to become 
progressively worse and to potentially result in death. 
 
Mal-union:  imperfect union of previously fragmented bone or other tissue.  Causes of 
bone malunion include osteomyelitis and improper immobilization of a fracture. 
 
Medial plane:  pertaining to the middle; in or toward the middle; nearer the middle of 
the body.  Medial is as opposed to lateral.  For example, the medial side of the knee is 
the side closest to the other knee whereas the lateral side of the knee is the outside of 
the knee 
 
Medullary cavity:  is the central cavity of bone shafts where red bone marrow and/or 
yellow bone marrow (adipose tissue) is stored (which is why medullary cavity is also 
known as marrow cavity).  Located in the main shaft (cortical bone) of a long bone 
(diaphysis) (consisting mostly of compact bone), the medullary cavity has walls 
composed of spongy bone (cancellous bone) and is lined with a thin, vascular membrane 
(endosteum).  However, the medullary cavity is the area inside any bone (long, flat, etc.) 
that holds the bone marrow.  The clavicle is the only long bone that does not contain a 
medullary cavity.  This area is involved in the formation of red blood cells and white 
blood cells 
 
Mesial:  situated in or near or directed toward the median plane of the body (the heart 
is mesial to the lungs). 
 
Metaphysis:  the transitional zone at which the diaphysis and epiphysis of a bone come 
together. 
 
Mucous membrane:  (or mucosae; singular mucosa) are linings of mostly endodermal 
origin, covered in epithelium, which are involved in absorption and secretion.  They line 
cavities that are exposed to the external environment and internal organs.  They are at 
several places contiguous with skin: at the nostrils, the mouth, the lips, the eyelids, the 
ears, the genital area, and the anus.  The sticky, thick fluid secreted by the mucous 
membranes and glands is termed mucus.  The term mucous membrane refers to where 
they are found in the body and not every mucous membrane secretes mucus. 
 
Musculoskeletal system:  (also known as the locomotor system) is an organ system 
that gives animals (including humans) the ability to move using the muscular and 
skeletal systems.  The musculoskeletal system provides form, support, stability, and 
movement to the body. 
 
Necrosis:  is the premature death of cells and living tissue.  Necrosis is caused by 
factors external to the cell or tissue, such as infection, toxins, or trauma.  This is in 
contrast to apoptosis, which is a naturally occurring cause of cellular death.  While 
apoptosis often provides beneficial effects to the organism, necrosis is almost always 
detrimental and can be fatal. 
 
Neoplasm:  is an abnormal mass of tissue as a result of neoplasia.  Neoplasia ("new 
growth" in Greek) is the abnormal proliferation of cells.  The growth of neoplastic cells 
exceeds and is not coordinated with that of the normal tissues around it.  The growth 
persists in the same excessive manner even after cessation of the stimuli.  It usually 
causes a lump or tumor.  Neoplasms may be benign, pre-malignant (carcinoma in situ) 
or malignant (cancer). 
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Neuralgia:  is pain in one or more nerves that occurs without stimulation of pain 
receptor (nociceptor) cells.  Neuralgia pain is produced by a change in neurological 
structure or function rather than by the excitation of pain receptors that causes 
nociceptive pain. 
 
Neurectomy:  is the surgical removal of a nerve or a section of a nerve.  This procedure 
may be performed, for example, in cases of chronic pain where other treatments have 
failed. 
 
Non-union:  is permanent failure of healing following a broken bone.  It is a serious 
complication of a fracture and may occur when the fracture moves too much, has a poor 
blood supply or gets infected. 
 
Occlusion:  in a dental context, means simply the contact between teeth.  More 
technically, it is the relationship between the maxillary (upper) and mandibular (lower) 
teeth when they approach each other, as occurs during chewing or at rest. 
 
Opacity:  is the measure of impenetrability to electromagnetic or other kinds of 
radiation, especially visible light. 
 
Open reduction internal fixation (ORIF):  involves the implementation of implants to 
guide the healing process of a bone, as well as the open reduction, or setting, of the 
bone itself.  Open reduction refers to open surgery to set bones, as is necessary for some 
fractures.  Internal fixation refers to fixation of screws and/or plates to enable or 
facilitate healing. 
 
Orthodontics:  (from Greek orthos "straight or proper"; and odous "tooth") is the first 
specialty of dentistry that is concerned with the study and treatment of malocclusions 
(improper bites), which may be a result of tooth irregularity, disproportionate jaw 
relationships, or both. 
 
Orthognatic surgery:  is surgery to correct conditions of the jaw and face related to 
structure, growth, sleep apnea, TMJ disorders, malocclusion problems owing to skeletal 
disharmonies, or other orthodontic problems that cannot be easily treated with braces. 
 
Ossification:  is the process of laying down new bone material by cells called 
osteoblasts. It is synonymous with bone tissue formation. 
 
Osteoblast:  are mononucleate cells that are responsible for bone formation. 
 
Osteoclast:  is a type of bone cell that removes bone tissue by removing its mineralized 
matrix and breaking up the organic bone. 
 
Osteocyte:  is a type of bone cell that removes bone tissue by removing its mineralized 
matrix and breaking up the organic bone. 
 
Osteoid:  is the unmineralized, organic portion of the bone matrix that forms prior to the 
maturation of bone tissue. 
 
Osteosynthesis:  is the reduction and fixation of a bone fracture with implantable 
devices that are usually made of metal.  It is a surgical procedure with an open or 
percutaneous approach to the fractured bone.  Osteosynthesis aims to bring the 
fractured bone ends together and immobilize the fracture site while healing takes place. 
 
Osteotomy:  is a surgical operation whereby a bone is cut to shorten, lengthen, or 
change its alignment. 
 
Palatal:  of, relating to, forming, or affecting the palate. 
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Palmar:  Pertaining to the palm (the grasping side) of the hand.  The ancient Romans 
used the word "palma" for the outstretched palm of the hand.  By comparison, the term 
"volar" applies to both the palm and sole. 
 
Paresthesia:  is a sensation of tingling, pricking, or numbness of a person's skin with no 
apparent long-term physical effect.  It is more generally known as the feeling of "pins 
and needles" or of a limb "falling asleep". 
 
Pathology:  is the study and diagnosis of disease.   
 
Periosteum:  is a membrane that lines the outer surface of all bones, except at the 
joints of long bones.   
 
Plasma:  the liquid part of the blood and lymphatic fluid, which makes up about half of 
its volume.  Plasma is devoid of cells and, unlike serum, has not clotted.  Blood plasma 
contains antibodies and other proteins.  It is taken from donors and made into 
medications for a variety of blood-related conditions.  Some blood plasma is also used in 
non-medical products. 
 
Posterior:  directed toward or situated at the back; opposite of anterior.  Called also 
dorsal. 
 
Prognathism:  is a term used to describe the positional relationship of the mandible 
and/or maxilla to the skeletal base where either of the jaws protrudes beyond a 
predetermined imaginary line in the coronal plane of the skull.  In general dentistry, oral 
and maxillofacial surgery and orthodontics this is assessed clinically or radiographically 
(cephalometrics).  The word prognathism derives from Greek pro (forward) and gnathos 
(jaw).  One or more types of prognathism may result in the common condition of 
malocclusion (including overbite), where an individual's top teeth do not align with the 
lower teeth. 
 
Prognosis:  The patient's chance of recovery.  The prognosis predicts the outcome of a 
disease and therefore the future for the patient. 
 
Pronation:  the act of assuming the prone position, or the state of being prone.  Applied 
to the hand, the act of turning the palm backward (posteriorly) or downward, performed 
by medial rotation of the forearm. 
 
Prosthesis:  is an artificial device extension that replaces a missing body part. 
 
Pseudarthrosis:  is the movement of a bone at the location of a fracture resulting from 
inadequate healing of the fracture.  Pseudarthrosis can also result from a developmental 
failure. 
 
Radiolucent:  anything that permits the penetration and passage of X-rays or other 
forms of radiation. 
 
Radiopaque:  anything that does not let X-rays or other types of radiation penetrate.   
Radiopaque objects block radiation.  They are opaque to radiation. 
 
Reduction:  is a medical procedure to restore a fracture or dislocation to the correct 
alignment.  When a bone fractures, the fragments lose their alignment in the form of 
displacement or angulation.  For the fractured bone to heal without any deformity the 
bony fragments must be re-aligned to their normal anatomical position.  Orthopedic 
surgeons attempt to recreate the normal anatomy of the fractured bone by reduction. 
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Retrognathism:  is a type of malocclusion which refers to an abnormal posterior 
positioning of the maxilla or mandible, particularly the mandible, relative to the facial 
skeleton and soft tissues.  A retrognathic mandible is commonly, though incorrectly, 
referred to as an overbite. 
 
Rupture:  a breaking apart of an organ or tissue. 
 
Sagittal:  is a vertical plane which passes from front to rear dividing the body into right 
and left sections. 
 
Screw, cortical:  threaded the full length of the screw; fine thread to hold in dense 
bone. 
 
Screw, lag:  the lag screw produces interfragmentary compression compressing the 
bone under the head of the screw against the fragment in which it is screwed into. 
 
Sepsis:  (from Greek:  the state of putrefaction or decay) is a potentially deadly medical 
condition that is characterized by a whole-body inflammatory state (called a systemic 
inflammatory response syndrome or SIRS) and the presence of a known or suspected 
infection.  The body may develop this inflammatory response by the immune system to 
microbes in the blood, urine, lungs, skin, or other tissues.  A lay term for sepsis is blood 
poisoning, more aptly applied to septicemia.  Severe sepsis is the systemic inflammatory 
response, plus infection, plus the presence of organ dysfunction. 
 
Sequela:  (plural sequelae) is a pathological condition resulting from a disease, injury, 
or other trauma. 
 
Spasm:  in medicine a spasm is a sudden, involuntary contraction of a muscle, a group 
of muscles, or a hollow organ, or a similarly sudden contraction of an orifice.  It is 
sometimes accompanied by a sudden burst of pain, but is usually harmless and ceases 
after a few minutes. 
 
Sterile:  free from living germs or microorganisms; aseptic: sterile surgical instruments. 
 
Sterilization:  is a term referring to any process that eliminates (removes) or kills all  
forms of life, including transmissible agents (such as fungi, bacteria, viruses, spore 
forms, etc.) present on a surface, contained in a fluid, in medication, or in a compound 
such as biological culture media.  Sterilization can be achieved by applying the proper 
combinations of heat, chemicals, irradiation, high pressure, and filtration. 
 
Stress:  In continuum mechanics, stress is a measure of the internal forces acting within 
a deformable body.  Quantitatively, it is a measure of the average force per unit area of a 
surface within the body on which internal forces act 
 
Subchondral bone:  provides support for the cartilage of the articular surface. 
 
Subluxation:  implies the presence of an incomplete or partial dislocation of a joint or 
organ. 
 
Submental:  below the chin. 
 
Superior:  higher in place or position; situated above another.  Toward the head. 
 
Supination:  turning the palm upward. 
 
Surgery:  is an ancient medical specialty that uses operative manual and instrumental 
techniques on a patient to investigate and/or treat a pathological condition such as 
disease or injury, to help improve bodily function or appearance, and sometimes for 
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religious reasons.  An act of performing surgery may be called a surgical procedure, 
operation, or simply surgery. 
 
Synostosis:  is the abnormal fusion of neighbor bones.   
 
Tendon:  is a tough band of fibrous connective tissue that usually connects muscle to 
bone and is capable of withstanding tension.  Tendons are similar to ligaments and 
fasciae as they are all made of collagen except that ligaments join one bone to another 
bone, and fasciae connect muscles to other muscles. 
 
Thrombogenic:  pertaining to a thrombus or a factor that causes a thrombus. 
 
Thrombus:  blood clot. 
 
Tissue, bone:  is a specialized form of connective tissue and is the main element of the 
skeletal tissues.  It is composed of cells and an extracellular matrix in which fibers are 
embedded.  Bone tissue is unlike other connective tissues in that the extracellular matrix 
becomes calcified. 
 
Tissue:  is a cellular organizational level intermediate between cells and a complete 
organism.  A tissue is an ensemble of cells, not necessarily identical, but from the same 
origin, that together carry out a specific function.  Organs are then formed by the 
functional grouping together of multiple tissues. 
 
TMJ:  (Temporomandibular joint) is the joint of the jaw and is frequently referred to as 
TMJ.  There are two TMJs, one on either side, working in unison.  The name is derived 
from the two bones which form the joint: the upper temporal bone which is part of the 
cranium (skull), and the lower jaw bone called the mandible. 
 
Tomography:  is imaging by sections or sectioning, through the use of any kind of 
penetrating wave.  A device used in tomography is called a tomograph, while the image 
produced is a tomogram 
 
Torsion:  the stress or deformation caused when one end of an object is twisted in one 
direction and the other end is held motionless or twisted in the opposite direction. 
 
Trabecula:  is a small, often microscopic, tissue element in the form of a small beam, 
strut or rod, generally having a mechanical function, and usually composed of dense 
collagenous tissue. 
 
Transbuccal:  through the cheek. 
 
Translucid:  letting light pass but diffusing it so that objects on the other side cannot be 
clearly distinguished; partially transparent, as frosted glass. 
 
Trauma:  any injury, whether physically or emotionally inflicted.  "Trauma" has both a 
medical and a psychiatric definition.  Medically, "trauma" refers to a serious or critical 
bodily injury, wound, or shock.  This definition is often associated with trauma medicine 
practiced in emergency rooms and represents a popular view of the term.  In psychiatry, 
"trauma" has assumed a different meaning and refers to an experience that is 
emotionally painful, distressful, or shocking, which often results in lasting mental and 
physical effects. 
 
Trismus:  is the inability to normally open the mouth due to one of many causes. 
 
Trocar:  is a medical instrument with a sharply pointed end.  
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Ventral:  pertaining to the front or anterior of any structure.  The ventral surfaces of the 
body include the chest, abdomen, shins, palms, and soles.  Ventral is as opposed to 
dorsal. 
 
Vestibule:  is the anteriormost portion of the oral cavity.  It is the space between the 
cheek/lips and the teeth. 
 
Volar:  pertaining to both the palm and sole. 
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CONCLUSION 
 
In comparison to other areas of the skeletal system, most of the facial bones are very 
thin, creating special fixation needs not normally present in orthopaedics.  At the same 
time, the musculature of the face is quite powerful, and the nerve and blood supply is 
plentiful.  The face is, of course, not only the focus of expression but also the site of 
unique functions – sight, taste, smell, breathing, eating and speech. 
 
 
Facial injuries and facial surgery involve many factors, from psychological and 
psychosocial to basic life-sustaining capabilities.  All play a part in making this field of 
medicine both very demanding and very rewarding and dictate the approach, and 
influence many of the decisions, the surgeon must make in treating these patients. 
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