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Figure 28-3 Frontal aspect of face. A, Five-week-old embryo. B, Six-week-old embryo. Nasal swellings are gradually separated from maxillary swelling 
by deep furrows. At no time during normal development does this tissue break down. C, Seven-week-old embryo. D, Ten-week-old embryo. Maxillary 
swellings gradually merge with nasal folds, and furrows are filled with mesenchyme. (Redrawn from Langman J: Medical embryology. ed 3, Baltimore, 
MD, 1975, Williams & Wilkins.) 

consult with the family of children born with syndromes to identify 

the specific syndrome and to provide information to the parents 
about the likelihood of another child being affected. 

For nonsyndromic clehs, it was initially thought that heredity 
played a significant role in the causation. However, studies have been 
able to implicate genetics in only 20% to 30% of patients with cleft 
lip or palate. Even in those individuals whose genetic backgrounds 
may verify familial tendencies for facial clefting, the mode of inheri

tance is not completely understood. The cause is not a simple case 

of mendel ian dominant or recessive inheritance but is multigenetic. 

The majority of nonsyndromic clefts appear to be caused by an inter

action between the individual's genes (i.e., genetic predisposition) 
and certain factors in the environment that may or may not be spe
cifically identified. 

Environmental factors seem to play a contributory role at the 
critical time of embryologic development when the lip and palatal 
halves are fusing. A host of environmental factors have been shown 
in experimental animals to result in clehing. Nutritional deficiencies, 
radiation, several drugs, hypoxia, viruses, and vitamin excesses or 
deficiencies can produce clehing in certain situations. 

The risk for having another child with a cleh is based on a number 

of factors that are ohen unique in a particular family. These factors 
include the number of family members with clefts, how closely they 

are related, the race and sex of the affected individuals, and the type 
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of cleh each person has. After a syndrome or complex disorder is 
excluded, recurrence risk counseling for a cleh can be offered to 

families. No genetic test can determine a person's individual chance 
of having a child with a cleft. 

Eve1y parent has approximately a 1 in 700 risk of having a child 
with a cleh. Once parents have a child with a cleh, the risk that the 
next child (and each succeeding child) will be affected is 2% to 5% 
(i.e., 2 to 5 chances in 100)_� If more than one person in the immedi

ate family has a cleh, the risk rises to 10% to 12% (i.e., roughly I 
chance in 10) .  A parent who has a cleh has a 2% to 5% chance that 

his or her child will have a cleft. If the parent with a cleft also has a 
close relative with a deh, the risk increases to 10% to 12% for their 
child being born with a cleh. The unaffected siblings of a child with 
a cleft have an increased risk of having a child with a cleh (I% or 1 
in 100, compared with I in 700 when no history of cleft exists). If a 
syndrome is involved, the risk for recurrence within a family can be 
as high as 50%.1 Genetic counselors may be consulted for parents of 
children with clefts or for person with clehs who would like to 
obtain more information on the relative risks for their offspring. 

In summary, orofacial clefts are produced by incompletely under

stood mechanisms, genetic and environmental. With lack of com

plete knowledge of the causes, effective preventive measures, other 

than good prenatal practices (e.g., avoiding medications that are not 
absolutely necessary), are not available to prevent this deformity. 

www.ShayanNemoodar.com



Management of Patients with Orofacial Clefts q,@j.)@i I 28 I 

Nasal 
septum 

Tongue 

A 

c 

Nasal 
septum 

Oral 
cavity--"----

Nasal 
conchae��-;----.:=... 

Tongue 

E 

Nasal 
chamber 

Palatine shelf 

Nasal 
chamber 

Palatine shelf 

Nasal 
chamber 

Primary 
palate 

Nasal 
septum 

B 

Eye 

Primary 
palate 

D 

Incisive 
foramen 

Fused --------�----��------
palatal 

shelves 

F 

� Uvula 

Figure 28-4 A, Frontal section through head of 6 X-week-old embryo. Palatine shelves are located in vertical position on each side of tongue. 
B, Ventral view of same. Note the clefts between the primary triangular palate and the palatine shelves, which are still in the vertical position. 
C, Frontal section through head of 7 X-week-old embryo. The tongue has moved downward, and the palatine shelves have reached horizontal 
position. D, Ventral view of the same. Shelves are in the horizontal position. E, Frontal section through head of 1 0-week-old embryo. Two palatine 
shelves have fused with each other and with nasal septum. F, Ventral view of the same. (Redrawn from Langman J: Medical embryology, ed 3, 
Baltimore, MD, 1975, Williams & Wilkins.) 
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Figure 28-5 Occlusal radiographs from individuals with various types of cleft deformities. A, Bilateral complete cleft of alveolus and palate. Note the 
absence of the permanent lateral incisors. B, Bilateral complete cleft of alveolus and palate. Note the absence of the permanent lateral incisor on the 
patient's left side. C, Unilateral complete cleft of alveolus and palate. Note supernumerary teeth within the clefted area. 

PROBLEMS OF INDIVIDUALS WITH CLEFTS 

Dental Problems 

A cleft of the alveolus can often affect the development of the primary 
and permanent teeth and the jaw itself4 The most common problems 
may be related to congenital absence of teeth and, ironically, super
numerary teeth (Figure 28-5). The cleft usually extends between the 
lateral incisor and the canine area. These teeth may be absent because 
of their proximity to the cleft; when present. they may be severely 
displaced so that eruption into the cleft margin is common. These 
teeth may also be morphologically deformed or hypomineralized. 
Supernumerary teeth occur frequently, especially around the cleft 
margins. These teeth usually must be removed at some point during 
the child's development. However, these teeth may be retained if they 
can furnish any useful function in the patient's overall dental reha
bilitation. Frequently, supernumerary teeth of the permanent denti
tion are left until 2 to 3 months before alveolar cleft bone grafting 
because these teeth, although nonfunctional, maintain surrounding 
alveolar bone. If extracted earlier, this bone may resorb, making the 
alveolar cleft larger. 
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Malocclusion 

Individuals affected with cleft deformities, especially those of the 
palate, show skeletal discrepancies between the size, shape, and posi
tion of their jaws. Class II I malocclusion, seen in most cases, is caused 
by many factors. A common finding is mandibular prognathism, 
which is frequently relative and is caused more by the retrusion of 
the maxilla than by protrusion of the mandible (i.e., pseudo progna
thism; Figure 28-6). Missing or extra teeth may partially contribute 
to the malocclusion. However, retardation of maxillary growth is the 
factor most responsible for the malocclusion. Generally, the operative 
trauma of the cleft closure and the resultant fibrosis (i.e., scar con
tracture) severely limit the amount of maxillary growth and develop
ment that can take place. The maxilla may be deficient in all three 
planes of space, with retrusion, constriction, and vertical underdevel
opment common. Unilateral palatal clefts show collapse of the cleft 
side of the maxilla (i.e., the lesser segment) toward the center of the 
palate, which produces a narrow dental arch. Bilateral palatal clefts 
show collapse of all three segments or may have constriction of the 
posterior segments and protrusion of the anterior segment. 

Orthodontic treatment may be necessary throughout the indi
vidual's childhood and adolescent years. Space maintenance and 
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Figure 28-6 A, Facial profile of typical patient with a cleft. Note the pseudoprognathic appearance of the mandible. B, Occlusal relationship showing 
Angle's Class Ill relationship with anterior crossbite. C, Lateral cephalogram showing maxillary skeletal sagittal deficiency contributing to Class Ill 
occlusal relationship. 

control is instituted during childhood. Appliances to maintain or 

increase the width of the dental arch are frequently used. This treat

ment is usually begun with the eruption of the first maxillary perma
nent molars. 

Comprehensive orthodontic care is deferred until later, when 

most of the permanent teeth have erupted. Consideration for orthog

nathic surgical intervention for correction of skeletal discrepancies 

and occlusal disharmonies is frequently necessaty at this time. 

Nasal Deformity 

Deformity of normal nasal architecture is commonly seen in indi

viduals with cleft lips (see Figure 28-2). If the cleft extends into the 

floor of the nose, the alar cartilage on that side is flared, and the colu

mella of the nose is pulled toward the side without the cleft. A lack 

of underlying bony support to the base of the nose compounds the 
problem. 

Surgical correction of nasal deformities should usually be deferred 

until all clefts and associated problems have been corrected because 
correction of the alveolar cleft defect and the maxillary skeletal retru
sion alters the osseous foundation of the nose. Improved changes in 
the nasal form, therefore, result from these osseous procedures. Thus, 

nasal revision may be the last corrective surgical procedure under

gone by the individual affected by a cleft. 

Feeding 

Babies with cleft palates can swallow normally once the material 
being fed reaches the hypopharynx but have extreme difficulty pro
ducing the necessaty negative pressure in their mouth to allow 

sucking breast milk or bottle milk. When a nipple is placed in the 

baby's mouth, he or she starts to suck just like any other newborn 

because the sucking and swallowing reflexes are normal. However, 

the musculature is undeveloped or not properly oriented to allow the 

sucking to be effective. This problem is easily overcome through the 

use of specially designed nipples that are elongated and extend 

further into the baby's mouth. The opening should be enlarged 

because the suck will not be as effective as in a normal baby. Other 
satisfactory methods are the use of eyedroppers or large syringes 
with rubber extension tubes connected to them. The tube is placed 

in the baby's mouth, and a small amount of solution is injected. 
These methods of feeding, while adequate for sustenance, require 
more time and care. Because the child will swallow a considerable 

amount of air when these feeding methods are used, the child is not 
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usually fed in the recumbent position, and more frequent burping 

is necessa1y. 

Ear Problems 

Children with a cleft of the soft palate are predisposed to middle ear 
infections. The reason for this becomes clear on review of the anatomy 
of the soft palate musculature. The levator veli palatini and the tensor 
veli palatini, which are normally inserted into the same muscles on 
the opposite side, are left unattached when the soft palate is cleft. 
These muscles have their origins directly on or near the auditory tube. 
These muscles allow opening of the ostium of this tube into the 

nasopharynx. This action is demonstrated when middle ear pressures 
are equalized by swallowing during changes in atmospheric pressure, 
as when ascending or descending in an airplane. 

When this function is disrupted, the middle ear is essentially a 
closed space, without a drainage mechanism. Serous fluid may then 
accumulate and result in serous otitis media. Should bacteria find 
their way from the nasopharynx into the middle ear, an infection can 
develop (i.e., suppurative otitis media). To make matters worse, the 
auditory tube in infants is at an angle that does not promote depen
dent drainage. With age this angulation changes and allows more 
dependent drainage of the middle ear. 

Children with cleft palate frequently need to have their middle 
ear "vented." The otorhinolaryngologist, who creates a hole through 

the inferior aspect of the tympanic membrane and inserts a small 

plastic tube, performs this procedure, which drains the ear to the 

outside instead of the nasopha1ynx (myringotomy). 
Chronic serous otitis media is common among children with cleft 

palate, and multiple myringotomies are frequently necessary. Chronic 
serous otitis media presents a serious threat to hearing. 

Because of the chronic inflammation in the middle ear, hearing 
impairments are common in patients with cleft palate. The type of 
hearing loss experienced by the patient with cleft palate is conductive, 
that is, the neural pathway to the brain continues to function nor
mally. The defect in these instances is simply that sound cannot reach 
the auditory sensory organ as efficiently as it should because of the 

chronic inflammatory changes in the middle ear. However, if the 

problem is not corrected, permanent damage to the auditory sensory 

nerves (i.e., sensory neural loss) can also result. This type of damage 
is irreparable. The range of hearing impairment found in individuals 
with cleft palates is vast. The loss can be great enough so that normal
sounding speech is heard at less than one half of expected volume. 
In addition, certain sounds of speech (called phonemes), such as the 
"s," "sh," and "t" sounds, may be heard poorly. Audiograms are useful 
tools and are performed repeatedly on patients with cleft palates to 
monitor hearing ability and performance. 

Speech Difficulties 

Four speech problems are usually created by cleft lip and palate 
deformity. Retardation of consonant sounds (i.e., "p," "b," "t," "d," 
"k," and "g") is the most common finding. Because consonant 
sounds are necessary for the development of early vocabula1y, much 
language activity is omitted. As a result, good sound discrimination 
is lacking by the time the palate is closed. Hype rn asality is usual in 
the patient with a cleft of the soft palate and may remain after surgical 
correction. Dental malformation, malocclusion, and abnormal 
tongue placement may develop before the palate is closed and, thus, 
produce an articulation problem. Hearing problems contribute sig
nificantly to the many speech disorders common in patients with 
oral clefts . 

In the normal individual, speech is created by the following 
scheme. Air is allowed to escape from the lungs, pass through the 
vocal cords, and enter the oral cavity. The position of the tongue, lips, 
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Figure 28-7 Upward and backward movement of soft palate during 
normal speech. Soft palate contact with the posterior pharyngeal wall is 
shown. 

lower jaw, and soft palate working together in a highly coordinated 

fashion results in the sounds of speech being produced. If the vocal 

cords are set into vibration while the airstream is passing between 
them, then voice is superimposed on the speech sounds that result 
from the relationships of the oral structures. The soft palate is raised 
during speech production, preventing air from escaping through 
the nose. 

For clear speech, it is necessary for the individual to have complete 
control of the passage of air from the oropharynx to the nasopharynx. 
The hard palate provides the partition between the nasal and oral 
cavities. The soft palate functions as an important valve to control 
the distribution of escaping air between the oropharynx and naso

pharynx (Figure 28-7). This is called the velopharyngea/ mechanis111 
("velo" means soft palate). As the name implies, the two main com

ponents are (1) the soft palate and (2) the pha1yngeal walls. When 
passive, the soft palate hangs downward toward the tongue, but 
during speech the muscles of the soft palate elevate it and draw it 
toward the posterior pharyngeal wall, which happens to the normal 
individual's soft palate when he or she is asked to say "ah." In normal 
speech, this action takes place rapidly and with an unbelievable 
complexity so that the valving mechanism can allow large amounts 
of air to escape into the nasopharynx or can limit or eliminate 
the escape. 

In individuals whose soft palate is cleft, the velopharyngeal mech

anism cannot function because of the discontinuity of the muscula

ture from one side to the other. The soft palate, thus, cannot elevate 
to make contact with the pharyngeal wall. The result of this constant 
escape of air into the nasal cavity is hypernasal speech. 

Individuals with cleft palate have compensat01y velopharyngeal, 
tongue, and nasal mechanisms in an attempt to produce intelligible 
speech. The posterior and lateral pharyngeal walls obtain great 
mobility and attempt to narrow the passageway between the orophar
ynx and the nasopha1ynx during speech. A muscular bulge of the 
pharyngeal wall actually develops during attempts at closure of the 
passageway in some individuals with cleft palate and is known as 
Passavant's ridge or bar. Individuals with cleft palates develop com
pensatory tongue postures and positions during speech to help valve 

the air coming from the larynx into the pharyngeal areas. Similarly, 
the superficial muscles around the nose involved in facial expression 

are recruited to help limit the amount of air escaping from the nasal 
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cavity. In this instance, the valving is at the other end of the nasal 
cavity from the velopha1yngeal mechanism. However, in an uncor
rected cleft of the soft palate, it is literally impossible for compensa
tory mechanisms to produce a satisfactory velopharyngeal mechanism. 
Unfortunately, in surgically corrected soft palates, velopharyngeal 
competence is not always achieved with one operation, and second
ary procedures are frequently necessary. 

Speech pathologists are well versed in assisting children with cleft 
deformities to develop normal articulation skills. The earlier in life 
speech training is started in patients with cleft deformities, the better 
is the eventual outcome. The patient may need to undergo speech 
counseling for several years to produce acceptable speech. 

When hearing problems are also present. the speech problems are 
compounded. Hearing loss at an early age is especially detrimental 
to the development of normal speech skills. The child who is unable 
to hear is unable to imitate normal speech. Thus, the parents must 
be cognizant of their child's development and ensure that regular 
visits to the pediatrician are undertaken. 

Associated Anomalies 

Although the child with an oral cleft is 20 times more likely to have 
another congenital anomaly than a normal child, no correlation is 
evident with specific anatomic zones of additional anomaly involve
ment.1 Of those children who have associated anomalies, 38% have 
isolated cleft palate, and 21% have cleft lip, with or without cleft 
palate. In the overall cleft-afflicted population, approximately 30% 
have other anomalies in addition to the facial cleft, ranging from 
clubfoot to neurologic disturbances. Of the overall cleft-afflicted 
population, 10% have congenital heart disease, and 10% have some 
degree of mental retardation. Thus, the child with a facial cleft may 
require additional care beyond the scope of the cleft team. 

TREATMENT OF CLEFT LIP AND PALATE 

The aim of treatment of cleft lip and palate is to correct the cleft and 
associated problems surgically and thus hide the anomaly so that 
patients can lead normal lives. This correction involves surgically 
producing a face that does not attract attention, a vocal apparatus 
that permits intelligible speech, and a dentition that allows optimal 
function and esthetics. Operations begin early in life and may con
tinue for several years. In view of the gross distortion of tissues sur
rounding the cleft, it is amazing that success is ever achieved. However, 
with modern anesthetic techniques, excellent pediatric care centers, 
and surgeons who have had a wealth of experience because of the 
frequency of the cleft deformity, acceptable results are becoming 
commonplace. 

Timing of Surgical Repair 

The timing of the surgical repair has been and remains one of the 
most debated issues among surgeons, speech pathologists, audiolo
gists, and orthodontists. It is tempting to attempt to correct all of the 
defects as soon as the baby is able to withstand the surgical proce
dure. The parents of a child born with a facial cleft would certainly 
desire this mode of treatment. eliminating all of the baby's clefts as 
early in life as possible. Indeed, the cleft lip is usually corrected as 
early as possible. Most surgeons adhere to the proven "rule of 10" 
as determining when an otherwise healthy baby is fit for surgery (i.e., 
age 10 weeks, 10 lb body weight, and at least 10 g/dL hemoglobin in 
blood). However, because surgical correction of the deft is an elective 
procedure, if any other medical condition jeopardizes the health of 
the baby, the cleft surgery is postponed until medical risks are 
minimal. 

Unfortunately, each possible advantage for closing a palatal cleft 
early in life has several possible disadvantages for the individual later 
in life. The six advantages for early closure of palatal defects are ( l) 

better palatal and pharyngeal muscle development once repaired, (2) 
ease of feeding, (3) better development of phonation skills, ( 4) better 
audit01y tube function, (5) better hygiene when the oral and nasal 
partition is competent, and (6) improved psychological state for 
parents and baby. Closing palatal clefts early in life also has several 
disadvantages, the two most important being ( 1) more difficulty with 
surgical correction in younger children with small structures, and (2) 
scar formation resulting from the surgery, which causes maxillary 
growth restriction. 

Although different cleft teams time the surgical repair differently, 
a widely accepted principle is compromise. The lip is corrected as 
early as is medically possible. The soft palatal cleft is closed between 
8 and 18 months of age, depending on a host of factors. Closure of 
the lip as early as possible is advantageous because it performs a 
favorable "molding" action on the distorted alveolus. Lip closure also 
assists the child in feeding and is of psychological benefit. The palatal 
cleft is closed next to produce a functional velopharyngeal mecha
nism when or before speech skills are developing. The hard palatal 
cleft occasionally is not repaired at the time of soft palate repair, 
especially if the cleft is wide. In such cases, the hard palate cleft is left 
open as long as possible so that maxillary growth proceeds as unim
peded as possible. Closure of the hard palatal cleft can be postponed 
at least until all of the deciduous dentition has erupted. This post
ponement facilitates the use of orthodontic appliances and allows 
more maxillary growth to occur before scarring from the surgery is 
induced. Because a significant portion of maxillary growth has 
already occurred by ages 4 to 5 years, closure of the hard palate at 
this time is usually performed before the child's enrollment in sd1ool. 
Removable palatal obturators can be fitted and worn in the meantime 
to partition the oral and nasal cavities. 

The largest problem in evaluation of treatment regimens is the 
fact that the final results of surgical repair of clefts can only be judged 
conclusively when the individual's growth is complete. A surgical 
method used today cannot be put to careful scrutiny for 10 to 20 
years, which, unfortunately, may allow many individuals with cleft 
deformities to be treated with procedures that may later be discarded, 
when follow-up examinations and swdies show unsatisfactory or 
poor effects. 

Cheilorrhaphy 

Cheilorrhaphy is the surgical correction of the cleft lip deformity; this 
term is derived from cheilo, meaning "lip," and rhaphy, meaning 
"junction by a seam or suture." Cheilorrhaphy is usually the earliest 
operative procedure used to correct cleft deformities and is under
taken as soon as medically possible. 

The cleft of the upper lip disrupts the important circumoral orbi
cularis oris musculalllre. The lack of continuity of this muscle allows 
the developing parts of the maxilla to grow in an uncoordinated 
manner so that the cleft in the alveolus is accentuated. At birth, the 
alveolar process on the unaffected side may appear to protrude from 
the mouth. The lack of sphincteric muscle conu-ol from the orbicu
laris oris causes a bilateral cleft lip to exhibit a premaxilla that 
protrudes from the base of the nose and produces an unsightly 
appearance. Thus, restoration of this muscular sphincter with lip 
repair has a favorable effect on the developing alveolar segments. 

Objectives. The objectives of cheilorrhaphy are twofold: 
( 1) functional and (2) esthetic. The cheilorrhaphy should restore the 
functional arrangement of the orbicularis oris musculature to 
re-establish the normal function of the upper lip. If muscle continuity 
is not restored across the area of the cleft, an esthetically unpleasing 
depression will result when the lip is brought into function. The 

593 
www.ShayanNemoodar.com



I VII I Dentofacial Deformities 

second objective of cheilorrhaphy is to produce a lip that displays 

normal anatomic structures, such as a vermilion tubercle, Cupid's 

bow, and philtrum. The lip must be symmetrical, well contoured, 
soft, and supple, and the scars must be inconspicuous. Another 

esthetic necessity is to correct (at least partially) the nasal deformity 
resulting from the cleft lip. 

Despite the skill of the surgeon, these ideal objectives are rarely 
achieved. Hindrances are the poor quality of tissues in the cleft 
margins and the distortion of structures before surgical intervention. 

Several surgical techniques reproduce normal appearance immedi
ately but do not maintain this appearance with growth. However, 

with careful selection of surgical technique, satisfactOJy results are 

obtainable. 

Surgical techniques. Each cleft is unique, and so must be the 

surgical procedure. Countless techniques can be used for cheilorrha
phy, each designed to elongate the cleft margins to facilitate closure 

(Figures 28-8 and 28-9). In unilateral cases, the unaffected side serves 

as a guide for lip length and symmetry. A key point in design is to 
break up the lines of the scar so that with fibrosis and contracture, 
deformity of the lip is minimized. In lips closed in a linear fashion, 
scar contracture causes a characteristic notching of the upper lip. 

Attention to reorienting and reuniting the musculature of the lip is 

of paramount importance if normal function is to be established. 
Cheilorrhaphy procedures serve to restore symmetry not only to 

the lip but also to the nasal tip. With the cleft extending through the 

floor of the nose, the continuity of the nasal apparatus is disrupted. 

Without the bony foundation for the alar cartilage, a collapse of the 

lateral aspect of the nose occurs. When the lip is closed, it is necessary 
to advance this laterally displaced tissue toward the midline. Thus, 
cheilorrhaphy is the first and one of the most important steps in 
correcting the nasal deformity so common in patients with clefts. 

Palatorrhaphy 

Palatorrhaphy is usually performed in one operation and occasion
ally in two. In two operations, the soft palate closure (i.e., staphylor

rhaphy) is usually performed first and the hard palate closure (i.e., 

uranorrhaphy) is performed second. 

Objectives. The primary purpose of the cleft palate repair is to 

create a mechanism capable of speech and deglutition without 

significantly interfering with subsequent maxillary growth. Thus, 
creation of a competent velopharyngeal mechanism and partitioning 

of the nasal and oral cavities are prerequisites to achieving these 
goals. The aim is to obtain a long and mobile soft palate capable of 
producing normal speech. Extensive stripping of soft tissues from 
bone creates more scar formation, which adversely affects maxillary 
growth. The precarious nature of the problem indicates the complex
ity of the surgical procedures designed and the ages at whid1 they are 

instituted. 

Surgical techniques. Operative procedures for palatorrhaphy 
are as varied as techniques for cleft lip repair. Each cleft of the palate 

is unique. Repairs vary in width, completeness, amount of hard and 

soft tissues available, and palatal length. Thus, the surgical techniques 

used to close cleft palate deformities are extremely varied, not just 

from one surgeon to another but from one patient to the next. 
Hard palate closure. The hard palate is closed with soft tissue 

only. Usually, no effort is made to create an osseous partition between 
the nasal and oral cavities. The soft tissues extending around the cleft 
margin vary in quality. Some tissues are atrophic and not particularly 
useful. Other tissues appear healthy and readily lend themselves to 
dissection and suture integrity. In the most basic sense, soft tissues 
are incised along the cleft margin and are dissected from the palatal 

shelves until approximation over the cleft defect is possible. This 
procedure frequently necessitates the use of lateral relaxing incisions 
close to the dentition (Figure 28-10). Soft tissues are then sutured in 
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Figure 28-8 Several cheilorrhaphy techn i ques. A and B, Le Mesurier 
technique for incomplete unilateral cleft. C and D, Tennison operation. 
E and F, Wynn operation. G and H, Millard operation (i.e, rotation 
advancement technique). 
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Figure 28-9 The Millard cheilorrhaphy technique. A, Incisions outlined. B, Flaps rotated. C, Closure. D, Result seen a few years later. 

Figure 28-10 Von Langenbeck operation for closure of hard palate using lateral releasing incisions. This technique is one-layer closure. Nasal 
(i.e., super ior) aspect of palatal flaps will epithelialize, as will denuded areas of palatal bone. 
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a watertight manner over the cleft defect and are allowed to heal. The 

areas of bone exposed by lateral relaxing incisions are allowed to heal 

by secondary intention. The superior aspect of the palatal flaps also 

re-epithelializes with respiratory epithelium because this surface is 
now the lining of the nasal floor. When possible, it is advisable to 

obtain a two-layer closure of the hard palatal cleft (Figure 28-11 ), 
which necessitates that the nasal mucosa from the floor, lateral wall, 
and septal areas of the nose be mobi I ized and sutured together before 
the oral closure. 

When the vomer is long and attached to the palatal shelf opposite 

the cleft, a mucosal flap can be raised from it and sutured to the 

palatal tissues on the cleft side (Figure 28-1 2). This procedure (i.e., 

vomer flap technique) requires little stripping of palatal mucoperios

teum and produces minimal scar contraction. The denuded areas of 

vomer and the opposite sides of the flap where no epithelium is 
present will re-epithelialize. The vomer flap technique is useful in 

clefts that are not wide and where the vomer is readily available for 

use. The technique is a one-layer closure. 

Soft palate closure. The closure of the soft palate is technically 

the most difficult of the operations yet discussed. Access is the largest 
problem because the soft palate is toward the back of the oral cavity. 

The combination of difficulty with light, retraction, and the fact 

that the clinician can work only from the oral side and yet must 

correct the oral and nasal sides of the soft palate leads to difficulties. 

In addition, the clinician may have to work with extremely thin, 

atrophic tissues and yet produce a closure that will hold together 

under function while healing is progressing. To help accomplish this 

goal, the sof1 palate is always closed in three layers and in the same 
order: (1 ) nasal mucosa, (2) muscle, and (3) oral mucosa (Figure 
28-1 3). The margins of the cleft are incised from the posterior end 
of the hard palate to at least the distal end of the uvula (some sur
geons carry the incision and closure down the palatopharyngeal fold 
to elongate the soft palate). The nasal mucosa is then dissected free 
from the underlying musculature and sutured to the nasal mucosa 

of the opposite side. The muscular layer requires special care. The 

musculature of the cleft soft palate is not inserted across to the oppo

site side but instead is inserted posteriorly and laterally along the 

margins of the hard palate. These muscular insertions must be 

released from their bony insertions and reapproximated to those of 

the other sides. Only then will the velopharyngeal mechanism have 

a chance to perform properly. If the quantity of muscular tissue is 
inadequate for approximation of the musculature in the midline, the 

pterygoid hamular processes can be infractured, thus releasing the 
tensor palatini muscles toward the midline. This maneuver is fre
quently necessary, especially in wide clefts. 

Occasionally, the soft palate is found to be short, and articulation 

with the pharyngeal wall is impossible. This situation is especially 

prevalent in incomplete palatal clefts-those of the soft palate only. 

In these cases, the palate can be closed in a manner that not only 

brings the two lateral halves together in the midline but also gains 

palatal length (Figure 28-14). The so-called W-Y push-bach procedure 

(Wardi/1) and U-shaped push-bach procedure (Dorrance and Brown) are 
commonly used. The mucoperiosteum of the hard palate is incised 

and elevated in a manner that allows the entire soft tissue elements 

of the hard and soft palate to extend posteriorly, thus gaining palatal 
length. 

Alveolar Cleft Grafts 

The alveolar cleft defect is usually not corrected in the original surgi

cal correction of the cleft lip or the cleft palate (Figure 28-15). As a 
result, the individual may have residual oronasal fistulae in this area, 

and the maxillary alveolus will not be continuous because of the cleft. 

Because of this, five problems commonly occur: ( 1) oral fluids escape 
into the nasal cavity; (2) nasal secretions drain into the oral cavity; 
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(3) teeth erupt into the alveolar cleft; (4) the alveolar segments col

lapse; and (5) if the cleft is large, speech is adversely affected. 
Alveolar cleft bone grafts provide several advantages. First, they 

unite the alveolar segments and help prevent collapse and constric

tion of the dental arch, which is especially important if the maxilla 
has been orthodontically expanded. Second, alveolar cleft bone grafts 
provide bone support for teeth adjacent to the cleft and for those that 

will erupt into the area of the cleft. Frequently, the bone support on 

the distal aspect of the central incisor is thin, and the height of the 
bone support varies. These teeth may show slight mobility because 

of this lack of bone support. Increasing the amount of alveolar bone 

for this tooth helps ensure its periodontal maintenance, especially if 

bone grafting occurs before the early stages of eruption of the tooth. 

The canine tends to erupt into the cleft site and, with healthy bone 

placed into the cleft, will maintain good periodontal support during 
eruption and thereafter. The third benefit of alveolar cleft grafts is 

closure of the oro nasal fistula, which will partition the oral and nasal 

cavities and prevent the escape of fluids between them. Augmentation 

of the alveolar ridge in the area of the cleft is a fourth advantage 
because it facilitates the use of dental prostheses by creating a more 

suitable supporting base. A fifth benefit is the creation of a solid 

foundation for the lip and alar base of the nose. It has become 

evident that the alveolar cleft-grafting procedure itself creates a favor

able change in the nasal structure because the tissues at the base of 

the nose become supported after alveolar cleft grafting, whereas they 
had no solid osseous foundation before the graft. Therefore, the 

alveolar graft should be performed before nasal revisions. 

Timing of graft procedure. The alveolar cleft graft is usually 
performed when the patient is between ages 6 and 10 years. By this 

time, a major portion of maxillary groWlh has occurred, and the 

alveolar cleft surgery should not adversely affect the future groWlh of 

the maxilla. It is important to have the graft in place before the erup
tion of the permanent canines into the cleft, thus ensuring their 
periodontal suppo rt. Ideally, the grafting procedure is performed 
when one half to two thirds of the unerupted canine root has formed. 

Some surgeons advocate that alveolar grafting be performed nearer 

to the time when the maxillary central incisors are erupting. 

Orthodontic expansion of the arcl1 before or after the procedure 

is equally effective; however, some surgeons prefer to expand before 

bone grafting to facilitate access into the cleft area at surgery. 

Surgical procedure. Intact mucoperiosteal flaps on each side 

must cover bone grafts placed into the alveolar cleft. This means that 
flaps of nasal mucosa, palatal mucosa, and labial mucosa must be 

developed and sutured in a tension-free, watertight manner to prevent 
infection of the graft. The soft tissue incisions for alveolar cleft grafts 

vary, but in each procedure, these conditions are met (Figure 28-16). 

The bone placed into the alveolar cleft is usually obtained from 

the patient's ilium or cranium; however, some surgeons are using 

allogeneic bone (i.e., homologous bone from another individual) 

and recently bone morphogenetic proteins ( BM P) have been used for 

this purpose. 5 - 8 The grafts are made into a particulate consistency and 
are packed into the defect once the nasal and palatal mucosa has 
been closed. The labial mucosa is then closed over the bone graft. In 

time, these grafts are replaced by new bone that is indistinguishable 

from the surrounding alveolar process (see Figure 28-15). Orthodon
tic movement of teeth into the graft sites is possible, and eruption 
of teeth into them usually proceeds unimpeded. Implants may also 
be placed. 

Correction of Maxillomandibular 

Disharmonies 

The individual with a cleft deformity usually exhibits maxillary 
retrusion and a transverse maxillary constriction resulting from the 
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Figure 28-11 Variation of von Langenbeck operation for concomitant hard and soft palate closure. The operation uses three-layer closure for the soft 
palate (i.e , nasal mucosa, muscle, oral mucosa) and two-layer closure for the hard palate (i.e., flaps from vomer and nasal floor to produce nasal 
closure and palatal flaps for oral closure). A, Removing mucosa from margin of cleft. B, Mucoperiosteal flaps on hard palate are developed; note 
lateral releasing incisions. C, Sutures placed into nasal mucosa after development of nasal flaps from vomer and nasal floor. Sutures are pl aced so that 
knots will be on nasal side. D, Nasal mucosa has been closed. E, Frontal section showing repair of nasal mucosa. F, Closure of oral mucoperiosteum. 
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Figure 28-12 Vomer flap technique for closure of hard palate cleft (bilateral in this case). A, Incisions through the nasal mucosa on underside of nasal 
septum (i.e., vomer) and mucosa of cleft margins . B, The mucosa of the nasal septum is dissected off the nasal septum and inserted under the palatal 
mucosa at the margins of the cleft. This is a one-layer closure only. The connective tissue undersurface of the nasal mucosa will epithelialize. This 
technique, because it does not require extensive elevation of palatal mucoperiosteum, produces less scarring with attendant growth restriction. 

cicatricial contraction of previous surgeries. In many instances, the 
associated malocclusion is beyond the scope of orthodontic treat

ment alone. In these cases, orthognathic surgery similar to the pro

cedures outlined in Chapter 26 is indicated to correct the underlying 

skeletal malrelationships. 

However, some differences exist in the technical aspects of maxil

lary surgery because of the other deformities and scarring that are 

present in the maxilla of individuals with clefts. In general, total 

maxillary osteotomies are necessary to advance and sometimes widen 
the maxilla. Closure of some of the space in the alveolar cleft area by 

bringing the alveolus of the cleft side anteriorly is also performed in 

several instances. These latter procedures necessitate the segmenta

tion of the maxilla, which, because of the nature of the cleft, usually 

already has occurred. The differences between patients with or 

without clefts, however, are the scar present across the palate and the 

decreased blood supply to the maxilla. Scarring from previous surger

ies makes widening of the maxilla difficult, and frequently excision 

of some of this tissue is necessary. The clinician should uy to be dili
gent and to maintain as much mucoperiosteum to the maxilla as 
possible because of the poor blood supply that the cleft maxilla 
receives. Care must also be taken not to create another oronasal 
fistula. 

If the alveolar cleft had not been grafted previously, this can be 

done in the same operation. In bilateral clefts, however, the blood 
supply to the prolabia! segment is very poor. It may be more prudent 

in these instances to perform the alveolar cleft grafts first and then 

perform a one-piece maxillaty osteotomy after sufficient time has 

passed for revascularization of the prolabia! segment. 

One problem faced by the patient with a cleft palate when maxil
lary advancement procedure are planned is the effect this may have 
on the velopharyngeal mechanism. When the maxilla is brought 
forward, the soft palate is also drawn forward. A patient's preopera
tive marginal competence of the velopharyngeal mechanism may 
become incompetent in the postoperative period. Determination of 
which patiems will have this problem is difficult. Because of the pos
sibility of this incompetence, however, secondary palatal or pharyn
geal surgical procedures to increase velophatyngeal competence are 
discussed with the patient. These procedures can be performed later, 
if n ecessa ty. 
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Secondary Surgical Procedures 

Secondary surgical procedures are procedures performed after the 

initial repair of the cleft defects in an effort to improve speech or 

correct residual defects. The most commonly used technique to 

improve velopharyngeal competence secondarily is the phatyngeal 

flap procedure (Figure 28-17). In this procedure, a wide vertical strip 

of pharyngeal mucosa and musculature is raised from the posterior 

phatyngeal wall and inserted into the superior aspect of the soft 

palate. These flaps are most often based superiorly. The defect left in 

the posterior pharyngeal wall from elevation of the pharyngeal flap 

can be closed primarily or left to heal by secondary intention. Once 

inserted into the soft palate, the pharynx and the soft palate are 

joined, leaving two lateral ports as the opening between the orophar

ynx and nasophatynx, which reduces the airstream between the oro

pharynx and the nasopharynx. The velopharyngeal mechanism then 

consists of raising the soft palate somewhat and medial constriction 

of the lateral pharyngeal walls. 

Another technique that has recently had a resurgence of interest 
because of new biocompatible material is the placement of an 

implant behind the posterior pharyngeal wall to bring it anteriorly 

(Figure 28-18). Thus, the soft palate has less distance to traverse to 

close off the nasopharynx. The major problems with this technique 
in the past have been migration of the implant and infection, which 

usually results in the need for removal. 

DENTAL NEEDS OF INDIVIDUALS 
WITH CLEFTS 

Dentists will have patients with clefts in their practice because of the 
relatively large number of persons so affected. These patients should 
not pose any great problems because their dental needs do not differ 
dramatically from those of other individuals. However, because of 
the presence of the cleft, corrected or uncorrected, these individuals 
have a few special needs of which the dentist should be cognizant. 

Because of the interdisciplinary approach that patients with clefts 
require, it is important that the dentist be aware of the overall 
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Figure 28-13 Triple-layered soft palate closure. A, Excision of mucosa at cleft margin. B, Dissection of nasal mucosa from soft palate to facilitate 
closure. Nasal mucosa is sutured together with knots tied on nasal (i.e., superior) surface. Note the small incision made to insert the instrument for 
the hamular process fracture. This maneuver releases the tensor veli palatini and facilitates approximation in the midline. C, Muscle is dissected from 
the insertion into the hard palate, and sutures are placed to approximate the muscle in the midline. D, Closure of the oral mucosa is accomplished 
last. E, Layered closure of soft palate. (Redrawn from Hayward JR: Oral surgery, Springfield, IL, 1976, Charles C Thomas.) 
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Figure 28-14 The Wardill operations for palatal lengthening on closure. A and B, Four-flap operation for extensive cleft. C and D, Three-flap 
operation for shorter cleft. Note the amount of denuded palatal bone left after these operations. 

treatment plan formulated by the team for the patient's treatment. 

Awareness of this plan precludes the performance of any irreversible 

or costly procedures on teeth that may be charted for extraction in 

the future. For instance, placing a bridge to replace a congenitally 

missing lateral incisor before alveolar bone grafting and orthodontic 

therapy is unwise. Similarly, extracting supernumerary teeth that may 

be temporarily retained to maintain alveolar bone support is also 

disadvantageous. All fixed bridgework should be delayed until after 

the orthodontic, orthognathic, and alveo l ar grafting procedures have 

been completed. Only then will the dentist be able to determine 
accurately the exact space and ridge form available for panties. 

Furthermore, until the halves of the maxillary arch have been 
united with bone grafts, the halves will move independently and 
bridgework spanning the cleft margin may become loose. Therefore, 
the dentist must communicate freely with the other professionals 
who are managing the patient's other cleft problems, and coordina

tion of services is of paramount importance. 

Teeth adjacent to the cleft margins not only may be malformed 

or absent but also may have poor periodontal support because of 
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lack of bone and their position in the cleft margin. This situation 

predisposes teeth to periodontitis and early loss if not kept in an 
optimal state of health. Because teeth are frequemly mal aligned and 

rotated, oral hygienic measures may be more difficult; these individu

als may need more frequent prophylaxis and special oral hygienic 

instructions with careful reinforcement. Otherwise, rampant caries 

with premature loss may occur. This is a special tragedy in the 

individual affected by cleft because he or she may have fewer teeth 

to serve vital functions (e.g., retaining orthodontic, orthopedic, or 

speech appliances). 

Prosthetic Speech Aid Appliances 

Prosthetic care for the patient with a cleft may be necessary for two 
reasons : F i rst. teeth that are so frequently missing in the patient 
shou l d be replaced. Second, in patients who have failed to obtain 

velopharyngeal competence with surgical corrections, a speech aid 

appliance can be made by the dentist to decrease hypemasal speech. 

A speech aid appliance is an acrylic bulb attached to a toothborne 
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Figure 28-15 A to C, Labial, palatal, and radiographic views of a patent unilateral alveolar cleft that extends posteriorly along the hard palate. 
D, Surgical closure of the nasal mucosa with inversion into the nasal cavity. 
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Figure 28-15, cont'd E, Particulate bone graft is placed into the defect. F. Closure of the palatal and labial mucosa over the bone graft. 
G, Radiographic result is demonstrated 3 days after surgery. H and I, Labial and palatal views 3 months after surgery, showing healing of the soft 
tissues. J, Radiograph taken 3 months after surgery shows consolidation of the bone graft. 
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Figure 28-16 Technique for alveolar cleft bone grafting. A, Preoperative defect viewed from labial aspect. Fistula extends into nasal cavity. B, Incision 
divides mucosa fistula, which allows development of nasal and oral flaps. C, Mucosal flap developed from lining of fistula is turned inward, up into 
nasal cavity, and sutured in watertight manner. D, Bone graft material is packed into cleft, and oral mucosa is closed in watertight manner. Note the 
partially developed canine and the absence of a lateral incisor. 

Figure 28-17 Superiorly based pharyngeal flap. The flap is sutured to 
the superior aspect of the soft palate, thus partially partitioning the oral 
and nasal cavities from one another. The only nasal airway remaining 
after this operation is two lateral openings on each side of flap. 

Figure 28-18 Posterior pharyngeal wall implant. This makes distance 
between soft palate and pharyngeal wall smaller so that velopharyngeal 
closure is facilitated . 
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Figure 28-19 Prosthetic speech aid appliance. Appliance can be 
designed to lift soft palate and to obturate oral and nasal cavities, 
if necessary. 

appliance in the maxilla (Figure 28-19). The bulb is fitted to project 
onto the undersurface of the soh palate and lihs the soft palate supe

riorly. If this bulb does not give adequate function, another projec

tion of acrylic (i.e., bulb obturator) can be placed to extend to the 

posterior aspect of the palate. This narrows the pharyngeal isthmus, 

and the size can be adjusted for maximal effectiveness. The posterior 

pharyngeal wall then contacts this bulb in function. In many 

instances, the size of the bulb can be reduced as the pharyngeal 

musculature becomes more active. This type of appliance is used in 

two instances: ( 1) before a pharyngeal flap procedure to develop 
muscle action or (2) if the secondary surgical procedures are not 

successful in producing velopharyngeal competence. The speech aid 
appliance is also useful concomitantly to hold prosthetic dental 

replacements, to cover hard palate defects, and to support deficient 

upper lips by a flange extending into the labial sulcus. Obviously, the 

maintenance of the residual dentition in an optimal state is prereq

uisite for successful speech aid appliance therapy. 
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Defects of the facial bones, especially the jaws, have a variety of 
causes, such as eradication of pathologic conditions, trauma, infec
tions, and congenital deformities. The size of the defects that are 
commonly reconstructed in the oral-maxillofacial region varies con
siderably from small alveolar clefts to mandibulectomy defects. Each 
defect poses a unique set of problems that reconstructive surgical 
intervention must address. In each of these instances, restoration of 
normal structure is usually possible, with resultant improvement in 
function and appearance. 

When an osseous structure is defective in size, shape, position, or 
amount, reconstructive surgery can replace the defective structure. 
The tissue most commonly used to replace lost osseous tissue is bone. 
Bone grafting has been attempted for centuries with varying degrees 
of success. Recent advancements in the understanding of bone physi
ology, immunologic concepts, tissue-banking procedures, and surgi
cal principles have made possible the successful reconstruction of 
most maxillofacial bony defects. As such, the biology and principles 
of transplantation of bone are presented in this chapter. 

BIOLOGIC BASIS OF BONE 

RECONSTRUCTION 

A tissue that is transplanted and expected to become a pan of the 
host to which it is transplanted is known as a graft. Several types of 
grafts are available to the surgeon, which are discussed later. A basic 
understanding of how a bone heals when grafted from one place to 
another in the same individual (i.e., autotransplantation) is necessary 
to understand the benefits of the various types of bone grafts 
available. 

The healing of bone and bone grafts is unique among connective 
tissues because new bone formation arises from tissue regeneration 
rather than from simple tissue repair with scar formation1 This 
healing, therefore, requires the element of cellular proliferation (i.e., 
osteoblasts) and the element of collagen synthesis. When bone is 
transplanted from one area of the body to another, several processes 
become active during the incorporation of the graft. 

Two-Phase Theory of Osteogenesis 

Two basic processes occur on transplanting bone from one area to 
another in the same individual.1-5 The first process that leads to bone 
regeneration arises initially from transplanted cells in the graft that 
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proliferate and form new osteoid. The amount of bone regeneration 
during this phase depends on the number of transplanted bone cells 
that survive the grafting procedure. Obviously, when the graft is first 
removed from the body, the blood supply has been severed. Thus, the 
cells in the bone graft depend on diffusion of nutrients from the sur

rounding graft bed (i.e., the area where the graft is placed) for SLIIVival. 
A considerable amount of cell death occurs during the grafting pro
cedure, and this first phase of bone regeneration may not lead to an 
impressive amount of bone regeneration when considered alone. 
Still, this phase is responsible for the formation of most of the new 
bone. The amount of bone that will form depends on the amount of 
viable cells that can be successfully transplanted with the graft. 

The graft bed also undergoes changes that lead to a second 
phase of bone regeneration beginning in the second week. Intense 
angiogenesis and fibroblastic proliferation from the graft bed 
begin after grafting, and osteogenesis from host connective tissues 

soon begins. Fibroblasts and other mesenchymal cells differentiate 
into osteoblasts and begin to lay down new bone. Evidence shows 

that a protein (or proteins) found in the bone induces these reac
tions in the surrounding soft tissues of the graft bed-",7 This second 
phase is also responsible for the orderly incorporation of the 
graft into the host bed with continued resorption, replacement, and 
remodeling. 

Immune Response 

When a tissue is transplanted from one site to another in the same 
individual, immunologic complications usually do not occur. The 
immune system is not triggered because the tissue is recognized as 
"self." However, when a tissue is transplanted from one individual 
to another or from one species to another, the immune system may 
present a formidable obstacle to the success of the grafting procedure. 
If the graft is recognized as a foreign substance by the host, it will 
mount an intense response in an attempt to destroy the graft. The 
type of response the immune system mounts against "foreign" grafts 
is primarily a cell-mediated response by T lymphocytes. The response 
may not occur immediately, however, and in the early period the 
incorporation of a bone graft into the host may appear to be progress
ing normally. The length of this latent period depends on the similar
ity between the host and the recipient. The more similar they are 
(antigenically), the longer it may take for an immunologic reaction 
to appear. This type of immunologic reaction is the most common 
reason for rejection of hearts, kidneys, and other organs transplanted 
to another individual. Tissue-typing procedures, in which a donor 
and recipient are genetically compared for similarities before trans
plantation, are currently commonplace for organ transplantation but 
never for bone grafts. 

Because of the immunologic rejection of transplants between 
individuals or between species, methods have been devised to 
improve the success of grafting procedures in these instances. Two 
basic approaches are used clinically: The first is the suppression of 
the host individual's immune response. Immunosuppression with 
various medications is most commonly used in organ transplant 
recipients. This approach is not used routinely in oral-maxillofacial 
surgical bone grafting procedures because of the potential complica
tions from immunosuppression. 

Another approach that has been used extensively in oral and 
maxillofacial surgical procedures is the alteration of the antigenicity 
of the graft so that the host's immune response will not be stimu
lated. Several methods of treating grafts have been used, including 
boiling, deproteinization, use of thimerosal (Merthiolate), freezing, 
freeze-drying, irradiation, and dry heating. All of these methods, 
potentially helpful for use in bone grafts, are obviously not helpful 
in organ transplants. 
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TYPES OF GRAFTS 

Several types of bone grafts are available for use in reconstructive 
surgery. A useful classification categorizes the bone grafts according 

to their origin and, thus, their potential to induce an immunologic 
response. Because of their origins and the preparations used to help 
avoid an intense immune response, the grafts have different qualities 
and indications for use. 

Autogenous Grafts 

Also known as autografts or self-grafts, autogenous grafts are composed 
of tissues from the same individual. Fresh autogenous bone is the 
most ideal bone graft material. The autogenous graft is unique among 
bone grafts in that it is the only type of bone graft to supply living, 

immunocompatible bone cells essential to phase I osteogenesis. The 
larger the number of living cells transplanted, the more will be the 

osseous tissue produced. 
Autogenous bone is the type used most frequently in oral

maxillofacial surgery. The bone to be transplanted can be obtained 
from a host of sites in the body and can be taken in several forms. 
Blod1 grafts are solid pieces of cortical bone and underlying cancellous 
bone (Figure 29-1 ). The iliac crest is often used as a source for this 
type of graft. The entire thickness of the ilium can be obtained, or 
the ilium can be split to obtain a thinner piece of block graft. Ribs 
also constitute a form of block graft. Particulat.e manow and cancellous 

bone grafts are obtained by harvesting the medullary bone and the 

associated endosteum and hematopoietic marrow. Particulate marrow 
and cancellous bone grafts produce the greatest concentration of 
osteogenic cells, and because of the particulate nature, more cells 
survive transplantation because of the access they have to nutrients 
in the surrounding graft bed. The most common site for the procure
ment of this type of graft is the ilium. The iliac crest can be entered, 
and large volumes of particulate marrow and cancellous bone grafts 
can be obtained with large curettes. The diploic space of the cranial 
vault has recently been used as a site for obtaining this type of 
graft when small amounts of bone chips are needed (e.g., alveolar 
cleft grafts). 

Autogenous bone may also be transplanted while maintaining the 
blood supply to the graft. Two methods can accomplish this: The first 

involves the transfer of a bone graft pedicled to a muscular (or mus

cular and skin) pedicle. The bone is not stripped of its soft tissue 
pedicle, preserving some blood supply to the bone graft. Thus, the 
number of surviving osteogenic cells is potentially great. An example 
of this type of autogenous graft is a segment of the clavicle transferred 
to the mandible, pedicled to the sternocleidomastoid muscle. The 
second method by which autogenous bone can be transplanted 
without losing blood supply is by the use of microsurgical tech
niques. A block of ilium, tibia, rib, or other suitable bone is removed 
along with overlying soft tissue after dissecting free an artery and a 

vein that supply the tissue (Figure 29-2). An artery and a vein are also 

prepared in the recipient bed. Once the bone graft is secured in place, 
the artery and veins are reconnected using microvascular anastomo

ses. In this way, the blood supply to the bone graft is restored. 
Both of these types of autogenous grafts are known as composite 

grafts because they contain soft tissue and osseous elements. The first 
type described, in which the bone maintains a muscular origin, is a 
pedicled composite graft. The pedicle is the soft tissue remaining on 
it, which supplies the vasculature. The second type of composite graft 
is a free composite graft; that is, it is totally removed from the body 
and immediately replaced, and its blood supply is restored by recon
nection of blood vessels. 

Although these types of grafts may seem ideal, they have some 
shortcomings when used to restore defects of the jaws. Because soft 
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Figure 29-1 The use of autogenous corticocancellous block bone graft to replace defect in mandibular symphysis. This patient had an ameloblastoma 
of the anterior mandible. A, Computed tomography scan showing expansion and irregularity of bone. B, Specimen that was resected using an 
intraoral approach. C, Bone plate used to span the resection gap, controlling the position of the right and left mandibular halves, and allowing the 
patient to function postoperatively without the need for intermaxillary fixation. D, Panoramic radiograph taken immediately after resection. Three 
months later, the oral soft tissues have healed, and the patient is prepared for bone graft reconstruction of the symphysis. 
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Figure 29-1, cont'd E, Surgical exposure using an extraoral approach. F, Full-thickness bone graft harvested from the ilium along with particulate 
marrow and cancellous bone to use as "filler" and to provide osteocompetent cells. G, Bone graft attached to the bone plate. H, Particulate bone is 
then packed around the area to promote bone healing. I, Panoramic radiograph taken 2 years later showing bone fill and healing of graft to both 
mandibular halves. 

tissues attached to the bone graft maintain the blood supply, minimal 

stripping of the soft tissue from the graft may occur during procure
ment and placement. Thus, the size and shape of the graft cannot be 

altered to any significant degree. Frequently, inadequate bulk of bone 

is provided when these grafts are used to restore mandibular continu

ity defects. Another problem is the morbidity to the donor site. Instead 

of just removing osseous tissue, soft tissues are also removed with 

composite grafts, which causes greater functional and cosmetic defects. 
Advantages. The advantages of autogenous bone are that it pro

vides osteogenic cells for phase I bone formation, and no immuno

logic response occurs. 
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Disadvantages. A disadvantage is that this procedure necessi

tates another site of operation for procurement of the graft. 

Allogeneic Grafts 

Also known as allografts or homografts, allogeneic grafts are grafts 

taken from another individual of the same species. Because the indi

viduals are usually genetically dissimilar, treating the graft to reduce 

the antigenicity is routinely accomplished. Today, the most com

monly used allogeneic bone is freeze dried. All of these treatments 

destroy any remaining osteogenic cells in the graft, and therefore, 
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Figure 29-2 Example of a case reconstructed with a vascularized free flap. A, Squamous cell carcinoma located on the alveolar ridge and floor of 
mouth. B, Panoramic radiograph showing erosion of lesion into bone (arrows). C, Intraoperative photograph after mandible and surrounding soft 
tissues were resected, and a free fibular bone flap and reconstruction bone plate have been used to reconstruct the mandible. Note the venous 
anastomosis (white arrow). The arterial supply to the flap is also shown (black arrow), but the actual anastomosis is located more proximally, under 
the tissue, and is not visible. D, After the bone graft has healed, dental implants are inserted. E, Panoramic radiograph showing the reconstructed 
mandible after implants have been inserted. F, Intraoral view of prosthetic reconstruction of dental implants. The white tissue surrounding the implants 
is skin that was transferred with the bone flap. (Courtesy of Dr. Remy Blanchaert, Jr.) 

allogeneic bone grafts cannot participate in phase I osteogenesis. The 
assistance of these grafts to osteogenesis is purely passive; they offer 
a hard tissue matrix for phase II induction. 

Thus, the host must produce all of the essential elements in the 
graft bed for the allogeneic bone graft to become resorbed and 
replaced. Obviously, the health of the graft bed is much more impor
tant in this set of circumstances than it is if autogenous bone were 

to be used. 
Advantages. The advantages are that allogeneic grafts do not 

require another site of operation in the host and that a similar bone 
or a bone of similar shape to that being replaced can be obtained 
(e.g., an allogeneic mandible can be used for reconstruction of a 
mandibulectomy defect). 

Disadvantages. The disadvantage is that an allogeneic graft does 
not provide viable cells for phase I osteogenesis. 

Xenogeneic Grafts 

Also known as xenografts or heterografts, xenogeneic grafts are taken 
from one species and grafted to another. The antigenic dissimilarity 
of these grafts is greater than with allogeneic bone. The organic matrix 
of xenogeneic bone is antigenically dissimilar to that of human bone, 
and therefore, the graft must be treated more vigorously to prevent 

rapid rejection of the graft. Bone grafts of this variety are rarely used 
in major oral-maxillofacial surgical procedures. 

Advantages. The advantages are that xenografts do not require 
another site of operation in the host, and a large quantity of bone 
can be obtained. 

Disadvantages. The disadvantages are that xenografts do not 
provide viable cells for phase I osteogenesis and must be rigorously 
treated to reduce antigenicity. 
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Bone Morphogenetic Proteins 

Bone morphogenetic proteins (BMPs) are a group of osteoinductive, 
sequentially arranged amino acids and polypeptides that are capable 
of stimulating mesenchymal cells within the body to become osteo
blastic and to form bone. BMP was first described by Urist who 
showed ectopic bone formation in rabbits and rats from extracted 
heterogeneous treated bone implants.7 Subsequently, many BMPs 
have been characterized and cloned, providing the availability of 
recombinant BMPs for definitive use in a variety of recipient sites, 
including reconstruction of the jaws. 

Advantages. The advantages are that BMPs do not require 
another site of operation in the host. They are useful when a donor 
site operation is not desired and when allogeneic or xenogeneic bone 
is not available. 

Disadvantages. The disadvantages are that BMPs do not provide 
viable cells for phase I osteogenesis and must be used in a site where 
viable mesenchymal cells are located, or in combination with the 
transplantation of viable mesenchymal stem cells. Another disadvan
tage is that because BMP is a liquid, a carrier must be used to main
tain the BMP at the site of implantation. Currently, a collagen sponge 
is used for this purpose. Unfortunately, the sponge does not have the 
physical properties that can maintain a large space within the tissue 
in which the new bone can form. Therefore, other means of providing 
and maintaining this space are necessary. Currently, the use of BMP 
for mandibular reconstruction is not approved by the United States 
Food and Drug Administration and therefore is being used as an off
label application. 

Combinations of Grafts 

The ideal graft would have the structural characteristics of a block 
graft with the osteogenic potential of particulate marrow and cancel
lous bone grafts. However, a large block graft necessitates removal of 
a large portion of the patient's anatomy and does not provide the 
high concentration of osteogenic cells that the pa1ticulate marrow 
and cancellous bone graft does. A commonly used technique to 
reconstruct defects of the mandible takes advantage of autogenous 
and allogeneic bone grafts (Figure 29-3). An allogeneic block graft is 
obtained in the form of an ilium or mandible. This graft is used for 
its structural strength and protein, which induces phase II bone for
mation from the surrounding tissues. This graft is hollowed out until 
only the cortical plates remain. 

Autogenous particulate marrow and cancellous bone is then 
obtained and packed into the shell to provide the osteogenic cells 
necessary for phase I bone formation. In this way, the ingredients 
necessary for both phases of osteogenesis are provided without neces
sitating the removal of a large portion of the individual's anatomy. 
The allogeneic portion of the graft acts as a biodegradable tray, which, 
in time, is completely replaced by host bone. 

Advantages. The advantages of this procedure are the same as 
those of autogenous and allogeneic grafts. 

Disadvantages. The disadvantage is that this procedure neces
sitates a second site of operation in the host to obtain autogenous 

particulate marrow and cancellous bone graft. 

ASSESSMENT OF PATIENT IN NEED OF 
RECONSTRUCTION 

Patients who have defects of the jaws can usually be treated surgically 
to replace the lost portion. Each patient, however, must be thor
oughly evaluated because no two patients have the exact same prob
lems. Analysis of the patient's problem must take into consideration 
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the hard tissue defect, any soft tissue defects, and any associated 
problems that will affect treatment. 

Hard Tissue Defect 

Several factors concerning the actual osseous defect must be thor
oughly assessed to formulate a viable treatment plan. Adequate 
radiographs are necessary to evaluate the full extent of the osseous 
defect. The site of the defect may be just as important as the size of 
the defect when dealing with mandibular osseous problems. For 
example, if the mandibular condyle is missing, treatment is relatively 
more difficult. A residual portion of the ramus with the condyle still 
attached makes osseous reconstruction easier because the temporo
mandibular articulation is difficult to restore. 

The mandible has powerful muscles attached to it that usually 
direct functional movements. When the continuity of the mandible 
is broken, these muscles no longer work in harmony and may severely 
displace mandibular fragments into unnatural positions. Therefore, 
the position of the residual mandibular fragments must be ascer
tained. For example, if a portion of the mandible in the area of the 
molars is missing, the muscles of mastication still attached to the 
mandibular ramus may rotate the ramus superiorly and medially, 
which may allow penetration into the oral cavity and compound the 
difficulty of planned treatment. 

Soft Tissue Defect 

Proper preparation of the soft tissue bed that is to receive the bone 
graft is just as important to the success of bone grafting as the bone 
graft material itself. The transplanted bone cells must survive initially 
by diffusion of nutrients from the surrounding soft tissues. Revascu
larization of the bone graft through the development of new blood 
vessels from the soft tissue bed must then occur. Thus, an essential 
factor for the success of any bone-grafting procedure is the availability 
of an adequately vascularized soft tissue bed. Fortunately, this essen
tial factor is usually obtainable in the lush vascular tissue of the head 
and neck region. However, occasionally the soft tissue bed is not as 
desirable as it could be, for example, after radiotherapy or excessive 
scarring from trauma or infection. Therefore, a thorough assessment 
of the quantity and quality of surrounding soft tissue is necessary 
before undertaking bone graft procedures. 

The reason for the osseous void often provides imponant infor
mation on the amount and quality of the remaining soft tissue. For 
example, if the patient lost a large portion of the mandible from a 
composite resection for a malignancy, the chances are that the patient 
will have deficiencies in the quantity and quality of soft tissue. During 
the initial surgery, many vital structures were probably removed, and 
denervation of the platysma muscle results in atrophy of the muscular 
fibers. An intraoral examination helps the clinician determine how 
much oral mucosa was removed with the mandibular fragment. 

Frequently, the tongue or the floor of the mouth appears to 
be sutured to the buccal mucosa, with no intervening alveolar ridge 
or buccal sulcus, because the gingiva is sacrificed with the osseous 
spe imen. 

If the patient received cancericidal doses of radiation to the area 
of the osseous defect, the clinician can assume that the patient's soft 
tissues have undergone extreme atrophy and scarring and will be 
nonpliable and fragile. Soft tissues, in this instance, will provide a 
poor bed for a bone graft because the environment is hypovascular, 
hypoxic, and hypocellular.' Similarly, if the patient's defect was 
caused by a severe infection, it is likely that an excess of scar tissue 
formation occurred, which will result in non pliable, poorly vascular
ized tissue. 

After a thorough evaluation, a decision must be made about the 
adequacy of soft tissues. If the quantity of tissue is deficient, soft 

www.ShayanNemoodar.com



Surgical Reconstruction of Defects of the Jaws 

Figure 29-3 Use of a combination of allogeneic and autogenous bone grafts to reconstruct mandible after resection for ameloblastoma. 
A, Panoramic radiograph showing resected right mandibular ramus. A small bone plate was left attached to the condylar process to aid in later 
reconstruction. B and C, Allogeneic right mandible has been hollowed out and packed with autogenous particulate cancellous bone and marrow and 
fashioned to fit into the defect. D, The graft has been secured to the mandibular condylar process and body. E, Postoperative panoramic radiograph 
showing graft in place. 

tissue flaps from the neck containing muscle and skin can be used to 
enhance the amount of tissue available to close over the bone graft. 
If soft tissues are deficient in quality, one of two basic methods can 

be used to reconstruct a patient's defects: The first is to supply an 
autogenous bone graft with its own blood supply in the form of a 
free or pedicled composite graft. The second method is to improve 
the quality of the soft tissues already present by the use of hyperbaric 
oxygen (HBO). The HBO method improves tissue oxygenation by 
the administration of oxygen to the patient under higher-than
normal atmospheric pressures. Tissue oxygenation has been shown 
to improve to acceptable levels after 20 1-1 BO treatments8 

After HBO treatment, bone-grafting procedures can be performed 
with success. Another course of H BO treatment is then recommended 
after the bone-grafting procedure.8 

Associated Problems 

The clinician must always remember that the cure should be less 
offensive to the patient than the disease process. In other words, if a 
reconstructive procedure will significantly risk the individual's life or 
is associated with a ve1y high incidence of complications that may 
make life worse for the patient, it would probably be in the patient's 
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best interests to avoid the procedure. As with any type of therapy, 
significant factors such as the patient's age, health, psychological 
state, and most important perhaps, the patient's desires must be 
assessed. Thorough understanding by the patient of the risks and 
benefits of any treatment recommendation is imperative so that the 

patient can make an informed decision. 

GOALS AND PRINCIPLES OF MANDIBULAR 
RECONSTRUCTION 

Marx and Sanders have identified several major goals for mandibular 
reconstruction that one should strive for and achieve before consider
ing any grafting procedure a success.' 

Restoration of Continuity 

Because the mandible is a bone with two articulating ends acted on 

by muscles with opposing forces, restoration of continuity is the 

highest priority when reconstructing mandibular defects. Achieving 
this goal provides the patient with better functional movements and 
improved facial esthetics by realigning any deviated mandibular 
segments. 

Restoration of Alveolar Bone Height 

The functional rehabilitation of the patient rests on the ability to 
masticate efficiently and comfortably. Prosthetic dental appliances 
are frequently necessary in patients who have lost a portion of their 

mandible. To facilitate prosthetic appliance usage, an adequate alveo

lar process must be provided during the reconstructive surgery. The 

ideal ridge form outlined in Chapter 13 for the edentulous patient 
applies equally to patients undergoing mandibular reconstructive 
surgery. 

Restoration of Osseous Bulk 

Any bone-grafting procedure must provide enough osseous tissue to 
withstand normal function. If too thin an osseous strut is provided, 
fracture of the grafted area may occur. 

SURGICAL PRINCIPLES OF MAXILLOFACIAL 
BONE-GRAFTING PROCEDURES 

Several important principles should be followed during any grafting 
procedure. They must be strictly adhered to if a successful outcome 
is desired. The following are a few that pertain to reconstructing 
mandibular defects: 
1. Control of residual mandibular segments. When a continuity defect 

is present, the muscles of mastication attached to the residual 
mandibular fragments will distract the fragments in different 

directions unless efforts are made to stabilize the remaining 
mandible in its normal position at the time of panial resection. 
Maintaining relationships of the remaining mandible fragments 
after resection of ponions of the mandible is a key principle of 
mandibular reconstruction. This is imponant for occlusal and 
temporomandibular joint positioning. When the residual 
fragments are left to drift, significant facial distortions can occur 
from deviation of the residual mandibular fragments (Figure 
29-4 ). Metal bone plates inserted at the time of resection are 
useful for controlling the position of the mandibular fragments 
(F i gure 29-5; see also Figure 29-1 ). These plates are of sufficient 
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strength to obviate the need for intermaxillary fixation, 
permitting active use of the mandible in the immediate 
postoperative period. In older individuals or those with 
significant medical compromise, this may be the final form of 
reconstruction. Use of bone plates provides soft tissue support 
to maintain facial symmetry. When the mandibular symphysis 

has been removed, the tongue can be sutured to the plate, 

maintaining its forward position to prevent airway obstruction 
(see Figure 29-1, E). The bone plate can be left in place when 
the mandible is secondarily reconstructed with bone grafts, 
permitting mobility of the mandible during the healing phase 
of the bone graft (see Figures 29-1 and 29-5). 

When the positions of the residual mandibular fragments 
have not been maintained during the resection, realignment 
is more difficult during the reconstructive surgery. Over time, 
the muscles of mastication become atrophic, fibrotic, and 
non pliable, which makes realignment of the fragments 

extremely difficult. During reconstructive surgery, it may be 

necessary to strip several muscles off the mandibular fragments 

to release the bone from their adverse pull. A coronoidectomy 

is usually performed to remove the superior pull of the 
temporalis muscle. Before inserting a bone graft, the clinician 
must be sure to reach the desired position of the remaining 
mandibular fragments because what is achieved at surgery is 
what the patient must live with in the future. 

If the mandibular condyle has been resected or is unusable, 
reconstruction of the condyle with a costochondral junction of 
a rib or alloplastic condyle is necessary to maintain the forward 
position of the reconstructed mandible (see Figure 29-5). 

2. A good soft tissue bed for the bone graft. All bone grafts must be 
covered on all sides by soft tissue to avoid contamination of 
the bone graft and to provide the vascularity necessary for 
revascularization of the graft. Areas of dense scar should be 
excised until healthy tissue is encountered. Incisions should be 
designed so that when the wound is closed, the incision will 
not be over the graft, which means that the initial incision may 
be very low in the neck. A multilayered soft tissue closure is 
performed to reduce any space that might allow collection of 
blood or serum and to provide a watertight closure. 

3. Immobilization of the graft. Immobilization of bone is necessary 
for osseous healing to progress, which is why orthopedic 
surgeons apply a cast to a fractured extremity. In dealing with 

mandibular defects, the graft must be secured to remaining 
mandibular fragments, and these fragments must be rigidly 

immobilized to ensure that no movement exists between them. 
This immobilization is most often provided by the use of 
intermaxillary fixation, in which the mandible is secured to the 
maxilla. However, several other methods are possible, such as 
using a bone plate between the residual bone fragments. 
Immobilization for 8 to 12 weeks is usually necessary for 
adequate healing between the graft and the residual mandibular 
fragments. 

4. Aseptic environment. Even when transplanting autogenous 
osseous tissue, the bone graft is basically avascular, which 

means that the graft has no way of fighting any amount of 
infection. Therefore, a cenain percentage of bone grafts become 
infected and must be removed. Several measures can be taken 
to improve the success of bone-grafting procedures. The first is 
to use an extraoral incision, where possible. The skin is much 
easier to cleanse and disinfect than is the oral cavity. Bone grafts 
inserted through the mouth are exposed to the oral flora during 
the grafting procedure. 

Furthermore, the intraoral incision may dehisce and again 
expose the bone graft to the oral flora. Bone grafts placed 
through a skin incision are more successful than those inserted 
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Figure 29-4 A, Patient whose left mandibular ramus and posterior body were removed 10 years previously because of malignant disease . 
The deviation of the chin to the left side is visualized. B, Deviation to the left side when opening the mouth. C, The mandibular deviation also 
causes a severe malocclusion. D, Posteroanterior cephalogram showing deviation of the mandible to the left. E, Panoramic radiograph showing 

residual mandible. 

transorally. However, it is important that during the extraoral 

dissection the oral cavity is not inadvertently entered. Ideally, 

dissection to the level of the oral mucosa without perforation is 
preferred. 

5. Systemic antibiosis. The prophylactic use of antibiotics may be 

indicated when transplanting osseous tissue. Prophylaxis may 

be beneficial in helping reduce the incidence of infection (see 

Chapter 16). 

Because of the many muscles attaching to and providing mobility 

to the mandible, it is the facial bone that is the most difficult 

to reconstruct. Other facial bones are reconstructed on similar 

principles. 
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Figure 29-5 Example showing the use of a reconstruction bone plate temporarily to maintain the position of the mandible before bony 
reconstruction. A, Panoramic radiograph showing radiolucent lesion of the mandible that proved to be an ameloblastoma. B, Resection specimen. 
C, Because the condylar process had to be excised, a reconstruction bone plate with a condylar prosthesis attached to the end has been secured to 
the mandibular body and symphysis. 
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Figure 29-5, cont'd D, Postoperative panoramic radiograph showing bone plate in place. After allowing 6 to 8 weeks for healing of the oral soft 
tissues, mandibular reconstruction was undertaken. E, A rib with some of the costal cartilage attached to one end and particulate bone from the ilium 
were obtained. F, The condylar prosthesis was removed from the end of the bone plate, and the body of the rib was grooved and placed into the 
glenoid fossa, surrounding the bone plate. G, The mandibular ramus and posterior body were reconstructed by packing particulate bone into the 
defect. H, Panoramic radiograph taken 6 months later shows good consolidation of the graft. 
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VIII 

Temporomandibular and Other 
Facial Pain Disorders 

The dentist is commonly considered the health care provider 
with the most expertise in facial neuropathic and musculo
skeletal problems, whether facial pain or altered nerve func
tion, as well as disorders of the temporomandibular joint 
(TMJ) and surrounding musculature. Dentists receive exten
sive professional education in facial and TMJ anatomy, physi
ology, and pathology. Painful disorders of the maxillofacial 
region, whether neurologic or musculoskeletal, are common 
reasons for obtaining a dental opinion. Therefore, it is critical 
for dentists to become knowledgeable about facial neuro
pathologic conditions and TMJ disorders. 

Chapter 30 presents an overview of facial neuropatho
logic conditions. The neurophysiology of pain, differential 

diagnosis of facial pain disorders, and methods of managing 
various neurogenic facial pain problems are discussed. Then, 
the evaluation and management of altered sensory nerve func
tion are considered. 

TMJ physiology and pathology is a broad topic, and entire 
books exist on this topic. Chapter 31 is a concise, up-to-date 
discussion of the ever-changing field of TMJ disorders from 
the viewpoint of oral-maxillofacial surgeons. The chapter is 
designed to provide the reader with knowledge of the evalu
ation and management of patients with functional disorders 
of the TMJ, including internal derangements, ankylosis, and 
arthritides. 
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The dentist is frequently called upon to determine the etiology of pain 

in the oral-maxillofacial region. Although oral pain is most frequently 

of odontogenic origin, many facial pains arise from other sources. The 

diversity of structures in the head and neck region (e.g., eyes, ears, 

salivary glands, muscle, joints, sinus membranes, intracranial blood 
vessels) can make arriving at an accurate diagnosis challenging. Even 

typical toothache symptoms may occur in a healthy tooth because of 

referred pain or a damaged pain transmission system. 

BASICS OF PAIN NEUROPHYSIOLOGY 

Pain is a complex human psychophysiologic experience. This unpleas
ant experience is influenced by such factors as past pain experiences, 
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cultural behaviors, and emotional and medical states. As the term 

implies, the pain experience has physiologic and psychological 

aspects. The physiologic aspects involve several processes: transduc

tion, transmission, and modulation. The sum of these processes, 

when integrated with higher thought and emotional centers, yields 

the human experience of pain. Transduction refers to activation of 

specialized nerves, namely, A-delta (Ali) and C-fibers, which transmit 

information to the spinal cord or, in the case of the trigeminal nerve, 

to the trigeminal nucleus. 

Table 30-1 lists peripheral nerve fibers and their individual char

acteristics. Chemical, thermal, and mechanical stimuli can activate 

the free nerve endings of nociceptors, the peripheral nerves indicated 
previously that transmit pain information. Once in the central 

nervous system (CNS), information regarding pain is transmitted to 

the thalamus and, hence, to cortical centers that process the sensory 
discriminative and the emotional-affective aspects of the experience. 

Modulation systems are activated with pain transmission to varying 

degrees. The pain modulation system limits the rostral flow of pain 

information from the spinal cord and trigeminal nucleus to higher 

cortical centers. A schematic representation of these pain pathways is 

shown in Figure 30-1. The chemical and receptor milieu in which 

transmission and modulation activity occurs is complex. The primary 

neurochemicals for transmission pathways involve glutamate and 

substance P, although dozens of neurochemicals have been impli

cated in pain transmission. The brainstem and spinal cord are the 

predominant structures involved in modulation. The related primary 
chemicals include the endogenous opioids, along with serotonin and 

norepinephrine. Alterations in receptor function are now thought to 

be critical to the generation of many chronic painful states. 

Although the pain sensory system appears hardwired, the psycho

logical influences on pain perception should not be underestimated. 

For the dentist, this influence is a daily pan of clinical practice. All 
dentists are well aware of the extensive variability of the pain response 

that different patients display to similar procedures. For instance, for 
some patients, the sound of the dental drill evokes true pain percep
tion despite the fact that the bur has not yet touched the tooth. 
Psychological influences are particularly important in determining 

perceived pain intensity and patient response to pain. When pain 

becomes chronic, generally defined as greater than 4 to 6 months in 
duration, attention to psychological influences can become particu
larly important when trying to manage the pain experience. 

www.ShayanNemoodar.com



CLASSIFICATION OF OROFACIAL PAINS 

Numerous classification systems exist for orofacial pain conditions. 
At the most basic level, it is appropriate to classify orofacial pains as 
primarily somatic, neuropathic, or psychological. 

Somatic pain arises from musculoskeletal or visceral structures 
interpreted through an intact pain transmission and modulation 
system. Common orofacial examples of musculoskeletal pains are 

TMJ disorders or periodontal pain. Examples of visceral orofacial 

pains include salivary gland pain and pain caused by dental pulpitis, 

the tooth pulp behaving like a visceral structure. Neuropathic pain 

arises from damage or alteration to the pain pathways, most com
monly a peripheral nerve injury due to surgery or trauma. Other 

causes may involve CNS injury as in thalamic stroke. 
Orofacial pains of tme psychological origin are so rare as not to 

be included in the differential diagnosis of orofacial pain for the 

Table 30-1 Relationship between Sensory Nerve Fiber 

Size (Diameter) and Conduction Velocity 

Diameter Velocity (meters per 
Fiber Type (micrometer) second) 

A a 13-22 70-120 

AB 8-13 40-70 

Ay 4-8 15-40 

A8 1-4 5-15 

B 1-3 3-14 

c 0.5-1.0 0.5-2.0 

TRANSMISSION 

Facial Neuropathology 

general practitiOner. Although psychological influences frequently 

modify the patient's perception of pain intensity and the patient's 

response to pain, an actual pain symptom generated by psychiatric 
disturbance (e.g., conversion disorder or psychotic delusion) is 
exceedingly rare. Malingering, a term used to identify behavior in 

which a patient consciously feigns illness or the extent of illness for 
personal gain, can and does occur, although the literature suggests 
that the incidence is low. However, a dental patient complaining of 

chronic pain should be presumed to have a real pain problem unless 

definitively proven otherwise. 

The term atypical facial pain is still seen in the literature and is used 

as a diagnosis primarily by physicians and some dentists; therefore a 

medical diagnosis code (i.e., International Classification of Diseases, 
tenth revision, code G50.1) is associated with it. When reviewing the 

literature regarding atypical facial pain, a psychological cause is fre
quently implied. Because true psychogenic pain is rare, this term 
should be abandoned. For those undiagnosed facial pains, the appro
priate term should be facial pain of unknown cause until a definitive 

diagnosis has been established. As a practical matter, these patients, 
unfortunately, continue to be labeled with the diagnosis of atypical 
facial pain for coding purposes, but the dentist should be aware that 

this is a "diagnosis" awaiting further clarification. 

This chapter covers neuropathic facial pains and common head

ache disorders. TMJ disorders are discussed in Chapter 31. A glossary 

of pain terminology is provided in Box 30-1. 

NEUROPATHIC FACIAL PAINS 

Neuropathic pains arise from an injured pain transmission or modu
lation system. Surgical intervention or trauma is frequently the cause. 

For example, trauma to the infraorbital region may lead to numbness 
or pain in tl1e distribution of the infraorbital nerve. In dental surgery, 
extraction of impacted mandibular third molars carries a measurable 
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Figure 30-1 Trigeminal and spinal pain transmission pathways (left) and trigeminal pain modulation system (right). The dotted line indicates decreased 
pain transmission. 
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Box 30-1 Glossary of Pain Terms 

Allodynia Pain caused by a stimulus that does not 
normally provoke pain 

Analgesia Absence of pain in response to stimulation 

that would normally be painful 

Anesthesia Absence of all sensation 

Deafferentation pain Pain caused by loss of sensory input into the 

central nervous system 

Dysesthesia 

Hyperalgesia 

Hyperesthesia 

Hypoalgesia 

Hypoesthesia 

Neuralgia 

Neuropathy 

Paresthesia 

Unpleasant abnormal sensation, whether 
spontaneous or evoked (Note: Dysesthesia 
includes paresthesia, but not vice versa.) 

Increased sensitivity to noxious stimulation 

Increased sensitivity to all stimulation, 
excluding special senses (Note: When the 

sensation is painful, the terms allodynia 
and hyperalgesia may be appropriate.) 

Diminished sensitivity to noxious stimulation 

Diminished sensitivity to all stimulation, 
excluding the special senses (Note: When 
the sensation is pain, the terms hypoalgesia 
and analgesia may be appropriate.) 

Pain in the distribution of a nerve or nerves 

Disturbance of function or pathologic change 

in a nerve 

Abnormal sensation, whether spontaneous or 

evoked 
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risk of nerve damage to the mandibular and lingual nerves. In the 
majority of these cases, damage leads to paresthesia, an abnormal 
sensation in the dermatome of the affected nerve. Typically, this 
sensation is one of mild numbness or tingling. Loss of all sensation 
may occur when the nerve is transected. In a subset of cases, 
dysesthesia-an abnormal, unpleasant sensation-can result; it is 
often described as a burning or sharp electric shocklike sensation. 
When a patient complains of burning or sharp shocklike pain in the 
face or mouth, pain of neuropathic origin should be included in the 
differential diagnosis. One should appreciate that the oral cavity is 
the most common site of amputation, if one recognizes amputations 
to include the teeth and the dental pulp (i.e., endodontics). As in 
phantom limb pain after extremity amputation, "phantom" sensa
tions can also arise, albeit rarely, after pulpal trauma or extraction. 

europathic pains may also give rise to the sensation of tooth pain, 
which is often a diagnostic dilemma for dentists. Referral of patients 
for management of these disorders to dentists focusing on oro facial 
pain diagnosis and management or to the patient's personal physi
cian or a neurologist is customary. 

Trigeminal neuralgia 

The prototypic neuropathic facial pain is trigeminal neuralgia (TN) 
(Box 30-2), literally nerve pain arising from the trigeminal nerve. 
Although this could refer to any neuropathic pain of trigeminal nerve 
origin, TN or tic douloureux (i.e., painful tic) has specific inclusion 
criteria. Occurring most frequently in patients over 50 years of age 
(incidence 8: 100,000; female- to-male ratio 1.6: 1 ), TN usually occurs 
with sharp, electric shock! ike pain in the face or mouth. The pain is 
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Box 30-2 Trigeminal Neuralgia: Clinical Characteristics 
....__ 

Severe paroxysmal pain 
Unilateral location (96%); right > left 
Mild superficial stimulation provokes pain 
V2 and V3 dermatomes most affected 

Frequently pain free between attacks 

No neurologic deficits 

No dentoalveolar cause found 

Local anesthesia of trigger zone temporarily arrests pain 
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intense, lasting for brief periods of seconds to 1 minute, followed by 
a refractory period during which the pain cannot be reinitiated. At 
times, a background aching or burning pain is present. Uwally, a 
trigger zone is present where mechanical stimuli such as soft touch 
may provoke an attack. Firm pressure to the region is generally not 
as provocative. Common cutaneous trigger zones include the corner 
of the lips, cheek, ala of the nose, or lateral brow. Any intraoral site 
may also be a trigger zone for TN, including teeth, gingiva, or the 
tongue. Trigger zones in the V2 and V3 distributions are most 
common, after which they occur alone (and in decreasing order of 
incidence) in the V3, V2, and Vl distributions. The pain ofT illus
trates an important distinction of many neuropathic pains as opposed 
to somatic pains-the lack of a typical graded response to increasing 
stimulation. If light touch stimulation produces a pain response out 
of proportion to the stimulus, a neuropathic process should be con
sidered. This also holds true for pain that has a burning or electric 
shock! ike quality. Sometimes a background aching pain accompanies 

TN, making it difficult to distinguish from the pain of acute pulpitis 
or, possibly, periapical periodontitis. lmportamly, local anesthetic 
block of the trigger zone arrests the pain of TN for the duration of 
anesthesia and sometimes longer, which can lead the dentist to mis
takenly ascribe a "dental" cause to the pain complaint. 

The cause of TN is not entirely clear, but the consensus is that 
pressure on the root entry zone of the trigeminal nerve by a vascular 
loop leads to focal demyelination. This demyelination, in turn, pre
cipitates ectopic or hyperactive discharge of the nerve. The site of 
demyelination determines the trigeminal division involved and, 
hence, the clinical presentation. Other diseases such as multiple scle
rosis, tumors, and Lyme disease can produce pain similar to that 
produced by TN. The treatment of TN is medical or surgical. Medical 
treatment is generally undertaken with anticonvulsants. 

The classic medication for the condition is carbamazepine, but 
newer anticonvulsants (e.g., gabapentin and oxcarbazepine) and 
the antispastic baclofen are commonly used as well. Table 30-2 lists 
commonly used TN and neuropathic facial pain medications. Many 
of these medications have significant, even life-threatening, side 
effects; therefore, only dentists focusing on orofacial pain diagnosis 
and management use them in dental practice. Surgical treatment 
includes microvascular decompression of the offending vascular loop 
(so-called ]anetta procedure), GammaKnife radiosurgery, percutane
ous needle thermal rhizotomy, or balloon compression of the root 
entry zone. For the dentist, the critical issue is recognizing TN so that 
unneeded dental treatment or extractions are avoided. Unfortunately, 
when the trigger zone is located in an intraoral, dental, or periodon
tal site, unnecessary dental treatment is common. 

Pretrigeminal neuralgia 

Although a rare condition, pretrigeminal neuralgia (pre-TN) may 
occur. The presenting condition is typically an aching dental pain in 
a region where clinical and radiographic examinations reveal no 
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Table 30-2 Common Medications for Trigeminal 

Neuralgia and Neuropathic Facial Pains 

Medications 

Anticonvulsants 

Carbamazepine (Tegretol) 

Gabapentin (Neurontin) 

Clonazepam (Kionopin) 

Divalproex (Depakote) 

Oxcarbazepine (Trileptal) 

Lamotrigine (Lamictal) 

Topiramate (Topamax) 

Phenytoin (Dilantin) 

Tricyclic Antidepressants 

Amitriptyline 

Doxepin 

Nortriptyline 

Imipramine 

Box 30-3 Pretrigeminal Neuralgia: Clinical 
Characteristics 

Aching or burning pain 

Continuous or intermittent 

Unilateral location 

Dosage (mg/d) 

400-1200 

600-3200 

2-8 

500-2000 

300-2400 

50-500 

50-400 

300-600 

10-300 

10-300 

10-150 

10-300 

Local anesthesia of painful region temporarily arrests pain 
• Neurologic examination normal 

No dentoalveolar cause found 

Frequently responsive to anticonvulsant therapy 
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abnormality. Local anesthetic block of the tooth (or extraction site, 
if applicable) arrests pain for the duration of anesthetic's action. A 
number of patients with this condition have been demonstrated to 

go on to have typical TN symptoms (i.e., sharp electric shock pains 
the area). Pre-TN responds to similar treatments as TN, beginning 
with anticonvulsant therapy. To avoid unnecessary dental treatment 
the dentist must have a high index of suspicion for secondary diag
noses for those pains that are inconsistent with physical examination 
or do not respond in a predictable way after treatment. Clinical fea
tures of pre-TN are listed in Box 30-3. 

Odontalgia resulting from deafferentation 
(atypical odontalgia) 

Pain resulting from deafferentation refers to pain that occurs when 
damage to the afferent pain transmission system has occurred. 
Usually, this condition is caused by trauma or surgery, including 
extraction and endodontic treatment. By definition, extraction and 
endodontics are deafferentating because they involve amputation of 
tissue that contains the nerve supply of a human structure, the tooth. 

Facial Neuropathology 

Box 30-4 Odontalgia Resulting from Deafferentation 
� -

Burning or aching pain is continuous or almost continuous. 

Sharp paroxysms may occur. 

Allodynia, hyperesthesia, or hypoesthesia may be present. 

No dentoalveolar cause is found. 

History of surgical or other trauma exists. 

History of symptoms greater than 4 to 6 months exists. 
• Local anesthetic block is equivocal. 
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Limb amputation is another example of a deafferentation procedure. 

As with phantom limb pain, a similar picture of oral deafferentation 
pain may occur, but in only a small subset of patients are the symp

toms severe enough to warrant treatment. These pains may be main
tained by various mechanisms, some readily appreciated and others 
not yet completely understood. Peripheral hyperactivity at the site of 
nerve damage is easily understandable. At the site of dental alveolar 
nerve damage, neuronal hyperactivity leading to persistent pain 
occurs. In this form, the pain is frequently arrested with local anes
thetic block. CNS hyperactivity, however, also can be responsible for 
persistent pain experienced in the tooth site. In this modeL peripheral 

neural damage leads to changes in the second-order nerve in the 
trigeminal nucleus that synapsed with the primary peripheral noci

ceptor. Changes occur centrally in which ongoing pain transmission 
to higher cortical centers can occur despite minimal or even no 
peripheral input. Local anesthetic block does not arrest pain in this 
circumstance. 

Additionally, patients may exhibit both forms of compromise 
simultaneously (i.e., only a portion of pain may be arrested by local 
anesthetic block). Sympathetic nervous system activity has also been 
shown to augment some of these complex neuropathic processes. 
Clinical features of deafferentation pains are listed in Box 30-4. Inter
estingly, for many deafferentation pains, further peripheral surgical 

procedures frequently intensify symptoms and lead to a broader area 
of perceived pain. If pain resulting from deafferentation is suspected, 
further surgical procedures should be undertaken cautiously or not 
at all. 

The key to recognizing all of these conditions, and avoiding 
unnecessary and potentially harmful dental treatment frequently lies 
in obtaining an excellent description of the chief complaint includ
ing quality of pain, duration, alleviating factors, and aggravating 
factors. The history of the complaint and how the symptoms have 
changed over time can also be valuable. A more complete discussion 
follows in the section "Evaluation of Patient with Orofacial Pain." 

Postherpetic neuralgia 

Postherpetic neuralgia (PHN), a potential sequela of shingles, also 
known as herpes zoster (HZ), is the clinical manifestation of the reac
tivation of a lifelong latent infection with varicella zoster virus, 
usually contracted after an episode of chicken pox in early life. HZ 
occurs more commonly in later life and in immunocompromised 
patients. Each year in the United States, shingles strikes at least one 
million persons. Most cases occur in patients over 60 years of age. By 
age 85 years, 25% of persons will have had a bout. Of those who do, 
60% to 70% will have PI-I N .  Varicella zoster virus tends to be reacti
vated only once in a person's lifetime, with the incidence of second 
attacks being less than 5%. PHN occurs after reactivation of the virus, 
which can lay dormant in the gang.lia of a peripheral nerve. Most 
commonly, this is a thoracic nerve, but approximately 10% to 15% 
of the time the trigeminal nerve is involved, with the Vl dermatome 
affected in approximately 80% of trigeminal cases. When reactivated, 
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the virus travels along the nerve and is expressed in the cutaneous 

dermatome of that nerve. For a thoracic nerve, for example, the 
patient has a unilateral patch of vesicular eruption closely outlining 

the classical dermatome for that ne1ve. In the ophthalmic division of 
the trigeminal nerve, the Vl dermatome is outlined by rash. In the 
V2 or V3 distribution, intraoral and cutaneous expression is com

monly seen. HZ can also affect other cranial nerves, including CN II 

and Vlll, causing HZ ophthalmicus and oticus, respectively. The pain 

related to HZ commonly appears before any rash is visible. The acute 

phase is painful, but subsides, along with the rash, within 2 to 5 

weeks. However, a subset of patients develops a deafferentation pain 

that, as discussed previously, can have peripheral, central, or mixed 

features. The pain is typically burning, aching, or shocklike (consis

tent with a pain caused by a neuropathic condition). Treatment is 
undertaken with anticonvulsants or tricyclic or other antidepressants. 
Tramadol, a mild opioid with mild antidepressant effects, can be a 

useful adjunct. Local injections of painful sites, sympathetic block, 
or both are sometimes of value. Most importantly, preventive treat

ment of PI-IN with antivirals, analgesics, and frequently corticoste
roids ve1y early after rash presentation can significantly reduce the 

expression of PI-IN. 

A related condition, Ramsay Hunt syndrome, is a herpes zoster infec

tion of the sensory and motor branches of the facial ne1ve (VII), and 

in some cases tl1e auditory ne1ve (VIII). Symptoms include facial 
paralysis, vertigo, deafness, and herpetic eruption in the external audi

tory meallls. The tongue can also be involved via the chorda tympani. 

Neuroma 

After peripheral nerve transection, the proximal portion of the ne1ve 
generally forms sprouts in an effort to regain communication with 

the severed distal component. When sprouting occurs without distal 

segment communication, a stump of neuronal tissue, Schwann cells, 

and other neural elements can form. This stump, or neuroma, can 

become exquisitely sensitive to mechanical and chemical stimuli. 

The pain is commonly burning or shock! ike. Frequently, a positive 

Tine! sign is present. In this test, tapping over the suspected neuroma 
produces sharp, shooting electric shocklike pain. Damage to the 
mandibular or lingual nerve after third molar surgery is a source for 
neuroma formation that a dentist might see. 

Some oral-maxillofacial surgeons provide microneurosurgical 

treatment of suspected neuromas, which is beneficial for some 
patients. When a patient develops a painful neuroma of the inferior 
alveolar or lingual nerve or a neuroma is discovered during manage

ment of a patient with a nerve injury, the surgeon typically resects 

the neuroma and then reattaches the distal portion of the ne1ve back 

to the proximal end. Although it is difficult to predict which patients 

will benefit from nerve repair, evidence shows that neurosurgical 

intervention should be accomplished within 3 to 6 months to 

improve the likelihood of success. 

Burning mouth syndrome 

In this condition, the patient perceives a burning or aching sensation 

in all or part of the oral cavity. The tongue is the most frequently 

involved site. Perceived dry mouth and altered taste are common. The 
cause is unknown, but a defect in pain modulation may be the 

most promising theory. Most patients are postmenopausal women, 

although hormone replacement therapy does not consistently 
improve symptoms. Approximately SO% of patients improve without 

treatment over a 2-year period, indicating the importance of placebo
controlled trials when scientifically testing any treatment modality. 
The predominant treatment approach is with anticonvulsants or anti
depressants, although neither medication, even in combination, 
shows consistent results. 
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Other cranial neuralgias 

As with TN, any of the cranial nerves with a sensory component 

appears capable of a neuralgic presentation. The most common of 

the other cranial nerves to present this way is the glossopharyngeal 
ne1ve (IX) producing glossopharyngeal neuralgia (CN). The present

ing symptom in CN is typically sharp, electric shocklike pain on 

swallowing with a trigger zone in the oropharynx or the base of the 

tongue. Pain is usually experienced in the throat or tongue, but may 
be referred to the lower jaw. The facial nerve (VII) has a small somatic 

component on the anterior wall of the external auditory meatus in 

which shocklike pains are experienced (sometimes associated with 

symptoms of tinnitus, dysgeusia, and dysequilibrium ). The vagus 

nerve (X) also has the potential for neuralgic activity manifesting as 
pain in the laryngeal region shooting deep to the mandibular ramus 
or even to the region of the TM). Most often, treatment of cranial 

neuralgias such as TN involves the use of anticonvulsants; however, 
in some cases intracranial surge1y is necessary. 

CHRONIC HEADACHE 

Headache has many causes and is one of the most common com

plaints encountered by the primary care physician. When headaches 

recur regularly, the majority are diagnosed as one of the primary 

headaches: migraine, tension-type headache, or cluster headache. 
Although most headaches are centered in the orbits and temples, 

many may present in the lower half of the face, teeth, or jaws. 

Migraine 

Migraine is a common headache, afflicting approximately 18% of 

woman and 8% of men. The first migraine headache a person suffers 

typically occurs in the teenage years or in young adulthood but may 

begin in ve1y young children as well. Before pubeny, migraine occurs 

equally in both sexes. After puberty, the ratio changes, and women are 

at least twice as likely as men to have migraines. Migraine headaches 
are unilateral in approximately 40% of cases. An "aura" may develop 
several minutes to 1 hour before headache onset in approximately 
40% of patients. The aura is a neurologic disturbance, frequently 

expressed as flashing or shimmering lights or a panial loss of vision. 

Complicated auras may produce transient hemiparesis, aphasia, 
or blindness. About 80% of those suffering from migraine headaches 
have nausea and photophobia (intolerance to light) during attacks. 
Migraines typically last 4 to 72 hours. The International Headache 

Society criteria for migraine are listed in Boxes 30-5 and 30-6. Head

ache triggers include menstruation, stress, certain vasoactive foods 

or drugs, and certain musculoskeletal disorders that produce pain 

in the trigeminal system (e.g., TMJ disorders). The mechanism for 

migraine headache, although not completely understood, appears to 

involve neurogenic inflammation of intracranial blood vessels result
ing from neurotransmitter imbalance in certain brainstem centers. 

Migraine is a referred pain process, and the intracranial vessel 
involved determines the site of perceived pain (e.g., the orbit, temple, 

jaw, or vertex of the head). Preventive treatment is directed at nor

malizing neurotransmitter imbalance with antidepressants, anticon
vulsants, �-blockers, cyproheptadine, botulinum toxin, and other 
drugs. Biofeedback and other therapies are also helpful. Treatment 

of acute attacks is with the "triptans" (e.g., sumatriptan IImitrexJ, 

zolmitriptan [ ZomigJ, rizatriptan [MaxaltJ, naratriptan [AmergeJ, and 

almotriptan [AxertJ, naratriptan JAmergeJ, frovatriptan [FrovaJ, 

eletriptan [ RelpaxJ), ergots, nonsteroidal anti-inflammatory drugs 
(NSAIDs), opioid analgesics, antiemetics, and other agents. 

For the dentist, knowledge of migraine is important because TM) 
disorders may precipitate a migraine attack in a migraine-prone 
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Box 30-5 International Headache Society Criteria for 
Migraine Headache without Aura 

...... 

A. At least 5 attacks fulfilling criteria B-D 

B. Headache attacks lasting 4-72 h (untreated or unsuccessfully 

treated) 

C. Headache has ;;>.2 of the following characteristics: 

1. unilateral location 

2. pulsating quality 

3. moderate or severe pain intensity 

4. aggravation by or causing avoidance of routine physical 

activity (eg, walking, climbing stairs) 

D. During headache ;;>.1 of the following: 

1. nausea and/or vomiting 

2. photophobia and phonophobia 

E. Not attributed to another disorder 
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Box 30-6 International Headache Society Criteria for 
Migraine Headache with Aura 

A. At least 2 attacks fulfilling criteria B-D 

B. Aura consisting of ;;>.1 of the following, but no motor weakness: 

1. fully reversible visual symptoms including positive and/or 

negative features 

2. fully reversible sensory symptoms including positive and/or 

negative features 
3. fully reversible dysphasic speech disturbance 

C. At least two of the following: 

1. homonymous visual symptoms and/or unilateral sensory 

symptoms 

2. at least one aura symptom develops gradually over ;;>.5 min 

and/or different aura symptoms occur in succession over 
;;>.5 min 

3. each symptom lasts ;;>.5 and :S:60 min 

D. Headache fulfilling criteria B-D for 1.1 Migraine without aura 

begins during the aura or follows aura within 60 min 

E. Not attributed to another disorder 
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patient. Likewise, cervical spine and cervical muscular disorders may 

precipitate migraine. It is also important for the dentist to recognize 

that cervical and masticatory muscle hyperactivity often occurs during 
a migraine headache. Migraine may, therefore, be a perpetuating 

factor in some TMJ disorders or a reason for misdiagnosis. Although 

toothache and jaw pains are not a common expression of migraine, 

a number of cases have been reported in the literature and are seen 

with some frequency by pain specialists. When migraine is a cause 

of jaw or face pain, the key to the diagnosis is recognizing that 

nausea, sonophobia, and photophobia are not accompaniments of 

masticatory musculoskeletal disorders or jaw and tooth pain of 

dental origin. 

Tension-Type Headache 

The majoriry of patients who report to the physician with a chief 
complaint of headache are diagnosed with tension-type headache. 

The name can be misleading because "muscle tension" or "tension 

from stress" is not always present, alone or in combination. 

Tension-rype headache is common in the general population, and 

most individuals have experienced tension-type headaches. 

Facial Neuropathology 

Box 30-7 International Headache Society Criteria for 
Episodic Tension-Type Headache 

A. At least 10 episodes occurring on <1 d/mo (<12 d/y) and 

fulfilling criteria B-D 

B. Headache lasting from 30 min to 7 d 

C. Headache has ;;>.2 of the following characteristics: 

1. bilateral location 

2. pressing/tightening (non-pulsating) quality 

3. mild or moderate intensity 

4. not aggravated by routine physical activity 

D. Both of the following: 

1. no nausea or vomiting (anorexia may occur) 

2. no more than one of photophobia or phonophobia 

E. Not attributed to another disorder 
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Chronic tension-rype headache is more common in women than 

in men. The headache is generally bilateral. Pain is frequently 
bi-temporal or frontal-temporal in distribution. Patients commonly 

describe their pain as though their head is "in a vice" or a "squeezing 

hatband" is around their head. These headaches can occur with or 

without "pericranial muscle tenderness" (i.e., tenderness to palpation 

of tl1e masticat01y and occipital muscles). To be defined as chronic 

tension-rype headache, symptoms must be present longer than 15 
days per month. The International Headache Sociery criteria for 

tension-rype headache are listed in Box 30-7. Treatment of a tension

rype headache is commonly with tricyclic or other antidepressants. 

When tension-rype headaches occur in those who also suffer from 

migraines, migraine treatments are usually beneficial. 

Psychosocial factors are often a contributing factor influencing 

tension-type headache. In this situation, cognitive-behavioral and 

other psychological therapies such as regular aerobic exercise are 

frequently beneficial. 

For the dentist, it is important to distinguish tension-rype head

ache from masticatory myofascial pain. This can be confusing because 

both conditions have similar symptoms. It is significant that in myo

fascial pain, pressure to various head or neck muscles refers to the 

site of head pain, whereas in tension-rype headaches, pressure identi

fies the site of pain. For either condition, identifying the site of pain 

does not always imply the source of pain. Additionally, in tension
rype headache, pain does not proportionally increase with increasing 

pressure to the headache site or refer pain to other areas. 

Cluster Headache 

Cluster headache is a clearly unilateral head pain rypically centered 

around the eye and temporal regions. The pain is intense, frequently 

described as a stabbing sensation (i.e., as if an ice pick was being 

driven into the eye). Some component of parasympathetic overactiv

iry is present (commonly lacrimation, conjunctival injection, ptosis, 

or rhinorrhea). Headaches tend to occur in cyclical patterns or clus

ters, last 15 to 180 minutes, and may occur once or multiple times 

per day, commonly with precise regulariry (e.g., awakening the 

patient at the same time night after night). The headaches can occur 

in clusters such that they may be present for some months and then 
remit for several montl1s or even years. Alcohol ingestion consistently 
triggers headame but only during cluster episodes. Smoking tobacco 
is also associated with cluster headaches. As opposed to most other 

chronic headaches, men are much more likely to have cluster 

headaches compared with women, first developing the problem in 

their late 20s (Box 30-8). International Headache Sociery criteria 

are listed in Box 30-9. Treatment, as in migraine, is preventive or 
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Box 30-8 Common Cluster Headache Features 
r--

Sex: Mainly male 

Frequency: Up to 8 per day 

Quality: Throbbing or stabbing 

Intensity: Severe 
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Box 30-9 International Headache Society Criteria for 

Cluster Headache 
� 

A. At least 5 attacks fulfilling criteria B-D 
B. Severe or very severe unilateral orbital, supraorbital and/or 

temporal pain lasting 15-180 min if untreated 

C. Headache is accompanied by <':1 of the following: 

1. ipsilateral conjunctival injection and/or lacrimation 

2. ipsilateral nasal congestion and/or rhinorrhoea 

3. ipsilateral eyelid oedema 

4. ipsilateral forehead and facial sweating 

5. ipsilateral miosis and/or ptosis 

6. a sense of restlessness or agitation 

D. Attacks have a frequency from 1/2 d to 8/d 

E. Not attributed to another disorder 
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symptomatic. Preventive treatment is accomplished with verapamil, 
lithium salts, anticonvulsants, corticosteroids, and certain ergot com
pounds. Symptomatic treatment is with "triptans," ergots, and anal

gesics. Oxygen inhalation at 7 to 10 liters per minute (L/min) may 

be an effective abortive treatment. Local anesthetics can also be used 
in localized areas of pain 

Dentists must be aware that cluster headache frequently produces 
pain in the posterior maxilla, mimicking severe dentoalveolar pain 
in the posterior maxillary teeth. The pain is frequently stabbing and 
intense, although background aching may occur. Unnecessary dental 
therapy is, unfortunately, common. Common features can distin
guish a toothache resulting from cluster headache from a toothache 
produced by a dental problem: 
• Rapid emergence and discontinuation of symptoms unlike 

typical toothache 
• Toothache precipitated by alcohol ingestion 
• Toothache accompanied by unilateral rhinorrhea or other 

parasympathetic symptoms 
• Toothache that occurs with periodicity 

OTHER CHRONIC HEAD PAINS OF 

DENTAL INT EREST 

Temporal Arteritis (Giant C ell Arteritis) 

Temporal arteritis, more properly termed giant. cell aneritis, is literally 

an inflammation (i.e., vasculitis) of the cranial arterial tree that 
can affect any or all vessels of the aortic arch and its branches. The 
condition is most prevalent in those over SO years of age. The inflam
mation results from a giant cell granulomatous reaction. Polymyalgia 
rheumatica, the most common nonarticular rheumatologic condi
tion causing diffuse muscle inflammation, is frequently a comorbid 
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condition. Dull aching or throbbing temporal or head pain is a 
common complaint affecting 70% of patients, and is the presenting 
symptom in one third of patients. Jaw claudication (i.e., increasing 
weakness and pain in the jaw or tongue with ongoing mastication) 
may lead the patient to visit the dentist for diagnosis. Any older 
patient reporting jaw or face pain not obviously of odontogenic 
origin and whose symptoms suggest temporal arteritis should be 
referred for an erythrocyte sedimentation rate or cross-reactive protein 
testing (CRP). Although a negative test does not rule out temporal 
arteritis, a significantly elevated erythrocyte sedimentation rate or 

CRP may help confirm the diagnosis. A temporal artery biopsy may 
also be obtained, but, again, a negative test does not conclusively rule 
out the condition. Treatment is with high-dose corticosteroids, fre
quently for many months, and early treatment is necessary to avoid 
blindness caused by extension of the disease process to the ophthal
mic artery. 

Indo methacin-Responsive Headaches 

A number of head pains respond primarily or exclusively to the 
NSAID indomethacin. One of these headaches, chronic paroxysmal 
hemicrania, is similar in presentation to cluster headache, although 

the attacks are short lived (lasting several minutes) and occur many 
times a day. Unlike cluster headaches, women are more often affected 
compared with men. Again, a toothache may be the initial presenta

tion. Exertional headaches, as in weight lifting or during sexual inter
course, may also produce intense, rapid-onset headache responsive 
to indomethacin. Hypnic headache, seen in older patients, wake the 
patient from sleep generally within 2 to 4 hours of sleep onset and 
last IS minutes to 3 hours. These are frequently indomethacin 
responsive, but hypnic headache is not accompanied by symptoms 
of parasympathetic overactivity. 

EVALUATION OF PATIENT WITH 

OROFA CIAL PAIN 

Evaluation of the dental patient who has jaw or face pain of non
odontogenic origin is an important skill that must be mastered by 
dentists. Obtaining an accurate history is the most important com
ponent of information gathering. For chronic headache disorders and 
many neuropathic disorders, such as TN, pre-TN, and other cranial 
neuralgias, as well as burning mouth syndrome, generally no visible 
abnormality is found on physical examination; therefore, the clini
cian must rely on the verbal history to arrive at an accurate diagnosis . 
Chronic headache disorders based on symptom description are pre

sented in Table 30-3. 
The pain history should include the chief complaint. including 

the current description of pain quality (e.g., aching, throbbing, 
burning, shocklike, paroxysmal, or some combination), intensity, 
when it occurs, how long it lasts, if it changes in character over time, 
precipitating factors, and alleviating factors. The history of the present 
illness should include date of onset, circumstances surrounding 

onset, how the pain evolved over time, diagnostic tests obtained, 
diagnoses rendered, what treatments were instituted in the past, and 
the response to those treatments. Finally, a comprehensive medi al 
and dental history should be taken. Usually, a short differential diag
nosis can be made at this time. The physical examination attempts 
to narrow this list to obtain a working diagnosis. 

The physical evaluation should include all aspects of the normal 
dental evaluation, including vital signs determination, intraoral 
examination with oral cancer screening, and head and neck exami
nation with an evaluation of the temporal and carotid arteries, 
lymph nodes, skin, head, and neck, as well as myofascial and TMJ 
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Table 30-3 Differential Diagnoses of Common Headaches 

Temporal Arteritis 

Acute or chronic 

Migraine 

Acute 

Facial Neuropathology 

Cluster Tension 

Acute Chronic 

Localized Unilateral (40%) Unilaterial Global, unilateral 

Associated 
symptoms 

Pain character 

Duration 

Prior history 

Diagnostic test 

Physical 

examination 

Weight loss, polymyalgia 

rheumatica, fever, decreased 

vision, jaw claudication 

Severe throbbing over area affected 

Prolonged 

(-) 

Erythrocyte sedimentation rate (+) 

Tender temporal arteries, myalgias, 

fever 

Nausea, vomiting, photophobia, 
phonophobia 

Throbbing 

Prolonged 

(+) 

None-history 

Nausea, vomiting, photophobia, 

phonophobia 

Table 30-4 Rapid Cranial Nerve Examination for the General Dentist 

Rhinorrhea, lacrimation 
of ipsilateral side 

Sharp stabbing 

30 minutes - 2 hours 

(+) 

None-history 

Unilateral, rhinorrhea, 

lacrimation, partial 
Horner syndrome 

Multisomatic 
complaints 

Aching 

Daily 

(+) 

None-history 

The examination begins with the patient seated in the dental chair. The clinician asks the patient if he or she has any severe problems with seeing, 

hearing, or dizziness and observes the patient for signs of visual or auditory problems, including whether the eyes move consensually. The 

clinician also checks for eyelid ptosis and mouth symmetry when patient smiles. 

Next, the patient tries to hold the eyelids tightly closed while the clinician tries to open them with the fingers. While the patient's eyes are closed, 

the clinician holds coffee or cloves to the patient's nose and asks the patient to identify the odor. The patient then opens the eyes wide while 
raising the eyebrows. The clinician shines a bright light into each eye and observes the reaction of each pupil. The patient looks directly left and 
right and then tries to look at each shoulder without moving the head. 

The clinician then asks the patient to show the teeth, then pucker, and then evert the lower lip. Next, the patient clenches the jaw closed while 

the clinician palpates each masseter muscle. The patient then opens the mouth and sticks the tongue straight out. While the tongue is out, the 

clinician uses a cotton-tipped applicator to stroke each side of the uvula briefly. With the clinician's hands on the lateral aspects of the patient's 
chin, the patient then tries to push laterally against the hands. The clinician then rubs the fingers in front of each of the patient's ears and asks 

what the patient hears. 

Finally, areas of hypoesthesia or hyperesthesia are identified and recorded. Areas of the pain complaint receive special attention if nerve injury is 

suspected. Trigger areas for trigeminal neuralgia are investigated if symptoms warrant. 

Cranial Nerve (CN) Abnormal Test Results 

Failure to identify odor may indicate nasal obstruction or CN I problem. 

Failure of pupil to constrict or presence of nonconsensual gaze may indicate CN II problem. 

Failure of pupil to constrict or presence of ptosis may indicate CN Ill problem. 

Inability of eye to look to ipsilateral shoulder may indicate CN IV problem. 

!-Olfactory 

11-0ptic 

Ill-Oculomotor 

IV-Trochlear 

V-Trigeminal Inability to feel light touch may indicate sensory CN V problem. Weakness of masseter may indicate motor CN V problem. 

VI-Abducent 

VII-Facial 

Areas of hypoesthesia or hyperesthesia should be identified and recorded. Areas of pain complaint should receive 

special attention if nerve injury is suspected. Trigger areas for trigeminal neuralgia should also be investigated if 

symptoms warrant. 

Inability of eye to look to ipsilateral side may indicate CN VI problem. 

Inability to raise eyebrows, hold eyelids closed, symmetrically smile, pucker, or evert lower lip may indicate CN VII 
problem. 

VIII-Acoustic Poor hearing or symptoms of vertigo may indicate CN VIII problem. 

IX-Giossopharyngeal Failure of uvula to elevate on stroked side may indicate CN IX problem. 

X-Vagus Failure of uvula to elevate on stroked side may indicate CN X problem. 

X i-Accessory Weakness in turning head against resistance may indicate CN XI problem. 

XII-Hypoglossal Deviation of tongue to one side may indicate CN XII problem on that side. 
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examination. In addition, a cranial nerve screening examination 

should be performed. It is understood that most dentists would not 

include all aspects of the formal neurologic examination, such as 

funduscopic examination and testing of ability to smell, in this 

screening. See Table 30-4 for cranial screening evaluation. This latter 

examination is frequently an attempt to detect areas of hyperesthesia 
or hyperalgesia, allodynia, a trigger zone for TN, or an area of 

decreased sensation. In addition, it is important to define whether 

the pain follows normal neuroanatomic boundaries and, if so, to 

define these areas. Diagnostic anesthetic testing, usually with a 

vasoconstrictor-free solution, is appropriate to help define whether a 

suspected neuropathic pain condition has a significant peripheral 

component perpetuating pain. 

attempted, and finally, inferior alveolar and lingual nerve block anes

thesia is undertaken if pain has not yet been alleviated. At each test, 

any alteration in pain response is noted. 

When a peripheral component occurs, local anesthesia may arrest 

the pain for the duration of anesthesia. Most commonly, local anes

thesia is applied to increasingly larger neuroanatomic regions. For 

instance, with a pain in the region of the mandibular canine, topical 

anesthesia in the anterior mandibular gingiva is applied. If pain is 

not arrested, the response to infiltration anesthesia is assessed. If no 

response is seen, a mental block (sparing the lingual nerve) is 

Imaging is appropriate for many disorders to rule out an odonto

genic, sinus, or bony pathologic condition. The orthopantograph is 

helpful when supported by selected dental periapical radiographs, as 

needed. For most neuropathic and headache disorders, intracranial 

imaging is important to rule out a CNS demyelinating process (e.g., 

multiple sclerosis in which TN may be the presenting symptom), 

vascular malformation, tumor, or other abnormality. Except for spe

cially trained dentists, it is appropriate for the prima1y care physician 

or neurologist to order these studies. Other specialized studies (e.g., 

magnetic resonance arteriography, bone scan, and scintigraphy) may 

be indicated. With the information obtained from these studies, 

the dentist may elect to treat the patient or refer the patient to an 

oral-maxillofacial surgeon, general dentist focusing on orofacial 

pain diagnosis and management, or an appropriate physician. The 

role of the primary care dentist is mainly to establish a proper diag

nosis and avoid unnecessary treatment, which may jeopardize the 

patient's health. 
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Patients frequently consult a dentist because of pain or dysfunction 

in the temporomandibular region. The most common causes of 

temporomandibular disorders {TMDs) are muscular disorders, 

which are commonly referred to as myofascial pain and dysfunction. 
These muscular disorders are generally managed with a variety of 

reversible nonsurgical treatment methods. 

Other causes of temporomandibular pain or dysfunction origi

nate primarily within the temporomandibular joint (TMJ). These 

causes include internal derangement, osteoarthritis, rheumatoid 
arthritis, chronic recurrent dislocation, ankylosis, neoplasia, and 
infection. Although most of these disorders respond to nonsurgical 

therapy, some patients may eventually require surgical treatment. If 

a successful result is to be achieved, management of these patients 
requires a coordinated plan that includes the general dentist, the 

oral-maxillofacial surgeon, and other health care providers. 

EVALUATION 

The evaluation of the patient with temporomandibular pain, dys

function, or both is like that in any other diagnostic workup. This 

evaluation should include a thorough history, a physical examination 

of the masticatory system, and problem-focused TMJ radiography. 

Interview 

The patient's history may be the most important part of the evalua

tion because it furnishes clues for the diagnosis. The history begins 

with the chief complaint, which is a statement of the patient's reasons 
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Figure 31-1 Systematic evaluation of muscles of mastication. A, Palpation of masseter muscle. B, Palpation of temporalis muscle. C, Palpation of 
temporalis tendon attachment on coronoid process and ascending ramus. 

for seeking consultation or treatment. The history of the present 
illness should be comprehensive, including an accurate description 
of the patient's symptoms. The following attributes of symptoms 
should be explored during the interview: location, quality and sever
ity, quantity, timing, setting in which symptoms occur, remitting or 
exacerbating factors, and associated manifestations.' 

It is often helpful to have the patient point to the exact location 
where the symptom occurs, especially if the symptom is pain. Deter
mining the origin of pain is more reliable if the patient points to one 
specific location, for example, the joint capsule, rather than if the 
patient circles the entire left side of the face with a finger. Qualitative 
descriptors may also provide a clue as to the source of the symptom. 
For example, muscular pain is usually described as "dull" and "achy," 
whereas acute joint pain may be "sharp" or "shooting." The use of a 

visual analog pain scale, rating the pain level on a scale from 1 to 10, 
may also help obtain an understanding of the patient's perception of 
the severity of pain. The timing of the patient's perceived pain is also 
helpful in determining a cause. Pain that occurs primarily in the 
morning may indicate a systemic arthritis such as rheumatoid arthri
tis or myofascial pain resulting from nocturnal bruxism. If pain only 
occurs toward the end of the day, osteoarthritis may be explored as 
a potential cause. The setting in which a symptom occurs should also 
be noted. For example, a stressful situation might result in a patient 
initiating a parafunctional habit such as nail biting. Removing the 
patient from the stressful situation may be the only treatment 
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indicated. Questioning the patient for remitting or exacerbating 
factors should also include any previous treatments and the response 
to those treatments. Lastly, TMDs are usually associated with other 
manifestations that may need to be addressed during treatment. 
Some of the more common associated symptoms include headaches, 
limited ability to open the mouth, and malocclusion. It is often 
helpful to have the patient fill out a general questionnaire with ques
tions directed toward these issues to ensure that the appropriate 
information is gathered. 

Examination 

The physical examination consists of an evaluation of the entire 
masticatoty system. The head and neck should be inspected for soft 
tissue asymmetry or evidence of muscular hypertrophy. The patient 
should be observed for signs of jaw clenching or other habits. The 
masticatory muscles should be examined systematically. The muscles 
should be palpated for the presence of tenderness, fasciculations, 
spasm, or trigger points (Figure 31-1). 

The TM)s are examined for tenderness and noise (Figure 31-2). 
The location of the joint tenderness (e.g., lateral or posterior) should 
be noted. If the joint is more painful during different areas of the 
opening cycle or with different types of functions, this should be 
recorded. The most common forms of joint noise are clicking (a 
distinct sound) and crepitus (i.e., scraping or grating sounds). Many 
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Figure 31-2 Evaluation of temporomandibular joint for tenderness 
and noise. Joint is palpated laterally in closed position (A) and open 
position (B) 

joint sounds can be easily heard without special instrumentation or 
can be felt during palpation of the joint; however, in some cases, 
auscultation with a stethoscope may allow less obvious joint sounds 
such as mild crepitus to be appreciated. 

The mandibular range of motion should be determined. Normal 
range of movement of an adult's mandible is about 45 mm vertically 
(i.e., interincisally) and 10 mm protrusively and laterally (Figure 
31-3). The normal movement is straight and symmetric. In some 
cases, tenderness in the joint or muscle areas may prevent opening. 
The clinician should attempt to ascertain not only the painless vol
untary opening but also the maximum opening that can be achieved 
with gentle digital pressure. In some cases, the patient may appear to 
have a mechanical obstruction in the joint causing limited opening 
but with gentle pressure may actually be able to achieve near nor
mal opening. This may suggest muscular rather than intracapsular 
problems. 

The dental evaluation is also important. Odontogenic sources of 
pain should be eliminated. Teeth should be examined for wear facets, 
soreness, and mobility, which may be evidence of bruxism. Although 
the significance of occlusal abnormalities is controversial, the occlu
sal relationship should be evaluated and documented. Missing teeth 
should be noted, and dental and skeletal classification should be 
determined. The clinician should note any centric relation and centric 
occlusion discrepancy or significant posturing by the patient. The 

Figure 31-3 Measurement of range of jaw motion. A, Maximum 
voluntary vertical opening. B, Evaluation of lateral excursive movement 
(should be approximately 1 0 mm) Protrusive movements should be 
similar to excursion. 

examination findings can be summarized on a TMD evaluation form 
and included in the patient's chart. In many cases, a more detailed 
chart note may be necessary to document adequately all of the history 
and examination findings described previously. 

Radiographic Evaluation 

Radiographs of the TMJ are helpful in the diagnosis of intra-articular, 
osseous, and soft tissue pathologic conditions. The use of radio
graphs in the evaluation of the patient with TMD should be based 
on the patient's signs and symptoms instead of routinely ordering a 
standard set of radiographs. In many cases, the panoramic radiograph 
provides adequate information as a screening radiograph in evalua
tion of TMD. A variety of other radiographic techniques that are 
available may provide useful information in certain cases. 

Panoramic radiography. One of the best overall radiographs for 
screening evaluation of the TMJs is the panoramic radiograph. This 
technique allows visualization of both TM)s on the same film. 
Because a panoramic technique provides a tomographic-type view of 
the TML this can frequently provide a dear assessment of the bony 
anatomy of the articulating surfaces of the mandibular condyle and 
glenoid fossa (Figure 31-4 ); and other areas such as the coronoid 
process can also be visualized2 Many machines are equipped to 
provide special views of the mandible, focusing primarily on the area 
of the TM)s. These radiographs can often be completed in the open 
and closed positions. 

Tomograms. The tomographic technique allows a more detailed 
view of the TM)3 This technique allows radiographic sectioning of 
the joint at different levels of the condyle and fossa complex, which 
provides individual views visualizing the joint in "slices" from the 
medial pole to the lateral pole. These views eliminate bony superim
position and overlap and provide a relatively clear picture of the bony 
anatomy of the joint. 
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Figure 31-4 Panoramic imaging. A, Normal anatomy of right condyle. B, Imaging illustrates degenerative changes of left condyle via remodeling . 

Figure 31-5 Arthrogram shows dye in inferior and superior joint spaces. Anatomy and location of disk is indirectly interpreted from dye pattern 
observed after injection of joint spaces above and below disk. This arthrogram demonstrates anterior disk displacement without reduction. A, Closed 
position. B, Open position. 

Temporomandibular joint arthrography. This imaging method 
was the first technique available that allowed visualization (indirect) 
of the intra-articular disk. Arthrography involves the injection of 
contrast material into the inferior or superior spaces of a joint, after 
which the joint is radiographed' Evaluation of the configuration of 
the dye in the joint spaces allows evaluation of the position and 
morphology of the articular disk (Figure 31-5). This technique also 
demonstrates the presence of perforations and adhesions of the disk 
or its attachments. With the availability of more advanced, less inva
sive techniques, arthrography is rarely used. 

Computed tomography. Computed tomography (CT) provides 
a combination of tomographic views of the joint, combined with 
computer enhancement of hard and soft tissue images5 This tech
nique allows evaluation of a variety of hard and soft tissue pathologic 
conditions in the joint. CT images provide the most accurate radio
graphic assessment of the bony components of the joint (Figure 
31-6). CT reconstruction capabilities allow images obtained in one 
plane of space to be reconstructed so that the images can be evaluated 
from a different view. Thus, evaluation of the joint from a variety of 
perspectives can be made from a single radiation exposure. 

Cone beam computed tomography. Cone beam computed 
tomography (CBCT) has recently become a popular diagnostic tool 
among dentists and oral-maxillofacial surgeons, mostly because of 
its convenience, accuracy, and reduced cost. CBCTs are office-based 
scanners that are capable of providing tomographic views with three
dimensional reconstructions of the mandibular condyle and articular 
eminence (Figure 31-7). When evaluating bony structures, it has the 
diagnostic accuracy of conventional CT scanners but requires much 
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Figure 31-6 Computed tomography. A, Coronal images illustrate 
normal architecture of the right (R) condyle with alteration of the left 
condyle resulting from a history of trauma. B, Axial views depict the 
altered condylar anatomy referenced against the contralateral joint. 
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Figure 31-7 Cone beam computed tomography (CBCT) A, CBCT 
scanner. B, Three-dimensional image of a remodeled condyle as a result 
of a childhood fracture. 

less radiation exposure to patients6•7 The major limitation to the 
CBCr is that it does not provide diagnostic images of soft tissue 
structures. 

Magnetic resonance imaging. The most effective diagnostic 
imaging technique to evaluate TMJ soft tissues is magnetic resonance 
imaging (MRI; Figure 31-8).8 This technique allows excellent images 
of intra-articular soft tissue, making MRI a valuable technique for 
evaluating disk morphology and position. MRI images can be 
obtained showing dynamic joint function in a cinematic fashion, 
providing valuable information about the anatomic components of 
the joint during function. The fact that this ted1nique does not use 
ionizing radiation is a significant advantage. 

Nuclear imaging. Nuclear medicine studies involve intravenous 
injection of technetium-99, a y-emitting isotope that is concentrated 
in areas of active bone metabolism. Approximately 3 hours after 
injection of the isotope, images are obtained using a gamma camera. 
Singl e-photon emission Cr images can then be used to determine 
active areas of bone metabolism (Figure 31-9)9 Although this tech
nique is extremely sensitive, the information obtained may be 
difficult to interpret. Because bone changes such as degeneration 
may appear identical to repair or regeneration, this technique 
must be evaluated cautiously and in combination with clinical 
findings. 

Psychological Evaluation 

Many patients with temporomandibular pain and dysfunction of 
longstanding duration develop manifestations of chronic pain syn
drome behavior. This complex may include gross exaggeration of 
symptoms and clinical depressionw·'' The comorbidity of psychiatric 
illness and temporomandibular dysfunction can be as high as 10% 
to 20% of patients seeking treatment. 12 A third of these patients is 
suffering from depression at the time on initial presentation, whereas 
more than two thirds have had a severe depressive episode in their 
history. 13 Psychiatric disorders may elicit somatic components 
through parafunctional habits resulting in dystonia and myalgia, and 
individuals with chronic pain commonly have a higher incidence of 
concomitant anxiety disorders.14-'6 Behavioral changes associated 
with pain and dysfunction can be elicited in the history through 
questions regarding functional limitation that results from the 
patient's symptoms.17 If the functional limitation appears to be exces
sive compared with the patient's clinical signs or the patient appears 
to be clinically depressed, further psychological evaluation may be 
warranted.'8 

Figure 31-8 Magnetic resonance image. A, Normal positioning of the articular disk between the articular em i nence and condyle during translat ion. 
B, Image demonstrates anterior disk displacement without reduction, limiting range of motion. 
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Figure 31-9 Single-photon emission computed tomography (bone 
scan). The area of increased activity is apparent in the right 
temporomandibular joint 

CLASSIFICATION OF TEMPOROMANDIBULAR 
DISORDERS 

Myofascial Pain 

Myofascial pain and dysfunction (MPD) is the most common cause 

of masticatory pain and limited function for which patients seek 

dental consultation and treatment. The source of the pain and 

dysfunction is muscular, with masticatory muscles developing 
tenderness and pain as a result of abnormal muscular function or 

hyperactivity. The muscular pain is frequently, but not always, associ

ated with daytime clenching or nocturnal bruxism. The cause of MPD 

is multifactorial. One of the most commonly accepted causes of MPD 
is bruxism resulting from stress and anxiety, with occlusion being a 
modifying or aggravating factor. M PD may also occur because of 

internal joint problems such as disk displacement disorders or degen

erative joint disease (DJD). 
Patients with MPD generally complain of diffuse, poorly local

ized, preauricular pain that may also involve other muscles of mas
tication such as the temporalis and medial pterygoid muscles. In 
patients with nocturnal bruxism, the pain is frequently more severe 

in the morning. Patients generally describe decreased jaw opening 

with pain during functions such as chewing. Headaches, usually 

bi-temporal in location, may also be associated with these symptoms. 

Because of the role of stress, the pain is often more severe during 

periods of tension and anxiety. 

Examination of the patient reveals diffuse tenderness of the mas

ticatory muscles. The TM)s are frequently nontender to palpation. In 

isolated MPD, joint noises are usually not present. However, as men

tioned previously, MPD may be associated with a variety of other 

joint problems that may produce otherTMJ signs and symptoms. The 
range of mandibular movement in patients with MPD may be 

decreased and is associated with deviation of the mandible toward 

the affected side. Teeth frequently have wear facets. However, the 
absence of such facets does not eliminate bruxism as a cause of the 
problem. 

Radiographs of the TM)s are usually normal. Some patients have 

evidence of degenerative changes such as altered surface contours, 

erosion, or osteophytes. These changes, however, may result from or 

be unassociated with the MPD problem. 

Internal Derangements 

In a normally functioning TML the condyle functions in a hinge and 

a sliding fashion. During full opening, the condyle not only rotates 

on a hinge axis but also translates forward to a position near the most 
inferior portion of the articular eminence (Figure 31-10). During 

function, the biconcave disk remains interpositioned between the 

condyle and the fossa, with the condyle remaining against the thin 
intermediate zone during all phases of opening and closing. Fre

quently, patients with TMJ pain and dysfunction have an abnormal 

relationship among the condyle, the disk, and the fossa. This abnor

mal relationship is commonly referred to as internal derangemenl. 
Clinical manifestations of internal derangements have been found to 

vary but in a characteristic way according to the degree of pathologic 
change. As a result, staging criteria were developed with respect to 
clinical, radiologic, and surgical findings as seen in Box 31-1.19 

Anterior disk displacement with reduction. In anterior disk 

displacement, the disk is positioned anterior and medial to the 

condyle in the closed position. During opening, the condyle moves 
over the posterior band of the disk and eventually returns to the 
normal condyle-and-disk relationship, resting on the thin intermedi

ate zone. During closing, the condyle then slips posteriorly and rests 

on the retrodiskal tissue, with the disk returning to the anterior, medi

ally displaced position (Figure 31-11 ). 

Patients with stage I internal derangement generally have no 

symptoms except minor joint noise. Joint noise (i.e., clicking) is com

monly heard with opening, when the condyle moves from the area 
posterior to the disk into the thin concave area in the middle of the 

disk. In some cases, clicking can be heard or palpated during the 
closing cycle. Maximal opening can be normal or slightly limited, 
with the click occurring during the opening movement. Anatomi
cally, the opening click corresponds to the disk reducing to a more 

normal position. The closing click (i.e., reciprocal click) corresponds 

to the disk failing to maintain its normal position between the con

dylar head and the articular eminence and slipping forward to the 

Figure 31-10 Normal disk and condyle relationship . A, The biconcave disk is interpositioned between the fossa and the condyle in the closed 
position. B, When it translates forward, the thin intermediate zone stays in consistent relationship with the condyle. C, Maximum open position. 

632 

-_, . 

www.ShayanNemoodar.com



Management ofTemporomandibular Disorders 

Box 31-1 Wilkes Staging Classification for Internal 
Derangement of the Temporomandibular Joint 

---- -

1 . Early Stage 
a. Clinical: no significant mechanical symptoms, other than soft, 

reciprocal clicking; no pain or limitation of motion 

b. Radiologic: slight forward displacement; good anatomic 

contour of the disk; normal computed tomography (CT) scan 

c. Surgical: Normal anatomic form; slight anterior displacement; 

passive incoordination (clicking) 
2. Early/Intermediate Stage 

a. Clinical: first few episodes of pain, occasional joint tenderness 

and related temporal headaches, beginning major mechanical 
problems, increase in intensity of clicking 

b. Radiologic: slight forward displacement, slight thickening of 
the posterior edge or beginning anatomical deformity of disk, 
and normal CT scan 

c. Surgical: anterior displacement, early anatomical deformity 

(mild thickening of posterior edge of disk), and well-defined 

central articulating area 

3. Intermediate Stage 
a. Clinical: multiple episodes of pain, joint tenderness, temporal 

headaches, major mechanical symptoms-intermittent 

catching or locking and sustained locking, restriction of 
motion and pain with function 

b. Radiologic: anterior displacement with significant deformity of 

the disk (moderate to marked thickening of posterior edge) 

and normal CT scan 
c. Surgical: marked disk deformity with displacement, variable 

adhesions and no hard-tissue changes 

4. Intermediate/late Stage 
a. Clinical: chronic pain with variable and episodic acute pain, 

headaches, variable restriction of motion, and undulating 

course 

b. Radiologic: increase in severity over intermediate stage, 

abnormal CT scan, and early to moderate degenerative 
remodeling hard-tissue changes 

c. Surgical: increase in severity over intermediate stage, 

hard-tissue degenerative remodeling changes of both bearing 
surfaces, osteophytes, multiple adhesions, and no perforation 
of disk or attachments 

5. late Stage 
a. Clinical: characterized by crepitus, grinding symptoms, variable 

and episodic pain, chronic restriction of motion, and difficulty 

with function 

b. Radiologic: anterior displacement, perforation with 

simultaneous filling of upper and lower joint space, filling 

defects, gross anatomic deformity of disk and hard tissue, 

abnormal CT scan as described, and degenerative arthritic 
changes 

c. Surgical: gross degenerative changes of disk and hard tissues, 
perforation of posterior attachments, erosions of bearing 

surfaces, and multiple adhesions 

anteriorly displaced position. Crepitus may be present and is usually 
a result of articular movement across irregular surfaces. Examination 
of the patient with stage II internal derangement will demonstrate 
similar joint noises but will also reveal joint tenderness. Other symp
toms may include muscle tenderness, temporal headaches, or tran
sient joint locking. 

The images obtained from plain TMJ radiography in patients with 
anterior disk displacement with reduction should be normal. MRI 
images in the closed mouth position usually demonstrate anterior 
displacement of the disk, whereas images in the open mouth position 
will show the intermediate zone of the disk reduced between the 
condyle and articular eminence. 

Anterior disk displacement without reduction. In this type of 
internal derangement, stage Ill, the disk displacement cannot be 
reduced, and thus the condyle is unable to translate to its full anterior 
extent, which prevents maximal opening and causes deviation of the 
mandible to the affected side (Figure 31-12). 

In these patients, no clicking occurs because they are unable to 
translate the condyle over the posterior aspect of the disk. This lack 
of translation may result in restricted opening, deviation to the 
affected side, and decreased lateral excursions to the contralateral 
side. Some evidence suggests that the limitation of motion may not 
be directly related to the actual displacement of the disk but rather 
to the adherence of the disk to the fossa, causing a restriction of the 
sliding function of the joint.20 

Evaluation of disk displacement without reduction using plain 
radiography or CT will produce similar findings as in anterior disk 
displacement with reduction. M Rl generally demonstrates anterome
dial disk displacement in the closed mouth position similar to Wilkes 
stage I and II internal derangements. However, in this disorder, 
images taken in the maximal open-mouth position continue to show 
anterior disk displacement. 

Degenerative Joint Disease 
{Arthrosis, Osteoarthritis) 

DID includes a variety of anatomic findings, including irregular, per
forated, or severely damaged disks in association with articular 
surface abnormalities such as articular surface flattening, erosions, or 
osteophyte formation (Figure 31- 13). The mechanisms ofTMJ degen
erative diseases are not clearly understood but are thought to be 
multifactorial. Current concepts of DJD incorporate three possible 
mechanisms of injury: ( 1) direct mechanical trauma, (2) hypoxia 
reperfusion injury, and (3) neurogenic inflammation21 

Mechanical trauma may result from significant and obvious 
trauma to the joint or much less obvious microtrauma such as exces
sive mechanical loading. The excessive stress produced in the joint 
can lead to molecular disruption and the generation of free radicals, 
with resulting oxidative stress and intracellular damage. Excess 
loading can also affect local cell populations and reduce the repara
tive capacity of the joint. 

Figure 31-11 Anterior disk displacement with reduction. A, Biconcave disk is situated anterior to articulating surface of condyle. When the condyle 
translates forward, it eventually passes over the thickened posterior band of the disk, creating a clicking noise. B, After the click occurs, the disk 
remains in appropriate relationship with the condyle through the remainder of the opening cycle. C, Maximum opening position. When the mandible 
closes, the relationship between the condyle and the disk return to position as shown in A. 
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Figure 31-12 Anterior disk displacement without reduction. A, The disk that has been chronically anteriorly displaced now has an amorphous shape 
rather than distinct biconcave structure. B, When the condyle begins to translate forward, the disk remains anterior to the condyle. C, In the 
maximum open position, the disk tissue continues to remain anterior to the condyle, with the posterior attachment tissue interposed between the 
condyle and the fossa. 

Figure 31-13 A, Degenerative joint disease demonstrates large perforation of disk tissue and erosion and flattening of the articulating surfaces of the 
condyle and the fossa. B, Arthroscopic visualization of disk perforation with exposure of condyle in superior joint space. 

The hypoxia-reperfusion theory suggests that excessive intracap
sular hydrostatic pressure within the TMJ may exceed the blood vessel 
perfusion pressure, resulting in hypoxia. 

This type of increased intracapsular pressure has been clearly dem
onstrated in patients during clenching and bruxing." When the pres
sure in the joint is decreased and perfusion is re-established, free 
radicals are formed. These free radicals may imeract with other sub
stances in the joint (e.g., hemoglobin) to produce even more damage. 

eurogenic inflammation results when a variety of substances are 
released from the peripheral neurons. It is hypothesized that in cases 
of disk displacement, the compression or stretching of the ne1ve-rich 
retrodiskal tissue may result in release of proinflammatory neuropep
tides21.23 The release of cytokines results in the release and activation 
of a variety of substances, including prostaglandins, leukotrienes, and 
matrix-degrading enzymes. These compounds not only have a role 
in the disease process but also may serve as biologic markers that 
may help to diagnose and eventually treat pathologic conditions of 
the joint24.25 It must be emphasized that it is impossible to predict 
the progression of pathologic conditions of the joint. 

The diagnosis ofDJD or osteoarthritis is a broad term that encom
passes both Wilkes stage IV and V internal derangements. Patients 
with DJD frequently experience pain associated with clicking or crepi
tus located directly over the TM). Usually, an obvious limitation of 
opening is present, and symptoms usually increase with function. 
Radiographic findings are variable but generally exhibit decreased 
joint space, surface erosions, osteophytes, and flattening of the con
dylar head. These findings can be seen on panoramic radiographs 
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and Cf scans. Irregularities in the fossa and articular eminence 
may also be present. Perforation of the disk or its posterior attach
ments delineates the difference between stage IV and V internal 
derangement. 

Systemic Arthritic Conditions 

A variety of systemic arthritic conditions are known to affect the TM). 
The most common of these is rheumatoid arthritis. Other processes, 
such as systemic lupus e1ythematosus can also affect the TMJ. In these 
cases, symptoms are rarely isolated to the TM)s, and several other 
signs and symptoms of arthritis are usually present in other areas of 
the body. 

In the case of rheumatoid arthritis, an inflammatory process 
results in abnormal proliferation of synovial tissue in a so-called 
pa1111Us formatiol1 (Figure 31-14). 

TMJ symptoms that result from rheumatoid arthritis may occur at 
an earlier age than those associated with DJD. As opposed to DJD, 
which is usually unilateral, rheumatoid arthritis (and other systemic 
conditions) usually affects the TMJs bilaterally. 

Radiographic findings of the TMJ initially show erosive changes 
in the anterior and posterior aspects of the condylar heads. These 
changes may progress to large eroded areas that leave the appearance 
of a small, pointed condyle in a large fossa. Eventually, the entire 
condyle and condylar neck may be destroyed. Destruction of the 
condyles bilaterally may result in loss of condylar-ramus height, 
resulting in premature contact of posterior teeth and an anterior 
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Figure 31-14 A, Changes seen in rheumatoid arthritis of temporomandibular joint. These changes include proliferation of synovial tissue, creating 
resorption in anterior and posterior areas of the condyle. Irregularities of disk tissue and articulating surface of condyle eventually occur. 
B, Arthroscopic view of synovial hyperplasia. 

Figure 31-15 Three-dimensional reconstruction of a cone beam 
computed tomography scan showing an anterior open-bite as the result 
of loss of condylar-ramus height caused by degenerative joint disease . 

open-bite malocclusion (Figure 31-15 ). Laboratory tests such as rheu
matoid factor and erythrocyte sedimentation rate may be helpful 111 

confirming the diagnosis of rheumatoid arthritis. 

Chronic Recurrent Dislocation 

Dislocation oftheTM J occurs frequently and is caused by mandibular 

hypermobility. Subluxation is a displacem ent of the condyle, which 

is self-reducing and generally requires no medical management. A 

more serious condition occurs when the mandibular condyle trans

lates anteriorly in front of the articular eminence and becomes locked 
in that position (Figure 31-16). Dislocation may be unilateral or 
bilateral ilnd may occur spontaneously after opening the mouth 
widely such as when yawning, eating, or during a dental procedure. 
Dislocation of the mandibular condyle that persists for more than a 
few seconds generally becomes painful and is often associated with 
severe muscular spasms . 

Figure 31-16 Diagram demonstrating hypermobility of joint allowing 
dislocation of condyle anterior to articular eminence. 

Dislocations should be reduced as soon as possible. This reduc

tion is accomplished by applying downward pressure on posterior 
teeth and upward pressure on the chin, accompanied by posterior 
displacement of the mandible. Usually, reduction is not difficult. 

llowever, muscular spasms may prevent simple reduction, particu
larly when the dislocation cannot be reduced immediately. In these 
cases, anesthesia of the auricular temporal nerve and the muscles of 
mastication may be necessary. Sedation to reduce patient anxiety and 

provide muscular relaxation may also be required. After reduction 

the patient should be instructed to restrict mandibular opening for 

2 to 4 weeks. Moist heat and nonsteroidal anti-inflammatory drugs 
( NSAIDs) are also helpful in controlling pain and inflammation. 

Ankylosis 

lntracapsular ankylosis. lntracapsular ankylosis, or fusion of 
the joint, leads to reduced mandibular opening that ranges from 
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Figure 31-17 Bony ankylosis. Computed tomography scan illustrating 
partial bony fusion of condyle and glenoid fossa. 

partial reduction in function to complete immobility of the jaw. 
lntracapsular ankylosis results from a fusion of the condyle, disk, and 
fossa complex as a result of the formation of fibrous tissue, bone 
fusion, or a combination of the two (Figure 31-17). The most 
common cause of ankylosis involves macrotrauma, most frequently 
associated with condylar fractures. Other causes of ankylosis include 
previous surgical treatment that resulted in scarring and, in rare cases, 
infections. 

Evaluation of the patient reveals severe restriction of maximal 
opening, deviation to the affected side, and decreased lateral excur
sions to the contralateral side. If the ankylosis is the result primarily 
of fibrous tissue, jaw mobility will be greater than if the ankylosis is 
a result of bone fusion. 

Radiographic evaluation reveals irregular articular surfaces of the 
condyle and fossa, with varying degrees of calcified connection 
between these articulating surfaces. 

Extracapsular ankylosis. Extracapsular ankylosis usually involves 
the coronoid process and the temporalis muscle. Frequent causes of 
extracapsular ankylosis are coronoid process enlargement, or hyper
plasia, and trauma to the zygomatic arch area (Figure 31-18). Infection 
around the temporalis muscle may also produce extracapsular 
ankylosis. 

Patients initially have limitation of opening and deviation to the 
affected side. In these cases, complete restriction of opening is rare, 
and limited lateral and protrusive movements can usually be per
formed, indicating no intracapsular ankylosis. Panoramic radiogra
phy generally demonstrates the elongation of a coronoid process. A 
submental vertex radiograph or CBCT may be useful in demonstrat
ing impingement caused by a fractured zygomatic arch or zygomati
comaxillary complex. 

Neoplasia 

Neoplasms in the TMJ are rare. Neoplasms can occasionally result in 
restriction of opening and joint pain. Tumors within the TMJ may 
result in an abnormal condyle and fossa relationship or an intracap
sular ankylosis. A complete discussion of the neoplastic processes 
known to occur in the TMJ area is beyond the scope of this chapter. 
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Figure 31-18 Extracapsular ankylosis resulting from coronoid 
hyperplasia. Elongation of coronoid process results in impingement 
against the posterior aspect of the maxilla during opening, limiting 
mandibular range of motion. 

Infections 

Infections in the TMJ area are rare, even in the case of trauma or surgi
cal intervention in this area. In many developing countries, where 
antibiotic therapy of middle ear infections may not be available, 
extension of infectious processes may occasionally involve the TMJ 
and result in intracapsular ankylosis. 

REVERSIBLE TREATMENT 

Although the cause of temporomandibular pain and dysfunction can 
arise from several different sources, initial treatment is frequently 
aimed at nonsurgical methods of reducing pain and discomfort, 
decreasing inflammation in muscles and joints, and improving jaw 
function. In some cases, as in ankylosis or severe joint degeneration, 
surgical treatment may be the preferred initial course of therapy. 
However, in most cases-including MPD, disk displacement disor
ders, and degenerative and systemic arthritic disorders-a nonsurgi
cal, reversible treatment phase may provide significant reduction in 
pain and improvement in function. Most patients with MPD and 
internal derangements do well without any type of long-term or 
invasive treatment. In the case of anterior disk displacement without 
reduction (i.e., closed lock), most patients experience a gradual pro
gression of increased opening and decreased discomfort without 
extensive treatment. This is apparently the result of physiologic and 
anatomic adaptation of tissue within the joint. It appears that in 
many patients the posterior attachment tissue undergoes fibrous 
adaptation and adequately serves as interpositioning tissue between 
the condyle and fossa26 This is often termed pseudodis/1 adaptation 
(Figure 31-19). This pseudodisk formation, combined with other 
normal healing capabilities of joints, is most likely responsible for 
clinical improvement in many patients. 

Patient Education 

The first step in involving patients in their own treatment is to make 
them aware of the pathologic condition producing their pain and 
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Figure 31-19 Anteriorly displaced disk results in stress on retrodiskal 
tissue. Subsequent fibrosis provides adaptation, producing a functional, 
although anatomically different, interpositional disk. 

dysfunction and to describe the prognosis or possible progression of 
their pain and dysfunction. Many problems of masticatory pain and 
dysfunction stabilize or improve with conservative therapy despite 
patients' concerns that they may be on a continually deteriorating 
course. In the case of a patient with MPD, a precise, confident expla
nation should attempt to assure the patient that muscular pain 
usually improves with minimal treatment. The clinician should 
also explain that although symptoms may recur on occasion, they 
generally can be controlled with the treatment (described later 
in this chapter). 

In some cases, as in DJ D, the patient should be made aware of 
the long-term spectrum of outcomes of this problem. Warning signs 
of further deterioration, including increased pain, limitation of 
motion, and increased joint noise, should be emphasized to the 
patient. 

Patients who have an awareness of the factors associated with their 
pain and dysfunction can actively participate in their own improve
ment. Myofascial pain often results from parafunctional habits or 
muscular hyperactivity resulting from stress and anxiety. Patients who 
are aware of these factors are often able to control their activity and 
thereby reduce discomfort and improve function. Biofeedback devices 
provide information to patients to help them control their muscular 
activity. For example, the output from surface electrodes over the 
masseter or temporalis muscle can be used to indicate clenching or 
grinding during daytime activity.27 Electromyographic recordings can 
also be useful in evaluating nocturnal bruxism and associated pain 
and can be used to monitor the effectiveness of splint therapy and 
medication to control muscular hyperactivity. Other forms of stress 
control such as physical exercise reducing exposure to stressful situ
ations, and psychological counseling can also be explored. When the 
patient becomes aware of the relationship between personal actions 
and the symptoms of pain and dysfunction, behavior modification 
may follow. 

Modification of diet combined with home exercise routines are 
also an important part of the patient's educational process. Patients 
who experience temporomandibular pain or dysfunction frequently 
find that it is most apparent when chewing hard food. Temporary 
alteration of the diet to a softer consistency may result in a significant 
reduction in symptoms. A gradual progression to a more normal diet 
over a period of 6 weeks may be sufficient to reduce joint or muscle 
symptoms. Aggravating factors, including chewing of gum, finger
nails, or ice, should be reviewed, and cessation or limitation of these 
activities should be encouraged. 

Medication 

Pharmacologic therapy is an important aspect of nonsurgical 
management of TMD. Medications typically used in the treatment 
of TMDs include NSAIDs; (2) occasionally, stronger analgesics; 
(3) muscle relaxants; and ( 4) antidepressants. 

NSAIDs not only reduce inflammation but also have an excellent 
analgesic action. Categories of NSAI Ds include propionic acid deriva
tives (ibuprofen, naproxen), salicylates (aspirin, diflunisal), and 
acetic acid compounds (indomethacin, sulindac). These medications 
can be effective in reducing inflammation in muscles and joints and, 
in most cases, provide satisfactory pain relief. These drugs are not 
associated with severe addiction problems, and their use as an anal
gesic is strongly preferred over narcotic medications. Dosing of 
NSAIDs is most effective when they are administered on a time
regulated schedule rather than on a pain-dependent schedule. 
Patients should be instructed to take the medicine regularly, obtain
ing an adequate blood level that should then be maintained for a 
minimum of 7 to 14 days. Discontinuation or tapering of the medi
cine can then be attempted. 

The cyclo-oxygenase-2 (COX-2) inhibitors such as celecoxib 
(Celebrex) have gained popularity in the treatment of inflammation 
and pain. Prostaglandins produced by COX-1 activity appear to be 
required for normal physiologic function, whereas those produced 
by COX-2 activation mediate pain and inflammation. The COX-2 
inhibitors are intended to reduce pain and inflammation without 
affecting prostaglandin-dependent functions. Some COX-2 inhibitors 
have been associated with the potential for significant side effects, 
including cardiac complications, and they should be used with the 
appropriate caution and the patient closely monitored. Consultation 
with the patient's physician may be warranted. 

Analgesic medicines for patients with TMJ disorders may range 
from acetaminophen to potent narcotics. One important principle of 
treatment for all pain and dysfunction in patients is to remember 
that the problem may be chronic and that medication could produce 
long-term addiction. Because of the sedative and depressive effects of 
narcotics and their potential for addiction, these medications should 
be restricted to short-term use for episodes of severe, acute pain or 
in a postoperative setting. In such instances, medications such as 
acetaminophen with hydrocodone or oxycodone should be suffi
cient. This medication should not be used for longer than 10 days to 
2 weeks, if possible. 

Muscle relaxants may provide significant improvement in jaw 
function and relief of masticatory pain through control of dystonia. 
However, muscle relaxants have a significant potential for depression 
and sedation and can produce long-term addiction. In many patients 
with acute pain or exacerbation of muscular hyperactivity, muscle 
relaxants can be considered for short periods such as 10 days to 2 
weeks. The lowest effective dose should be used. Diazepam (Valium), 
carisoprodol (Soma), cyclobenzaprine (Flexeril), and tizanidine 
(Zanaflex) are examples of commonly used muscle relaxants. Phar
macologic therapy often provides adequate relief of muscular symp
toms in patients with TMD. 

Antidepressants, most commonly tricyclic antidepressants used in 
low doses, appear to be useful in the management of patients with 
chronic pain28·29 Tricyclic antidepressants prevent the reuptake of 
amine neurotransmitters such as serotonin and norepinephrine, 
causing an inhibition of pain transmission. Recently, anecdotal evi
dence has suggested that these antidepressants may be effective in 
decreasing nocturnal bruxism. It appears that nighttime bruxing may 
be, in part, a result of disruption of normal sleep patternsJ0•31 Ami
triptyline (Ei avil) used in small doses (10 to 25 mg at bedtime) may 
improve sleep patterns, decrease bruxism, and result in decreased 
joint and muscle pain. 
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Medications that must be administered by injection may occa
sionally be helpful in managing muscular and joint pain and inflam
mation. Recently, the use of botulinum toxin A has shown promise 
in decreasing masticatory muscle hyperactivity.32•33 Botulinum toxin 
(Botox) is a neurotoxin produced by the bacterium Clostridium botu

linum. This neurotoxin produces a paralytic effect on muscles by 
inhibiting the release of acetylcholine at the neuromuscular junction. 
In very low doses, botulinum toxin can be safely administered by 
injection directly into the affected muscle area, decreasing muscle 
contraction activity and the associated pain (Figure 31-20). The effect 
of the botulinum toxin is temporary, lasting from a few weeks to 
several months. In many cases, injection of botulinum toxin must be 
repeated to obtain long-term pain relief. 

Injection of local anesthetic combined with steroids into the tem
poral is tendon and the joint has been shown to be an effective way 
to decrease pain and inflammation. Tendinitis in such areas as the 
insertion of the temporal is tendon along the ascending ramus and 
coronoid process often responds favorably to trigger point injection. 
Local anesthetic provides temporary relief of pain, and steroids exert 
their effect through the inhibition of proinflammatory cytokines34 
Some debate is ongoing about the long-term effect of steroids in the 
joint and the possibility that fUI1her degeneration may be associated 
with steroid injection35 Further research in this area is required. 

Physical Therapy 

Physical therapy can be useful in the management of patients with 
temporomandibular pain and dysfunction. A variety of techniques 

Figure 31-20 Botulinum toxin infiltration into muscles of mastication. 

have been used successfully as adjunctive therapy for treatment of 
temporomandibular dysfunction. The most common modalities 
used include range of motion exercises, relaxation training, ultra
sound, spray and stretch, and pressure massage36• 3 7 

Although the patient is generally encouraged to reduce the func
tional load placed on the joint and muscles, it is important to remem
ber that maximizing range of motion is also an important aspect of 
treatment of all TMDs.38 Limited mandibular range of motion may 
lead to problems in the TMJ and muscles of mastication. The lack of 
mobility may limit the lubrication of the joint via changes in the 
synovial membrane and contribute to degenerative changes of the 
anicular surfaces. Limited muscular movement can result in fibrosis, 
further restriction of motion, and an increase in pain. Physical 
therapy is initially implemented through a home regimen. These 
exercises include gentle stretching exercises done within pain toler
ance through passive opening or active exercise routines. Establishing 
a baseline is a valuable resource to gauge progress and can be mea
sured via the number of fingers positioned between the incisal edges 
or dispensing a plastic ruler. Simple methods for passive therapy 
include stretching by exening a scissor effect with the thumb and 
forefinger or interval increases in tongue blades placed between the 
upper and lower teeth (Figure 31-21). The force is exened until resis
tance or pain is encountered and is maintained for several seconds. 
Appliances are also available that provide easy and efficient methods 
for improving jaw mobility through passive exercise. Consultation 
with a physical therapist may be required to provide a regimen to 
assist in overcoming persistent immobilization39•40 

Relaxation training, although perhaps not physical therapy in the 
strictest sense, can be effective in reducing symptoms caused by mus
cular pain and hyperactivity. During the educational phase, patients 
are made aware of the contribution of stress and muscular hyperactiv
ity to pain. Relaxation techniques can be used to reduce the effects 
of stress on muscle and joint pain. Electromyographic monitoring of 
the patient's muscular activity can be used as an effective teaching 
tool by providing instant feedback demonstrating relaxation therapy, 
reduction of muscular hyperactivity, and the resultant improvement 
in symptoms of pain. 

Ultrasound is an effective way to produce tissue heating with 
ultrasonic waves, which alter blood flow and metabolic activity 
at a deeper level than that provided by simple surface moist-heat 
applications'' The effect of ultrasonic tissue heating is theoretically 
related to increase in tissue temperature, increase in circulation, 
increase in uptake of painful metabolic byproducts, and disruption 
of collagen cross-linking, which may affect adhesion formation. All 
of these effects may result in a more comfortable manipulation of 
muscles and a wider range of motion. In addition, intra-articular 

Figure 31-21 Jaw exercising. A, Passive stretch applied through scissoring of thumb and forefinger. B, Physical therapy through Therabite appliance to 
increase range of jaw motion. 
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inflammation may also be reduced with ultrasonic applications. 
Ultrasonic treatments are usually provided by a physical therapist in 
combination with other treatment modalities. 

Spray and stretch is an effective method for improving range of 
motion. The theory behind spray and stretch is the concept that 
significant superficial skin stimulation can produce an over-riding or 
distracting effect on pain input that originates in the muscles and 
joints42 By spraying a vapocoolant material such as fluoromethane 
over the lateral surface of the face, the muscles of mastication can be 
passively or actively stretched with a reduced level of pain. 

Friction massage involves the use of firm cutaneous pressure suf
ficient to produce a temporary degree of ischemia. This ischemia and 
the resultant hyperemia have been described as a method for inactiva
tion of trigger points, which are areas responsible for pain referred 
to muscles in the head and neck area42 More frequently, this tech
nique may be useful in disrupting small fibrous connective tissue 
adhesions that may develop within the muscles during healing after 
surgery and injury or as a result of prolonged muscular shortening 
from restricted motion. 

Physical therapists and other practitioners sometimes use trans
cutaneous electrical nerve stimulation (TENS) to provide pain relief 
for patients with chronic pain when other techniques have been 
unable to eliminate or reduce pain symptoms. The exact mechanism 
of action of TENS is not completely understood. The technique was 
initially based on the concept that stimulation of superficial nerve 
fiber with T ENS may be responsible for over-riding pain input from 
structures such as masticatory muscles and the TM)s. Interestingly, 
many patients who use TENS units experience pain relief that is 
longer in duration than the time during which the unit is actually 

applied. This may be a result of the release of endogenous endorphin 
compounds that can provide extended periods of decreased pain. 

Each of the physical therapy modalities may be useful in the 
reduction ofTMJ pain and increasing range of motion. The low cost 
of physical therapy compared with other medical treatment. the like
lihood that some benefit will occur, and the minimal risk associated 
with these techniques are strong arguments for frequent use of physi
cal therapy in the management of patients with TMD. 

Splint Therapy 

Occlusal splints are generally considered a part of the reversible or 
conservative treatment phase in the management of patients with 
TMD. Splint designs vary; however, most splints can be classified into 
two distinct groups: (I) autorepositioning splints and (2) anterior 
repositioning splints. 

Autorepositioning splints. The autorepositioning splints are 
also called anterior guidance splints, superior repositioning splints, or 
muscle splints. The splints are most frequently used to treat muscle 
problems or eliminate TMJ pain when no specific internal derange
ment or other obvious pathologic condition can be identified. 
However, these splints may be used in some cases, as in anterior disk 
displacement or DJD, in an atlempt to unload or reduce the force 
placed directly on the TMJ area. These splints are designed to provide 
a flat surface with even contact in all areas of the occlusion. The splint 
provides full-arch contact without working or balancing interferences 
and without ramps or deep interdigitation that would force the man
dible to function in one specific occlusal position (Figure 31-22). This 
splint allows the patient to seek a comfortable muscle and joint 

Figure 31-22 Autorepositioning splint. A, Diagram representing maximum interdigitation obtained with condyle slightly down and forward. 
B, Repositioning of the mandible by eliminating forced interdigitation of teeth results in posterior and superior repositioning of the condyle. 
C, Clinical photograph of occlusal splint. 
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Figure 31-23 Anterior repositioning splint. A, Diagram of anteriorly displaced disk. B, Disk interposition between condyle and articular eminence, 
with anterior repositioning splint in place. The anterior position of the mandible allows function with the condyle in appropriate relationship with the 
disk. C, Clinical photograph of anterior repositioning splint. 

position without excessive influence of the occlusion. Nitzan has 
shown that properly designed splints can be effective in reducing 
intra-articular pressure22 An example of this type of splint would be 
in a patient with a Class II malocclusion and significant overjet who 
continually postures forward to obtain incisor contact during masti
cation. Many of these patients complain of muscular symptoms and 
describe a feeling that they do not have a consistent, repeatable bite 
relationship. Wearing an autorepositioning splint allows full-arch 
dental contact with the condyles in a more posterior retruded 
position, which frequently results in reduction of muscle and joint 
symptoms. 

Anterior repositioning splints. Anterior repositioning splints 
are constructed so that an anterior ramping effect forces the mandible 
to function in a protruded position (Figure 31-23 ). This type of splint 
is most useful in providing temporary relief and, in rare cases, a long
term cure for anterior disk displacement with reduction. In these 
cases, the anterior position is determined by protrusion of the man
dible necessary to produce the proper disk and condyle relationships 
(after the protruding or opening click has occurred). 

The splint is usually worn 24 hours a day for several months. 
Theoretically, after the disk is repositioned for a long period, the 
posterior ligaments may shorten and maintain the disk in proper 
relationship to the condyle. Despite theoretical expectations, these 
splints are generally ineffective in producing permanent reduction of 
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disk displacement. However, even when the splints are not curative, 
they often provide significant relief of discomfort in the acute stages 
ofTMJ dysfunction. 

PERMANENT OCCLUSION MO DIFICATION 

After completion of a course of reversible treatment, many patients 
may be candidates for permanent modification of the occlusion. This 
permanent modification appears to be most appropriate when 
patients have had significant improvement in masticatory function 
and reduction in pain as a result of temporary alteration of occlusal 
position with splint therapy. Permanent occlusion modification may 
include occlusal equilibration, prosthetic restoration, orthodontics, 
and orthognathic surgery. Although the relationship between occlu
sion abnormalities and TMD is unclear, it does appear that perma
nent modification of the occlusion in indicated patients may provide 
long-term improvement in symptoms of pain and dysfunction. 

TEMPOROMANDIBULAR JOINT SURGERY 

Despite the fact that many patients with internal pathologic condi
tions of the joint improve with reversible nonsurgical treatment, 
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Figure 31-24 Arthrocentesis. Port placement into superior joint space 
paralleling the external auditory meatus to allow lavage and lysis of fine 
adhesions. 

some patients eventually require surgical intervention to improve 
masticatory function and decrease pain. Several ted1niques are cur
rently available for correction of a variety ofTMJ derangements. 

Arthrocentesis 

Arthrocentesis is a minimally invasive technique that involves placing 
ports (needles or small cannulas) into the TMJ to lavage the joint and 
to break up fine adhesions. Most patients undergoing arthrocentesis 
do so with intravenous sedation and an auriculotemporal nerve 
block Several tedlniques have been described for TMJ arthrocente
sis.1�·43 The most common method involves initially placing one 
needle into the superior joint space (Figure 31-24). A small amount 
of lactated Ringer solution is injected to distend the joint space and 
release fine adhesions that may be limiting disk mobility. With the 
joint insufflated, a second needle is placed into the superior joint 
space, allowing thorough lavage with large amounts of fluid (approxi
mately 200 mL). 

During arthrocentesis, the jaw can be gently manipulated. At the 
conclusion of the procedure, steroids, local anesthesia, or a combina
tion of both can be injected into the joint space before the needles 
are withdrawn. Discomfort after the procedure is managed with mild 
analgesics or NSAIDs. Some type of exercise regimen or physical 
therapy is accomplished during the recovery period. 

Many types of internal pathologic conditions of the joint appear 
to respond well to arthrocentesis. The most common use appears to 
be in patients with anterior disk displacement without reduction. 
Treatment appears to be effective, with results similar to or better 
than other types of arthroscopic and open surgical procedures. itzan 
demonstrated that arthrocentesis produced significant improvement 
in incisal opening and reduction of pain in patients with persistent 
and severe closed lock.43 

The success seen with arthrocentesis has several potential explana
tions. When disk displacement occurs, negative pressure may develop 
within the joint, causing a "suction cup" effect between the disk and 
the fossa. Distending the joint obviously eliminates the negative 
pressure. ln some cases of more chronic disk displacement, some 
adhesion may develop between the disk and the fossa. With arthro
centesis, the distention under pressure can release these adhesions. 
Capsular constriction may occur as a result of joint hypomobility and 
can be stretched with pressure distention. Finally, an accumulation 

of some of the chemical mediators described previously may occur. 
The simple flushing action in the joint may eliminate or decrease 
biochemical factors contributing to inflammation and pain. 

Arthroscopy 

Arthroscopic surgery has become one of the most popular and effec
tive methods of diagnosing and treating TMJ disorders.44 The tech
nique involves placement of a small cannula into the superior joint 
space, followed by insertion of an arthroscope to allow direct visual
ization of all aspects of the glenoid fossa, superior joint space, and 
superior aspect of the disk. Arthroscopic evaluation enables the 
surgeon to visualize the joint and, therefore, contributes to the diag
nosis of the internal pathologic condition of the joint. Lysis of adhe
sions and lavage of the joint are also completed. 

More sophisticated arthroscopic operative techniques have been 
developed, increasing the ability of the surgeon to correct a variety 
of intracapsular disorders. Current surgical techniques usually involve 
the placement of at least two cannulas into the superior joint space. 
One cannula is used for visualization of the procedure with the 
arthroscope, whereas instruments are placed through the other 
cannula to allow instrumentation in the joint (Figure 31-25). Instru
mentation used through the working cannula includes forceps, scis
sors, sutures, medication needles, cautery probes, and motorized 
instrumentation such as burs and shavers. Laser fibers can also be 
used to eliminate adhesions and inflamed tissue and incise tissue 
within the joint. Disk manipulation, disk attachment release, poste
rior band cautery, and suture techniques have been developed in an 
attempt to reposition or stabilize displaced disks45 Although it 
appears that attempts to reposition displaced disks do not result in 
anatomic restoration of normal disk position, patients undergoing 
this type of treatment appear to have significant clinical improvement 
after arthroscopic surgery.'6 

Arthroscopic surgery has been advocated for treatment of a variety 
ofTMJ disorders, including internal derangements, hypomobility as 
a result of fibrosis or adhesions, D)D, and hypermobility. The removal 
of disks with gross perforations can be accomplished with the arthro
scope while preserving the surrounding synovial tissue for lubrica
tion47 The efficacy of arthroscopic treatment appears to be similar to 
that of open joint procedures, with the advantage of less surgical 
morbidity and fewer and less severe complications.45-48 

As with most TMJ surgical procedures, patients are placed on 
some type of physical therapy regimen and often continue splint 
therapy to help decrease loading on the joint during healing49 

Disk-Repositioning Surgery 

Open joint procedures are generally reserved for individuals who 
have not responded favorably to other measures. Open surgical 
exploration of the TMJ traditionally proceeds after conservative tech
niques have been maximized. Disk plication and repositioning 
through a variety of open approaches has been a common surgical 
procedure performed to correct anterior disk displacement that has 
not responded to nonsurgical treatment and that most frequently 
results in persistent painful clicking joints or closed locking. Although 
these disorders are often managed surgically with arthrocentesis or 
arthroscopy, many surgeons still prefer this type of surgical correc
tion. In this operation, the displaced disk is identified and reposi
tioned into a more normal position by removing a wedge of tissue 
from the posterior attachment of the disk and suturing the disk back 
to the correct anatomic position (Figure 31-26). In some cases, this 
procedure is combined with recontouring of the disk, articular emi
nence, and mandibular condyle. After surgery, patients generally 
begin a nonchew diet for several weeks, progressing to a relatively 
normal diet in 3 to 6 months. A progressive regimen of jaw exercises 
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Figure 31-25 Temporomandibular joint arthroscopy. A, Arthroscope placement in superior joint space. B, Operating room orientation for arthroscopy. 
C, Arthroscope orientation for visualization of the temporomandibular joint. D, View of superior joint space with disk inferiorly and fibrous adhesions 
limiting disk mobility. E, Instrumentation through a second port (radio frequency, laser, motorized shaver) allows surgical manipulation within the joint 
space. 

is also instituted in an attempt to obtain normal jaw motion within 
6 to 8 weeks after surgery. 

In general, the results of open arthroplasty have been favorable, 
with a majority of patients experiencing less pain and improved jaw 
fi..tnction.so Unfortunately, this surge ty does not produce improve
ment in all patients, with 10% to 15% of patients describing no 
improvement or a worsening of the condition. 

Disk Repair or Removal 

In some cases, the disk is so severely damaged that the remnants of 
disk tissue must be removed. Diskectomy without replacement was 
one of the earliest surgical procedures described for treatment of 
severe TMJ internal derangements.s1 With current technology, the 
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diskectomy procedure can be performed through arthroscopic tech
niques to minimize scar tissue formation and preserve lubrication 
provided by the synovium. Although this technique has been widely 
used, a wide variation seems to exist in clinical results, with some 
joims showing minimal anatomic changes and significant clinical 
improvemem and some joims demonstrating severe degenerative 
changes with continued symptoms of pain and dysfunction. 

In advanced internal pathologic conditions of the joint, the disk 
may be severely damaged and perforated but may have adequate 
remaining tissue so that a repair or patch procedure can be accom
plished. Autogenous grafting techniques include the use of dermis, 
auricu l ar cartilage, or temporalis fascia.5'·53 Dermis ha tvested from 
the abdomen or upper lateral thigh placed into the joint functions 
as an interpositional disk (Figure 31-27). The dermal graft with 
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Figure 31-26 Open temporomandibular joint surgery. A, Preauricular incision through skin subcutaneous tissue and temporomandibular joint capsule, 
exposing anteriorly displaced disk. B, A wedge of tissue is removed from the posterior attachment area, and the disk is repositioned and sutured into 

its correct position. C, Displaced disk anterior to mandibular condyle. D, Disk repositioning and plication via open arthrotomy. 

Disk perforation 

Figure 31-27 Dermal graft used to patch small perforation of disk. 
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associated adipose tissue provides lubrication and coverage of the 
articular surfaces. 

Another alternative to the use of a free graft involves rotation of 
a temporalis muscle flap into the joint to provide interpositional 
tissue between the condyle and the fossa.54 The posterior fibers of the 
temporalis are mobilized from the temporal bone with an anterior 
pedicle originating from the coronoid process (Figure 31-28). The 
maintenance of the anterior aspect of the temporal is muscle provides 
a blood supply to the flap, enhancing viability. The fascia, muscle, 
and the periosteum are ligated to prevent separation and are rotated 
under the zygomatic arch. The flap is positioned over the condyle 
and sutured to the residual retrodiskal tissue. The preservation 
of the overlying fascia may aid in continued lubrication of the 
obliterated joint. 

Condylotomy for Treatment of 
Temporomandibular Joint Disorders 

The condylotomy is an osteotomy completed in a manner identical 
to the vertical ramus osteotomy described in Chapter 26 (Figure 
31-29). When used for treatment ofTMJ problems, the osteotomy is 
completed, but no wire or screw fixation is placed, and the patient is 
placed into intermaxillary fixation for a period ranging from 2 to 6 
weeks. The theory behind this operation is that muscles attached to 
the proximal segment (i.e., segment attached to the condyle) will 
passively reposition the condyle, resulting in a more favorable rela
tionship between the condyle, the disk, and the fossa.55·56 

This technique has been advocated primarily for treatment of disk 
displacement with or without reduction. DJD and subluxation or 
dislocation have also been suggested as possible indications for use 
of this technique. Although this method of surgical treatment has 
been controversial, it appears to provide significant clinical improve
ment in a variety ofTMJ disorders. 

Total Joint Replacement 

In some cases, a pathologic condition of the joint results in destruc
tion of joint structures and in loss of vertical dimension of the 
condyle and posterior ramus, malocclusion, limited opening, and 
severe pain. In these cases, reconstruction or replacement of condylar 
and fossa components of the TMJ may be necessary. Surgical tech
niques may involve replacement of the condyle or fossa but most 
commonly include both elements. 

A 

B 

Figure 31-28 A, Temporalis muscle flap. B, Rotation of temporalis 
muscle flap recreating articular surface for condyle. The preservation of 
the overlying fascia allows lubrication of the joint space 

Figure 31-29 Condylotomy allowing condylar sag to correct internal derangement. 
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Figure 31-30 A, Skull model demonstrating a stock temporomandibular joint prosthesis. The patient's skull is modified to achieve a proper fit of the 
prosthesis. B, Postoperative panoramic radiograph after joint replacement surgery. 

One method of joint reconstruction involves grafting autogenous 
tissue using a costochondral bone graft." These grafts are most fre
quently used in growing individuals but also can be used effectively 
in the treatment of a variety of adult disorders. Figure 31-28, B, shows 
the use of a costochondral graft for replacement of a severely degener
ated mandibular condyle. In this situation, the graft replaces only the 
condylar portion of the joint and does not address significant abnor
malities of the fossa. Problems with costochondral grafting include 
recurrent ankylosis, degenerative changes of the graft, and (in some 
cases) excess and asymmetric growth of the graft. 

Alloplastic joint prostheses are usually the only viable surgical 
option for patients with significant destruction ofTMJ structures or 
those who have had poor results from previous surgical treatments 
that has resulted in severe pain, limited mouth opening or ankylosis, 
and malocclusion. In the past, several types of prosthetic joint 
replacement have been available.58 Unfortunately, long-term results 
of prosthetic joint replacements placed prior to the mid-1990s have 
been disappointing because of a variety of engineering and biologic 
problems. However, current prosthetic joints have been shown to be 
a safe, effective, and reliable treatment modality for those with 
advanced disease.59•60Total joint replacement aims to restore function 
through improved range of motion and reduction in pain. Older 
joint prostheses met with limited success because of the excessive scar 
tissue associated with multiple previous open joint surgeries, 
mechanical failure, and foreign body reaction from wear debris. 
Newer-generation joint prostheses have improved engineering. better 
biocompatibility, and materials with greater wear resistance. These 
recent advantages have provided significant improvement in the 
outcome after total joint replacement.59•60 

Total joint replacement can be completed with standard pre
formed fossa and condyle parts (Figure 31-30) or with custom fabrica
tion of joint components. Prefabricated fossas are sized based on the 
available bone for fixation along the zygomatic arch while the con
dylar component is sized based on the height of the native condyle
ramus unit. Custom joints are generated from a wax template created 
on a stereolithic model based on three-dimensional crscan imaging 
of the articular fossa and mandibular anatomy (Figure 31-31 ). 

Access to the joint and ramus are achieved through a preauricular 
and retromandibular incision, respectively. A nerve simulator is used 
during the dissection to ensure preservation of the facial nerve to the 
muscles of facial expression. Soft tissue dissection is completed to 
expose the TMJ capsule, condyle, coronoid, and ramus. Removal of 
the diseased condyle is completed, followed by debridement of the 
articular fossa. At this point, if a prefabricated prosthesis is being 
placed, the articular eminence must be flattened to allow for adapta
tion of the fossa component. Next, sizers are placed along the lateral 

aspect of the ramus to determine the correct size of the condylar 
component. Once the correct size is chosen, the lateral aspect of the 
ramus must be flattened to eliminate potential high-spots under
neath the prosthesis that might result in micromotion. Regardless of 
the prosthesis chosen, the joint fossa and condylar prosthesis are 
then placed after the occlusion has been established with maxilla
mandibular fixation and secured with bone screws. The established 
occlusion is verified while maintaining sterility of the surgical field. 
Manipulation of the mandible intraoperatively allows for evaluation 
of joint function in the absence of muscular influences. 

Like other surgeries performed on the TMJ, postoperative physical 
therapy helps minimize intracapsular scaring and lengthen the 
muscles of mastication. The end result would be improvement of 
momh opening. Since the attachments of the lateral pterygoid 
muscles to the condylar neck are removed, the recipient of the joint 
prosthesis will no longer have the ability to translate the condyle 
during opening. In addition, they will no longer be able to perform 
excursive nor protrusive movements of the mandible. 

DISTRACTION OSTEOGENESIS 

The loss of vertical ramus height is a consequence of a condylar 
pathologic condition and may result in asymmetry and malocclu
sion, as well as dysfunction and pain. Severe alteration of condylar 
anatomy may result from a variety of conditions such as hemifacial 
microsomia, growth disturbances, trauma, or a pathologic condition. 
Until recently, skeletally immature patients were treated primarily 
with costochondral grafts61 The need for donor site surge1y and 
unpredictable results including asymmetric growth and ankylosis 
yielded less than ideal results in many patients. More recently, distrac
tion osteogenesis has been used successfully to reconstruct the man
dibular condyle."1 

Distraction osteogenesis of the mandibular condyle involves 
exposing the mandibular ramus, usually through an extraoral 
approach. The distractor is temporarily stabilized on the lateral 
surface of the mandible, an osteotomy of the posterior ramus is 
completed, and the distraction appliance is attached to the osteoto
mized (condyle) segment and to the stable portion of the ramus 
(Figure 31-32). Following an initial latency period of 5 to 7 days, the 
distraction appliance is activated, producing approximately 1 mm of 
bone movement per day. This process creates regenerate bone forma
tion in response to distraction of the condylar segment. Range of 
motion is maintained during distraction, and control of the occlu
sion and molding of the regenerate can be completed with elastic 
traction guidance. The consolidation period is typically calculated as 
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Figure 31-31 Total joint replacement. A, Illustration showing severe degenerative joint disease resulting in open-bite malocclusion caused by 
resorption of condyle. B, Stereolithic model, with proposed condylectomy and closure of open bite, from which the custom prosthesis will be 
fabricated. C, Wax-up of prosthesis. This allows the surgeon to make modifications prior to final fabrication of the joint. D. Final prosthesis. 
E, E xposure via a preauricular approach confirms the severe degeneration of the condyle. F. Bone cut for condylectomy completed with sagittal saw 
while protecting important adjacent neurovascular structures. G, Position i ng of condyle and fossa in total joint reconstruction. www.ShayanNemoodar.com
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Figure 31-32 Distraction osteogenesis. A, Distractor placement on mandibular ramus with orientation and vector toward glenoid fossa. B, Panoramic 
radiograph before distraction of ramus to recreate the mandibular condyle. C, Pseudocondyle formation following distraction. 

three times the period of distraction. During this time, the structural 

integrity over the regenerate is maintained with the distraction appli

ance. A second intervention is required to remove the distractor, and 

a stabilizing bone plate can be placed over the regenerate gap. Surgi
cal access to remove the distractor is through the existing incision. 

Re-establishment of the vertical ramus height and increased man
dibular continuity allows for re-establishment of symmetry and 

occlusion. Finalizing the occlusion often requires orthodontic 

detailing or equilibration to aid in providing a stable, balanced 

interdigitation. 
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IX 

Management of Hospital Patients 

The willingness and ability of the dental pract1t10ner to 
manage emergency room and hospitalized patients can be a 
fulfilling experience for the dentist and a tremendous service 
to the dentist's patients and community. Patients with serious 
medical problems requiring dental care sometimes need the 
facilities and staff support available only in a hospital or surgi
cal center. Many institutionalized patients find hospitals the 
only setting in which emergency or even routine dental care 
can be provided. In addition, patients hospitalized for non
dental reasons occasionally develop dental problems for 
which definitive care cannot be deferred until they are dis
charged. Finally, patients with dental emergencies or facial 
trauma commonly go to hospital emergency departments and 

immediately require someone with dental expertise to provide 
proper evaluation and initial therapy. 

Effective dental practice in a hospital requires more than 
common sense. Although each hospital is unique, some 
common administrative protocols must be learned to practice 
in a hospital effectively. Chapter 32 is designed to give dentists 
an understanding of the common protocols used in hospitals 
to facilitate communication among care providers and 
between health care providers and agencies outside of the 
hospital. This chapter also describes some of the basic prob
lems hospitalized patients may experience, whether they are 
there for dental care or for other reasons. 
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Most dentists find that they can practice without hospital facilities, 
but the ability to care for patients in a hospital setting adds a stimu
lating dimension to a dentist's professional life and scope of practice. 
It is also an ideal setting in which to network with other health care 
professionals in a community. 

As a vital member of a community health care team, the hospital
affiliated dentist is consulted about the dental needs of patients in 
the emergency room and of those admitted to the hospital by other 
doctors or the dentist. Dentists who are admitted onto a hospital 
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medical staff are permitted to perform dental consultations for hos
pitalized patients and to bring patients to the hospital to perform 
procedures best done there. In addition, for dentists seeking to 
provide care with their patients under general anesthesia, community 

surgery centers are often the ideal answer. 

HOSPITAL GOVERNANCE 

Administrative Organization 

Hospital organization varies from institution to institution, but most 
are based on standards of the Joint Commission. The mission of this 
national organization is to set standards for hospitals and other 
health care centers, to monitor these facilities to ensure that those 
standards are being met, and then to accredit hospitals and other 
health care facilities meeting the standards. 

Most general, acute care community hospitals have a board of 

trustees that include community leaders, who make up the highest 
governing body of the institution. These trustees are advised in health 
matters by a joint conference committee, which is a liaison group 
that includes members from hospital management, the medical staff, 
and the board of trustees. The hospital chief executive officer is in 
charge of all the departments (both clinical and administrative) of 
the hospital, and typically reports to the board of trustees. Hospital 
governance from this point is divided into two major organizational 
bodies: (1) medical staff and (2) hospital administration. 

The medical staff includes all the health care professionals who 
work at the hospital. The chief of staff is the most senior governing 
member of the medical staff and reports to the hospital president 

and joint conference committee, and chairs the medical board. The 

medical board or executive committee commonly includes the chiefs 
of all the medical departments of the hospital and often includes 
representatives from nursing and hospital administration. Dentists 
who join the medical staff typically become members of the dental 
department or division. A.lthough at some large hospitals dentistry 
is on equal footing with other major departments such as psychiatry 
or pediatrics, it is more often made a division, or section, of the 
department of surgery, similar to other surgical disciplines such as 
urology and neurosurgery. As a member of the medical staff, a dentist 
is usually asked to serve on committees in which dental expertise is 
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Figure 32-1 Typical hospital organization flow diagram. Although dentistry is commonly part of the surgery department, it may be a separate 
department in some hospitals. 

needed, for example, committees on infection control or oversight of 

the pharmacy and therapeutics. 

Hospital administration is managed by the hospital chief execu

tive officer, who has several vice-presidents or assistant directors to 

direct various areas of hospital operations such as nursing, support 

services, information technology, and finance (Figure 32-1 ). 

Medical Staff Membership 

Membership on a hospital medical staff is not gained by simple 

request. The hospital credentials committee, consisting of physicians 

and dentists on the medical staff and their administrative support 

staff, carefully review the qualifications of doctors applying for staff 
membership to ensure that individuals granted privileges are compe

tent to practice their particular discipline in the hospital environment 

and have no evidence of criminal, ethical. or other problems in 

their past. 

Various levels of medical staff membership exist (e.g., active, asso
ciate, and courtesy), each carrying certain privileges and restrictions. 
Staff membership, however, never automatically gives the dentist the 

privilege to admit patients to the hospital or to use the operating 

room facilities. These privileges are granted on the basis of a review 
of the applying dentist's education and experience. Dentists who have 

completed a general practice residency or dental specialty training 
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that provided hospital experience usually have little difficulty gaining 

medical staff membership and some admitting privileges. 

However, because of hospital regulations, most dental patients 

admitted to a hospital by dentists other than oral-maxillofacial sur

geons require a physician's participation in the admission process. 

HOSPITAL DENTISTRY 

Consultations 

The request for consultation carries different connotations among 

health care professionals. To some, the consultant is only expected 

to render an opinion and not begin implementing any advice until 

given permission by the patient's attending physician or, in the case 

of the emergency room, by the patient's designated emergency 

department physician. However, many physicians allow consultants 

to perform any test or procedure necessary on the basis of their expert 

judgment. Therefore, the dental consultant must clarify with the 

requesting doctor before conducting the consultation whether only 

an opinion is being sought or if the dentist may proceed to order 

tests and render treatment. In some cases, the consultation request 

form* 1 provides a section in which the requesting doctor can indicate 

the type of consultation desired. 

Emergency room consultations. Emergency room consulta

tions are usually requested verbally because of the urgency of the 

situation. The dentist should make use of any hist01y and physical 

examination, laboratory, and radiographic results already available 

to avoid excessive duplication. llowever, the dentist still needs to do 

a careful, comprehensive history and physical examination of the 

oral-maxillofacial region and order special imaging, as necessary, to 

make a complete, well-organized assessment of the patient's den to

facial problems. All of this information is recorded in the medical 

record on a consultation form. 

Emergency suites vary in the ways they are equipped for dental 
treatments. Most are not set up to allow a dentist to provide definitive 
care. If the dentist cannot readily offer high-quality care in the 

emergency setting, the problem should be temporized and an 

appointment made for definitive care in the dental office. Dentists 
who are frequently called to hospital emergency rooms sometimes 

find it useful to carry in their car a set of instruments and supplies 

necessary for initially handling common oral emergencies because of 

the uncertainty of what may be available in a hospital emergency 

department. 

If more than one dentist serves as a dental consultant to an emer

gency room, a call schedule is usually established to designate, on a 
daily, weekly, or monthly basis, which dentist is expected to be avail
able in case of an emergency. When on call, the dentist should keep 

the hospital informed of how to be quickly contacted. 

Inpatient consultations. Dental consultation for a hospitalized 

patient is similar to consultations for emergency room patients. The 
dentist is expected to evaluate the oral-maxillofacial region, offer an 

assessment, and formulate a dental treatment plan that considers the 

patient's overall clinical silllation. Dental consultation requests 

should be written on standard hospital consultation forms or in the 

appropriate portion of the electronic medical record on which the 

*in the progress notes, or in the emergency room record a recommendation 
that considers other medical problems, acute or longstanding, and the urgency of 
the treatment should be offered. Guidelines for answering consultations are shown 
in Box 32-1, and a sample of a written emergency suite dental consultation is 
shown in Figure 32-2. 
1 As more and more institutions move to electronic medical records the term 
"form" takes on a new connotation. In this text, the "form " may actually 
be a section of the electronic medical record designed for the purpose stated m 
the text. 
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Box 32-1 Guidelines for Answering Consultations 

State the reason for the consultation in the opening sentence. 

State that the chart has been reviewed and the patient 

examined. 

Be brief but thorough, particularly with regard to the dentofacial 
portion of the examination. 

Be specific about the recommendations. 
Provide contingency plans. 

Follow-up written consultation with verbal contact with the 
requesting doctor. 
Follow the patient's progress until the dental problem is resolved. 

requesting physician states the question or questions to be answered 

by the dental consultant. The requesting doctor should also provide 

a brief statement of other active problems the patient may have. If a 

dentist receives an unwritten or unclearly written consultation 

request, the dentist should make an effort to clarify what is desired. 

The dentist should make every attempt to answer all consultation 

requests within 12 to 24 hours. 

The recorded results of consultations should be sufficiently com
plete to document all significant findings (positive and negative). The 

assessment should read as a concise dental problem list, and the 

treatment plan should be clearly recorded, with an indication of 
the priority and urgency of any necessary care. The terms used should 

be those that physicians and nurses can understand, rather than 

technical dental terms or jargon. Excessive verbiage should be 

avoided. If the dentist finds it impossible to finish the evaluation 

without additional tests, arrangements should be made to obtain 

necessary tests in the near future, and a preliminary consultation note 

should be made to inform the requesting physician of the findings 

and preliminaty recommendations. After seeing the patient, it is good 

practice to call the physician who requested the consultation to 

inform the physician of the findings and recommendations. However, 

it is still necessary to record a formal answer directly on the consulta
tion form, on a progress note or in the electronic medical record, 

indicating in the response where the answer has been written. In 

addition, if the consultation request asks for care to be provided, the 

dentist should carefully document that care. In addition, as in any 

care provided in the hospital setting, the dentist should collect 

enough data about the patient to enable the office staff to bill the 

patient properly for services rendered. Codes for such care and con

sultations are available in standard medical coding manuals. An 

example of a dental consultation form is presented in Figure 32-3. 
Requesting a consultation. When a patient has a problem that 

the dentist does not feel qualified to evaluate or manage alone, a 

formal consultation request should be made. When requesting a 

medical consultation, the dentist should indicate whether the con

sultant is free to order necessaty tests and to proceed with any neces

saty treatment. Preferably, the requesting dentist should personally 

call the consultant to ask for an opinion. Alternatively, an order can 

be written directing a hospital clerk to call the consultant's office. 

A consultant's recommendations should be viewed as an educated 

opinion. A dentist is under no obligation to follow a consultant's 
advice in its entirety or at all. The patient's attending doctor must 

make the final decision of which diagnostic tests to perform and what 
care the patient will receive, including when the attending doctor is 
a dentist. 

Hospitalizing Patients for Dental Care 

Deciding on hospitalization. The vast majority of patients 
needing routine dental care, including oral-maxillofacial surgery, can 
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Consultation report 

Northside General Hospital 

To: (Consultant and/or service) 

Dr. Brown - Dental 

Summary and reason for request: 

Patient identification 

Diaz Walter D. 

YOO 109876 

Admit 12/8/12 

I From: (Physician and/or service) 

Dr. Scott- ER 

9 year old boy hit in face with ball today. Please evaluate and treat dental injuries. 

Thank you. 

Consultant: Findings and recommendations: 

DOB 5/5/2002 

Scott 

/Date requested 

12/8/12 3:45 PM 

James Scott M.D. 

J Consultation date 

12/8/12 

Thank you for asking me to provide a dental consultation for this unfortunate 9 year old male baseball pitcher 

who was struck in the nasal area by a line-drive about two hours ago. His parents state that he fell to the ground 

striking the back of his head and had a 4-5 second long loss of consciousness but the patient claims he remembers 

being hit by the ball. Epistaxis occurred initially, but spontaneously ceased in about 10 minutes. Since the accident, 

the patient has been alert and seemed to his parents to be fully oriented. The patient now complains of pain in the 

nose and upper lip as well as a mild generalized headache. 

The patient has no pertinent medical, family or social history. Patient received last tetanus booster 5 yrs. ago. 

He last saw his dentist 2 months ago. 

The patient denies any occlusal change or oral bleeding but thinks both of his maxillary central incisors are 

loose. He denies any visual disturbance, problems breathing through either nasal passage, or neck pain. 

My H & N exam reveals a 2 x 2 em abrasion in the occipital region of his scalp. There are no palpable steps or 

areas of ecchymosis in the facial bones but he is tender to palpation of the nasal tip and upper lip. Inspection of the 

nasal septum reveals no hematoma but a fresh blood clot is present on the anterior septum of the right nares. 

lntraorally the occlusion is class I and all teeth are stable except #8 & 9 which are in good alignment but can be 

moved slightly in an A-P direction but cannot be intruded or rotated with gentle pressure. The inside of the upper 

lip has a 1 em long superficial laceration of the mucosa and the upper lip is mildly edematous. The crowns of all 

teeth and restorations appear intact. Neck was normal to exam. 

Use one side only: For additional 
space, use 2nd sheet 

Consultation report 
(continued on next page) M.D. 

Figure 32-2 Example of dental consultation form written for a patient who suffered a sports-related injury to the face. The dentist was asked to 
examine the patient in the hospital emergency department. 
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Consultation report 

Northside General Hospital 

To: (Consultant and/or service) 

Summary and reason for request: 

Patient identification 

Diaz Walter D. 

YOO 109876 

Admit 12/8/12 

I 
From: (Physician and/or service) 

Consultant: Findings and recommendations: 

DOS 5/5/2002 

Scott 

I 
Date requested 

---------- M.D. 

I 
Consultation date 

I obtained an oblique occlusal film of the maxillary anterior teeth that shows mild enlargement of the 

periodontal ligament space around teeth #8 & 9 but no root fractures are visible. 

Impression: 1. Subluxation teeth #8 & 9 

2. Small laceration mucosal upper lip 

3. Contusion upper lip and nose 

4. Abrasion scalp 

5. ? Concussion 

Recommendations: 1. Avoid biting anything with front teeth 

2. Intraoral laceration this size doesn't require repair, but pi should rinse c NS j5 meals 

and hs vigorously 

3. Shave hair in area of scalp abrasion. Clean c betadine scrub. Keep scalp clean. 

4. Tetanus booster 

5. See family dentist within 5 days 

6. Advise parents & pt. that injured tooth may eventually require endodontic care. 

Note: I have gone ahead and carried out these recommendations and will let you make the discharge decision. 

Use one side only: For additional 
space, use 2nd sheet 

Consultation report _____ J=-o"-'h"'n-'--=8"-ro=-w'-'-'-' n'----- D. M.D. 

Figure 32-2, cont'd 

be safely managed in the dental office. However, occasionally, some 
patients require dental care to be provided in a hospital or surgery 
center. 

general anesthesia; this allows routine dental care to be delivered to 
these individuals quickly and safely. An operating room setting for 
dental treatment may also be necessary for the physically handi
capped patient who is unable to gain access to a dental office or is 
unable to remain relatively motionless during procedures. 

A patient may be better treated in a hospital for several reasons. 
One of the most common reasons is behavioral management. 
Patients unable to cooperate (e.g., because of intellectual disability), 
unwilling to cooperate (e.g., uncontrollable children), or who refuse 
dental care while awake can be deeply sedated or placed under 
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An operating room is also often needed to provide dental care for 
patients with high-risk medical conditions, for example, patients 
requiring dental care that cannot be delayed until the medical 
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Consultation report 

Northside General Hospital 

To: (Consultant and/or service) 

Dr. Cole- Dental 

Summary and reason for request: 

Patient identification 

Frost David E 

A00065432 

Admit 6/30/12 

From: (Physician and/or service) 

Dr. Smith - Heme-Oncology 

DOB 2/6/93 

Date requested 

7/3/12 11:45 am 

Right-sided oral pain for past 3 days. Patient presently receiving chemotherapy for leukemia. Please evaluate 

and recommend treatment. 

Consultant: Findings and recommendations: 

Drew Smith M.D. 

Consultation date 

Thank you for asking me to see this seriously ill 19 year old leukemic who has a three day history of pain in the area of his 

lower right posterior teeth. The patient denies any previous problems in this area until a dull pain began 3 nights ago. The pain 

has gradually worsened and now requires narcotic analgesics for relief. The pain is well localized in the molar region, 

worsened by chewing, and radiates to his ear. David has had a metallic taste in his mouth for 2 days and reports that his gums 

bleed during brushing. On examination I found the dentition to be well restored but the lower right 3rd molar is only partly 

erupted. The tissue over-lying that tooth appears inflamed but I was unable to express pus from it on palpation. The opposing 

tooth tends to impinge on the inflamed tissue when David bites. The patient has moderate trismus and I note that although his 

WBC is only 500, he is afebrile. 

Impression: I believe Mr. Frost has a severe pericoronitis (inflammation of soft tissue over an impacted tooth) which is 

exacerbated by his immune deficient state and trauma from the opposing tooth. 

Recommendations: 1. Panarex radiograph to examine entire tooth and local anatomy 

2. Coagulation screen including platelet count and bleeding time 

3. Oral hygiene with 50:50 mix of NS and H202 

4. Hold antibiotics unless patient becomes febrile 

5. If coagulation studies OK, extract tooth #1 under local anesthesia 

6. Defer removal of involved lower 3rd molar until inflammation resolves and pts. general 

condition improves. 

Thank you for letting me see this poor young gentleman. Please let me know if you want me to carry out my recommendations 

Use one side only: For additional 
space, use 2nd sheet 

Consultation report ____ _,N-'-e""a..,I_,C"'o"'l"'e 
___ D.M.D. 

Figure 32-3 Example of dental consultation form for hospital inpatient in the Hematology/Oncology department; the dentist was asked to see this 
patient for pericoronitis. 

condition such as a serious myocardial infarction is alleviated or 

improved. In some cases, a patient's physician may be able to provide 
guidance as to the safety of office-based dental care. A final reason 

for planning a procedure in an operating room is for patients in 
whom acceptable local anesthesia cannot be anained, such as those 
requiring care on teeth in an area of severe infection. Usually, these 

patients are best referred to an oral-maxillofacial surgeon, but hospi

talization for the use of an operating room may be an alternative if 

the dentist feels capable of managing the surgical problem. 
Day surgery facilities. Free-standing or hospital-based surgical 

centers exist that offer staffed operating and recovery rooms, 
and anesthesiologists for patients not needing preoperative or 
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postoperative hospitalization. Many hospitals also offer the use of 
their operating room and staff without requiring hospital admission. 
A dentist may find that many patients unable to be cared for in the 
dental office can be effectively treated in day surgery facilities without 
hospitalization. 

Preoperative patient evaluation. Once the decision to use an 
operating room facility has been made, several steps must be taken 

before the operation. The operating room staff must be contacted, 

and the operating time scheduled. Most facilities need some bio

graphic information about the patient, the reason for the procedure, 
the procedure planned, who will perform the procedure, how long 

the operating room will be in use, the type of anesthesia required (i.e., 

sedation only or general anesthesia), and whether special equipment 
will be required. A hospital-based operating room staff must also 
know whether the patient will be admitted, as patients to be admitted 
must have a room reservation made, and an estimated length of stay. 

All operating room facilities require that a medical history and 
physical examination be performed before the operation. See 

Chapter l for guidelines for recording the history and physical exami

nation results in the medical record. This recording can be performed 

by the patient's physician before the day of the operation or, in some 

facilities, by the anesthesiologist during the preanesthetic consulta

tion. Most facilities also require that any medically indicated labora
tory tests, radiographs, or electrocardiograms be done at a time 

proximate to the surgery (e.g., within the past 30 days). Requirements 
vary from place to place, but the usual minimal testing necessary is 
a hematocrit. 

"Doctor's orders" communicate patient care instructions to nurses 
and other hospital staff members. The dentist's orders should be 
accurate, clearly written if not using an electronic medical record, and 
comprehensive. 

Preoperative orders are necessary for patients being admitted to a 

hospital or scheduled to be treated in an operating room without 

hospital admission. Orders are best written by the dentist but may 

be given to nurses over the telephone (dentists must eventually sign 
telephone orders within 48 hours or per state law). An example of 

admission and preoperative orders is given in Figure 32-4. 
Before surgery, the operating dentist should place in the patient's 

record a note that briefly describes the nature of the patient's medical 
and dental problems and the expected operating room and hospital 
course. The hospital staff can then use this note to familiarize them
selves with the patient's general condition and the reason for admis
sion ( Figure 32-5). 

Care of Hospitalized Patient 

Operating room protocols. The patient's operating dentist 

bears the ultimate responsibility for any mishaps that occur in the 
operating room other than those relating to duties relegated to anes

thesiology. Therefore, the dentist must be meticulous in monitoring 
all that is done to the patient and should take charge if he or she 

witnesses anything being done that may harm the patient. 
The operating team usually consists of the operating surgeon and 

an assistant. The assistant should have sufficient familiarity with the 

planned procedure to help the dentist by suctioning. retracting. and 
cutting sutures. Many hospitals allow tl1e dentist to bring an office 
assistant to assist in the operating suite. Anesthesia may be provided 
by an anesthesiologist (a medical physician) or by an anesthetist (a 

nurse with special training in anesthesiology who usually must work 

under an anesthesiologist's supervision). A scrub nurse, who has 
donned sterile gown and gloves, passes instruments to the surgeon 
during the procedure and, among other duties, keeps track of the 
sponges and needles used. The circulating nurse remains ungowned 
and assists in setting up equipment, retrieving supplies, and complet
ing nursing records of the operation. 
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The dentist should try to see the patient in the preoperative area 
before anesthetic premedication to help clarify any final questions 
the patient may have, learn whom the patient wants notified at the 
completion of the operation, and give emotional support to the 
patient. 

During final preanesthetic patient preparation, the dentist should 
review the operative plans with the anesthesiologist. These plans 

include surgical site, length of procedure, oral hazards (e.g., loose 

teeth or restricted opening), route of intubation desired, and whether 

the patient will be admitted to the hospital. The dentist should 
remain near the patient's head during intubation to assist. if 
necessary. 

Once tl1e patient is under general anesthesia, the dentist should 
ensure that steps are taken to prevent accidental injuries. Dental 
patients are usually operated on in the supine position, with the head 
end of the operating table raised about IS degrees. The extremities 
must be placed in physiologic positions (i.e., positions patients 

would find comfortable for long periods if they were not anesthe
tized). Proper positioning helps prevent nerve injuries and excess 

loading of any part of the anatomy. In addition, padding should be 

placed in any area of pressure concentration, such as under heels and 

around elbows, particularly if the dental procedure is likely to last 

longer than I hour. Most hospitals currently place all patients on 
foam or gel-filled cushions or air mattresses during surgery to help 
prevent pressure sores. The head should be placed on a contoured 
cushion to help prevent excessive movement of the head during 

surgery. 
Patient protection during anesthesia is also provided by several 

other means. If the procedure is expected to last more than 4 hours, 
a urinary (Foley) catheter should be placed to prevent overdistention 
of the bladder. The anesthesiologist may want this done even for 

shorter operations to monitor urinary output. If an electrocautery 

unit will be used, a grounding pad must be placed. To protect the 

patient's eyes, a lubricating ointment should be applied and the 

eyelids should be taped closed. Patients who are intubated nasally 

require close attention to proper tube stabilization; tubes that place 
excess pressure on the nasal alar cartilage can easily cause pressure 
sores that result in an unsightly deformity (Figure 32-6). 

The final step before surgery is preparation of the patient's opera

tive site. If necessary, any facial hair can be shaved. Then, the skin in 

the maxillofacial and anterior neck regions should be prepared by 
scrubbing with a soap-containing solution and painting with a dis
infecting solution such as iodophor. The patient is then draped with 
two layers of linen material or one layer of waterproof paper material 

to cover all portions of the body except the operative site. The oral 

cavity is prepared for the procedure by first gently suctioning the 

pharynx, placing a moist throat pack, and then using large volumes 
of irrigation solution to help decrease the bacterial count by dilution. 
The use of a sterile toothbrush and chlorhexidine improves the effec
tiveness of oral cavity preparation. The anesthesiologist and circulat
ing nurse should be asked to make a note that the throat has been 
packed so they can help remind the surgeon to remove the pack after 
the surgery is complete. Local anesthesia is typically administered 
even when patients will be under general anesthesia to help lessen 

the amount of general anesthetic drugs required and delay the onset 
of postoperative discomfort. 

Dental surgeon and assistant preparation. The dental surgeon 
prepares for surgery by first checking that all instruments and patient 
records required to perform the surgery successfully are available. 

This preparation should be done before the day of surgery if the 
dentist does not regularly use a particular facility (in case any essen
tial equipment or records must be brought from the surgeon's office 
on the day of surgery). 

Before entering the operating room suite, the surgical team 
changes from street clothes into surgical scrub uniforms in a locker 
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Order Sheet 

Northside General Hospital 

Management of Hospital Patients 

Patient identification 

Frost David E. 

AOOO 65432 

Admit 6/30/12 

DOB 2/6/93 

Unless an order is specifically noted, authorization is hereby given for the dispensing of drugs by non-proprietary 
nomenclature as set forth by The Pharmacy and Therapeutics Committee. 

Automatic Stop Orders: Narcotics and anticoagulants must be rewritten within 48 hours of original order; 
all other drugs within 7 days. 

Date 
and Time 

10/7/12 

07:30 

Orders 

Admission/Preoperative Orders 

1 . Admit to 6th floor - Dental Service 

Dr. Brown: attendinq 

office # 555-2427 

2. Cond - oood 

3. Ox- lmoacted third molars 

Cerebral oalsv 

Penicillin allerov please label chart 

4. NPO 

5. Med: Lorazepam 2mo PO @ 6:30 c small sip of H?O 

6. Void on call to OR 

7. Ambulate c asst onlv 5 ore med oiven 

8. Solumedrol 125mQ on chart to OR with oatient 

Thank YOU 

Dr. John Brown 

Signature 
Transcribed 

by 

Order Sheet 

Figure 32-4 Example of preoperative doctor's orders written for patient with cerebral palsy admitted to hospital on day of third molar surgery. 
Because the patient is coming to the hospital on the day of surgery, admission orders and preoperative orders can be combined. 
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Clinical Record-In-Patient Patient identification 

Schultz Carl A. 
Northside General Hospital 

X00012345 DOS 6/6/87 

Date 
and Time 

10/7/12 

07:30 

Admit 10/7112 Brown 

I 

I 

Doctor's Notes I All Other Notes Begin All entries must be signed and position noted 

..,. Begin Here 
I 

..,. Here I 

I 

Admission Note: This is the third admission to this hospital for this 25 yr old cerebral palsy victim for 

elective surgical renioval of four impacted 3rd molars in the operating room this morning. Performance 
I 

in OR found necessi!lry due to patients inability to stay relatively immobile for the surgery without 

general anesthesia. Patient has penicillin allergy but no other medical problems. Patient and parents 

advised in lay terms :of reasons for potential problems including infection, nerve damage, bleeding, 
I 

mandibular fracture,1damage to other teeth, and dry socket and they consent to my plans. 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Dr. John Brown 

Clinical Record 
In-Patient 

Figure 32-5 Example of hospital admission note that the attending surgeon uses to document (in record) the reason for hospitalization and projected 

hosp1tal course. 
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Figure 32-6 Preparing ("prepping") patient for operating room oral and 
maxillofacial surgery. A, The surgeon helps the anesthesiologists by 
guiding the placement of tubes and the tapes used to secure the tubes. 
The surgeon also helps hold the patient's head to stabilize it while the 
device is placed behind the patient's head. B, Patient before draping, 
with padding of pressure points . The nasoendotracheal tube is 
supported to prevent alar damage, the eyes are lubricated, pads are 
placed to protect the eyes, and then the eyes are covered with a towel. 
An antiseptic solution is applied on the face to reduce the number of 
bacteria not indigenous to patient's facial region. C, Same patient after 
draping is complete. Only the operative site is exposed . 

room. Shoes worn outside of the operating suite are covered with 

shoe covers. Scalp hair is covered with a cap. Members of the surgical 

team with long beards should wear head covers that extend across 

the chin and anterior neck. All jewelry, including watches, rings, 
necklaces, and earrings, should be removed before scrubbing. A mask 

that covers the nose and mouth should be tied in place before the 

surgeon enters the operating room. Before the surgical scrub, the 
surgeon should check the patient's records, place radiographs on 
the view box, adjust overhead lights, check the patient's position, 

apply defogging solution to eyeglasses, and adjust their headlight. 

The surgical hand and arm scrub is then performed to lessen the 
chance of contaminating a patient's wound. Although sterile gloves 

are worn, gloves are frequently torn during oral-maxillofacial surgical 

procedures, thereby exposing the patient to the surgeon's skin. With 

Management of Hospital Patients 

proper scrubbing with antiseptic solutions, the hand and arm bacte

rial counts are reduced. 

Several acceptable methods may be used to perform a surgical 

hand and arm scrub. Most hospitals have a surgical scrub protocol 

that should be followed when doing surgery. The use of an antiseptic 

soap solution, a moderately stiff brush, and a fingernail cleaner is 

standard in most techniques. The hands and forearms are wetted in 
a scrub sink, and the hands are kept above the level of the elbows 

until the hands and arms are dried. A copious amount of antiseptic 
soap from a wall dispenser or from an antiseptic-impregnated scrub 

brush is applied to the hands and arms up to the elbows. The anti

septic soap is allowed to remain on the arms, while all visible debris 

is removed from underneath each fingernail tip with the sharp-tipped 

fingernail cleaner. Then, more antiseptic soap is applied and scrub

bing is begun using repeated firm strokes of the scrub brush on every 

surface of the hands and arms, stopping mid-lower arm about 5 em 

below the elbow (Figure 32-7). Scrub techniques based on the 

number of strokes to each surface rather than a set time for scrubbing 

are more reliable. An individual's scrub technique should follow a 
set routine designed to ensure that all forearm and hand surfaces are 

properly prepared. However, scrubbing too long and too firmly can 
be as detrimental as inadequate scrubbing because skin that is exces
sively traumatized by scrubbing develops a much higher resident 

bacterial flora. Once scrubbing is completed, the hands and forearms 

should be rinsed free of soap solution under running water, moving 

the arm through the stream from fingertips to elbow. The hands must 

be kept higher than the elbows during the entire scrub and rinse to 

allow all excess fluid to drip off the arm at the elbow. 

Once scrubbing is completed, the surgeon should enter the oper

ating room, taking care to avoid contaminating the scrubbed hands 
and arms. Drying commences with a sterile towel handed to the 

surgeon by the scrub nurse. The towel is held in one hand to dry 

the other hand, advancing up the forearm and stopping short of the 

elbow. The towel is then transferred to the dry hand, and the process 

is repeated on the wet hand with an unused portion of the towel. 

Next, the scrub nurse fully opens the sterile surgical gown, and the 

surgeon introduces the hands into the openings for the arms of 

the gown. 

While the scrub nurse helps push the gown up the surgeon's arm, 

the circulating nurse pulls the gown on from the rear of the surgeon 
and ties it securely (Figure 32-8). The scrub nurse then holds the 

surgical gloves open while the surgeon places one hand into each 
glove. The gloves should completely cover the hands and wrists and 

completely overlap the cuff of the surgical gown (Figure 32-9). The 

surgeon must not allow the hands to fall beneath waist level from 
this point until ungowning (Figure 32-10). 

Postoperative responsibilities. Once the operative procedure is 
completed, the oral cavity is again irrigated and cleared by suction of 

the accumulated fluids. Before throat pack removal, the scrub nurse 

should be asked whether all sponges and needles used during the 

surgery are accounted for; if they are not, a search must be made to 

find them. If necessary, intraoral gauze packs should be placed for 

hemostasis, and the packs should have long ends that trail out of the 

mouth for easy retrieval. 
Nurses (under the supervision of anesthesiologists) make many 

of the immediate postoperative decisions in the postanesthesia care 
unit. However, the dentist should write postoperative orders imme

diately after the completion of surgery to ensure that any special 
instructions can be initiated in the postanesthesia care unit. 

Postoperative orders should include statements of the diagnosis, 
procedure performed, patient allergies, and general condition of 

the patient after surgery. Nursing actions such as vital sign monitor

ing, wound care, and medication administration schedule should 

be clearly spelled out. The patient's diet, activity level, bed position
ing, and allowable personal hygiene should be delineated. Finally, 
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Figure 32-7 Technique of hand scrubbing used before gowning and gloving for surgical procedure. A and B, Disposable antiseptic-impregnated scrub 
brush and nail cleaner are taken out of the package, and the hands are wetted in the scrub sink. While holding the scrub brush in one hand, the 
surgeon uses the nail cleaner under each fingernail. The nail cleaner is then discarded, and scrubbing commences. For conservation, water is turned 
on only when needed. C, Both arms are lathered with antiseptic soap from the fingers to an area about 5 em below the elbows. The scrub brush is 
then used to scrub all the surfaces of the hands and forearms thoroughly, with most brush strokes on each surface of each hand (20 per surface) and 
fewer strokes on each surface of forearms (1 0 per surface). D, After scrubbing is complete, the brush is discarded and the arms are rinsed completely. 
During rinsing, the arm is put through the water, starting at the fingertips and then pushing through to elbow. E, The arms are then allowed to drain 
for several seconds over the scrub sink. During scrubbing and rinsing, the hands and forearms are kept raised above the level of the elbows until the 
scrub gown is in place. 
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Figure 32-8 Gowning for operating room surgery. A, Scrub nurse holds 
a sterile gown open for the surgeon to place the arms into the sleeves. 
The scrub nurse has the hands on the front side of the gown to prevent 
the possibility of accidentally touching the ungowned surgeon. The 
surgeon pushes the arms into the sleeves of the gown, taking care not 
to thrust through the cuff of the gown, potentially contaminating the 
scrub nurse. While the surgeon is placing the arms into the sleeves, the 
scrub nurse is pushing the gown onto the surgeon. B, The unsterile 
circulating nurse then ties the back of the surgeon's gown, taking care 
to touch only the inside surfaces of the gown. 

• Diagnosis (or diagnoses) and surgical procedure 
Condition 

• Allergies 
Instructions for monitoring vital signs 

• Activity and positioning 

Diet 

Medications 

Intravenous fluids 
• Wound care 

Parameters for notification of physician or dentist 
Special instructions (e.g., ice packs, lip protection, and hygiene) 

parameters should be outlined that, if breached, make immediate 

notification of Lhe dentist or physician mandatory. An outline for 
postoperative orders is listed in Box 32-2; a sample of postoperative 
orders is shown in Figure 32-11. 

Immediately after the surgical procedure is completed, a brief 

operative note should be placed in Lhe patient's record. This note is 

usually in a relatively standard format that includes listing the pre

operative and postoperative diagnoses, the names of the procedures 

Management of Hospital Patients 

Preoperative diagnosis 
Postoperative diagnosis 
Procedure 
Surgeon or surgeons 
Type of anesthesia 
Unusual, unexpected, or significant findings at surgery 
Fluid status, including estimated fluid loss and amount of fluid 
administered to patient 

• Description of anything left in the operative site, for example, 

drains or packing 
• Specimens (Was the specimen sent to the pathology or 

microbiology laboratory?) 

Identify the dictator. 

State that the operative note is being dictated. 
• State the patient's name, spelling out the last name. 
• State the patient's medical record (hospital) number. 

State the date of the operation. 
• State the preoperative diagnosis. 
• State the postoperative diagnosis. 

Give the name of the procedure performed. 
• Give the names of the surgeon and any surgical assistants. 
• Completely describe the surgical procedure, including how the 

patient was prepared for surgery in the operating room. 
Reidentify the dictator. 
State to whom copies of the dictation should be sent. 

performed during surgery, tl1e name or names of Lhe surgeon or 

surgeons, Lhe type of anesthesia, the placement of any drains, the 

estimated blood loss, and whether any specimens were sent for 

pathologic examination. The hospital staff uses this note to learn 

quickly the general information about the operative procedure. 

In addition, before leaving Lhe operating suite, a full report of the 

operation should be dictated using the designated format of the facil
ity at whim Lhe surgery was performed. The general outlines and 

examples of a brief operative note and transcribed operative report 
are shown in Boxes 32-3 and 32-4 and in Figure 32-12. 

Patients generally remain in the postanesthesia care unit until 

they are sufficiently alert and unlikely to injure themselves, and their 

vital signs are stable wilhin acceptable limits. An anesthesiologist 

usually makes the decision about discharge to a hospital room or 

home, unless it is specified that the dentist will make that decision. 

The dismarged patient should be placed directly under the care of a 

competent adult and not be allowed to go home unescorted. 

Hospital rounds (i.e., patient visits) give the surgeon the oppor
tunity to meek Lhe patient's postoperative recovery personally and to 

revise orders, as necessary. Unstable hospitalized patients require 

frequent visits; stable patients are usually seen twice a day during the 
first week after major surgery and once daily Lhereafter. Eam patient 

visit by the surgeon warrants a brief notation (i.e., progress note) 
in the record that documents the patient's progress and any new 

plans for further care. Notes are usually written using a record 

format that includes a brief description of how the patient is pro

gressing subjectively and objectively, an assessment of Lhe patient's 
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Figure 32-9 Gloving for operating room surgery. A, The scrub nurse holds open the first glove to allow the surgeon to insert the hand into the glove, 
while the surgeon's wrist is in flexion. The surgeon pushes the hand into the glove with the fingers adducted, while the nurse pulls the glove onto the 
surgeon's hand. B, Once the surgeon's hand is into the palm region of the glove, the fingers are partially abducted and slipped into the appropriate 
finger holes. The nurse continues to pull the glove on until the cuff of the glove is above the cuff of the surgeon's gown. The nurse then releases the 
glove. No further adjustments of the first glove are made at this time. C, The scrub nurse then holds the second glove open in the same manner that 
the first glove was presented to the surgeon. The surgeon can now help hold the cuff of the glove open while inserting the other hand. D, The hand 
being gloved is pushed into the glove while the other hand assists the nurse in pulling the glove into place. Once both gloves are in place, they can 
be used to adjust each other, pulling all the slack out of the area of the fingertips. 

condition, and a plan for further care (SOAP). Figure 32-13 shows a 

typical postoperative progress notation in the SOAP format. 

Discharge planning should begin as soon as the surgical proce

dure is completed and includes making arrangements for any neces

sary patient education such as oral hygiene, wound care, and dietary 

instructions. In addition, the patient should be told of acceptable 

activity levels and plans for follow-up office visits. Necessary prescrip

tions for medications should be provided, as well as instructions on 

how to contact the appropriate physician or dentist should problems 

arise. A written discharge note should be included in the progress 
note section of the medical record (Figure 32-14 and Box 32-5). 

A dictated discharge summary is necessary for hospitalized 

patients, whereas surgical centers generally accept a written discharge 

summary on a special form. The dictated summary should include a 

brief narrative, including the reason for hospital admission and the 

pertinent history that led to admission. The significant positive and 

negative findings of the history and physical examination should be 
described, including any laboratory results. The hospital course, 

including the name of the operative procedure, should be in the 

664 

Complete a standard SOAP progress note, and include the following 

under the P (plans) section: 

Deposition (to where and with whom patient will be discharged) 

List of medications that the patient is prescribed or instructed to 

take, dosing regimen, and instructions for use 

Dietary instructions 
Activity instructions 

• Hygiene instructions 
Follow-up appointment 

summary. Finally, discharge instructions, prescriptions, and follow-up 

appointments should be detailed in the report. Arrangements should 

be made to send copies of the discharge summary to other doctors 

who may find the information useful, including the patient's family 

phys i cian ( Figure 32-15 and Box 32-6). 
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Figure 32-10 Surgeon ready for operating room. Hands should not be 
allowed to fall below the waist level from this point until the surgery is 
completed and all surgical wounds are closed and dressed. 

Management of Postoperative Problems 

Airway problems. Routine dentoalveolar surgery is unlikely to 
cause aiiWay compromise unless a condition such as Ludwig's angina 
is present. However, patients in whom an endotracheal tube has been 
placed during general anesthesia are at risk for postextubation (i.e., 
after removal of the endotracheal tube) airway narrowing or obstruc
tion, which is caused by trauma to the mucosal lining of the upper 
respirat01y tract tl1at produces edema. The narrowest portion of the 
upper respiratory tract is the region of the vocal cords through which 
the endotracheal tube must be passed and on which the tube rests 
during anesthesia. The amount of respiratory tract mucosal injUJy 
depends on the patient's anatomy, the size of tube used, the type of 

Management of Hospital Patients 

Identify the dictator. 

State that the discharge summary is being dictated. 
State the patient's name, spelling out the last name. 
Give the patient's medical record (hospital) number. 
State the date(s) of hospital admission and discharge. 
State the final diagnosis or diagnoses. 
Give the patient's chief complaint on admission. 
Describe the history of illness or problem requiring surgery. 

List any significant findings on history and on physical, 

radiographic, and laboratory examinations. 

Briefly describe the hospital course, including the following: 
Description of all therapy rendered 

• Any complications that occurred 
Outcome of any therapy provided 

Describe discharge instructions given to the patient, including 
the following: 

Disposition (to where and with whom the patient is being 
discharged) 
Medications 

• Activity 
Diet 
Hygiene 

Follow-up plans 

Describe the patient's condition on discharge. 

Reidentify the dictator. 

State to whom copies of the summary should be sent. 

tube, and care used during placement. Injuries caused by tube type 
have been lessened by tlle use of tubes with high-volume, low
pressure cuff designs. Patients generally do well after extubation, 
except for mild to moderate throat discomfort during swallowing for 
1 to 2 days. However, occasionally, laryngeal edema of sufficient 
severity to compromise the patient's ability to breathe is produced. 
The first symptom is usually a crowing sound during attempts to 
inspire and expire. The patient may also need to use accessory muscles 
of respiration to force air through the cords. 

Prevention of ai1way trauma is the best form of care. If trauma is 
known to have occurred during intubation or extubation (or in 
patients having prolonged intubation), postoperative orders should 
include the delivery of cooled, humidified air or oxygen, administra
tion of racemic epinephrine through an aerosol, and placement of 
tracheotomy equipment near the patient's bed. These patients should 
be closely monitored, preferably under close supervision by an anes
thesiologist. until the dentist is comfortable that aiiWay problems are 
under control. 

Nausea and vomiting. N ausea and vomiting occur commonly 
after general anesthesia, and this is part of the rationale for fasting 
patients preoperatively. The symptoms are primarily related to anes
thetic drugs, excessive air tl1at might have been forced into the 
stomach during induction of anesthesia, or swallowed blood. Nausea 
and vomiting usually resolve with time but can be a serious problem 
if the patient is not fully in control of la1yngeal reflexes, is in inter
maxillary fixation, or is unable to begin taking needed medications 
and sustenance orally. 

Vomiting in a patient with depressed reflexes is best handled 
by placing tlle patient in a horizontal position on the right side 
until reflexes are recovered. Patients in intermaxillary fixation (1M F), 
but with normal aiiWay reflexes, should be able to eliminate any 
vomitus through the nose and mouth because postoperative stomach 
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Order Sheet 

Northside General Hospital 

Patient identification 

Schultz Carl A. 

X00012345 

Admit 10/7/12 

DOB 6/6/87 

Brown 

Unless an order is specifically noted, authorization is hereby given for the dispensing of drugs by non-proprietary 
nomenclature as set forth by The Pharmacy and Therapeutics Committee. 

Automatic Stop Orders: Narcotics and anticoagulants must be rewritten within 48 hours of original order; 
all other drugs within 7 days. 

Date 
and Time 

10/7/12 

09:2 0 

Orders 

Post op orders 

1. s/p surqical extraction 4 third molars 

2. Condition: Good 

3. Allerav: Penicillin please label chart 

4. Vital sians: a 15 min until stable then a 1° x 2 then a 4° 

oral temps q 4° w/a 

5. HOR at least 30° OOB c assistance only 

6. Ice packs to face if patient desires please inquire. 

7 .  Diet: clear cool liquids advance to full cool liquids as tolerated 

8. I & 0 a shift 

9. Meds: 

a. M.S. 4 mg & Phenergan 50 mg IM q 4° prn med-severe pain or 

b. Tylox t po q 4° prn med-severe pain 

c. Acetaminophen 500 ma po q 3° prn mild pain 

d. Decadron 0.75 mg PO BID 

e. Compazine 5 mg IM prn N or V. May repeat in 

30 min. x1. Call surgeon if nausea persists thereafter 

f. Mediinhaler if puffs q 4° prn wheezing 

10. IV: D5 1/4 NS @ 100 cc/hr 

Change to Hep lock when PO >400 cc/8 hr 

11. Bite on moistened 4x4 qauze placed over op sites continuously 

for 45 min prn bleeding 

12. Keep lips thinly coated with Vaseline 

13. Call surgeon- office 674-1212, home- 525-6666 if BP > 180/10 

< 90/60 P > 120 <55 T > 101° uncontrollable bleedinq, wheezinq 

or if pt fails to void by 1700. 

Thank You. Dr. John Brown 

Transcribed 
Signature by 

Order Sheet 

Figure 32-11 Example of postoperative orders written after removal of third molars in operating room. 
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Clinical Record-In-Patient Patient identification 

Schultz Carl A. 
Northside General Hospital 

X00012345 DOB 6/6/87 

Admit 1 0/7112 Brown 

Date 
I 

I 

and Time Doctor's Notes I All Other Notes Begin All entries must be signed and position noted 

10/7/12 

09:30 

-<Ill Begin Here 
I 

-<Ill Here I 

I 

Brief OP Note: I 

Pre-op dx: 4 impact�d 3rd molars 
I 

Post op dx: same I 

Procedure: Surgical1removal of 4 complicated 3rd molars 
I 

Surgeon: Brown Asst: Jones 
I 

Anes: Nitrous - narcbtic - ethrane 

Findings: Impacted \eeth c follicles associated with maxillary impactions 
I 

EBL: < 100 ml I 

Fluids: 800 mL D5 1Y3 NS 
I 

Drains or Packs: None 

Specimen: Teeth an� follicles to pathology 
I 

I Dr. John Brown 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Clinical Record 
In-Patient 

Figure 32-12 A, Example of brief operative note for quick documentation in hospital record of what was performed, whether in operating room or 
elsewhere in hospital. B, Example of dictated operative note to describe, in detail, the exact procedure performed in operating room. 
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Northside General Hospital 

Operative Report 

Name: Schultz, Carl 

Unit Number: X00012345 

Operative Date: 10/7/12 

DOB: 06-06-87 

Preoperative Diagnosis: Full bony impacted teeth Nos. 1, 16 

Partial bony impacted teeth Nos. 17, 32 

Postoperative Diagnosis: Same 

Surgeon: John Brown, D.M.D. 

Assistant Surgeon: William Jones, D.D.S. 

Operations: Surgical extraction of impacted third molars 

Nos. 1, 16, 17, and 32 

Procedure: The patient was brought to the operating room without premedication and placed onto the operating table in 

the supine position. After attaching monitoring equipment and checking the vital signs the patient was placed under general 

anesthesia induced by a combination of inhalational and intravenous agents. A right nasal endotracheal intubation was 

performed and the tube secured into position after good breath sounds were heard bilaterally on auscultation. The 

operating table was placed into a 15-degree head-up position, and then the patient was prepped and draped in the usual 

fashion for intraoral oral surgery. 

The oral cavity was inspected and suctioned free of gross secretions, and a moist throat pack was placed. 0.5% Marcaine 

with 1 :200,000 epinephrine was infiltrated in the maxillary posterior buccal vestibules, and greater palatine nerve regions, 

and the inferior alveolar, lingual, and buccal nerves were blocked bilaterally with a total of 45 mg of Marcaine and 0.045 mg 

of epinephrine. The oral cavity was then irrigated with copious amounts of normal saline irrigation and suctioned free of 

gross liquid. A medium sized rubber bite block was carefully placed between the arches on the left side. Attention was first 

directed to the right retromolar region of the mandible, where a No. 15 blade was used to make an incision beginning in the 

lower fourth of the external oblique ridge of the mandible, bringing the incision forward to the distal line angle of tooth No. 

31. The incision was then continued in the buccal gingival sulcus to the distal aspect of tooth No. 30. A No. 9 dental 

periosteal elevator was then used to create a full-thickness mucoperiosteal envelope type of flap, exposing the buccal 

aspect of the retromandibular region of the mandible. A right angle retractor was placed into the depth of the envelope flap 

to protect it, and the assistant used a tongue retractor to protect the tongue. The mesio-angularly impacted tooth No. 32 

was identified, and a straight tissue burr in an air-driven handpiece under continuous saline irrigation was used to remove 

sufficient bone on the buccal and distal aspects of tooth No. 32 to expose the height of contour. The burr was then used 

to section the tooth along its long axis through the furcation. A large, straight dental elevator was used to complete the tooth 

sectioning. The Crane pick was then used to remove the distal aspect of the tooth, and a small straight dental elevator was 

used to remove the mesial aspect. The roots of both tooth segments appeared intact. A dental curette was used to gently 

remove the small remnant of dental follicle remaining in the socket. A bone rasp was used to smooth the bone in regions 

where elevators had been used, and the sockets and areas under the flaps were irrigated with copious amounts of saline 

irrigation. Little bleeding was present at that time, so half a capsule of tetracycline was poured into the socket, and the flap 

was reapproximated with two 4-0 black silk sutures. 

Attention was next directed to the right maxillary tuberosity region, where a new No. 15 blade was used to create a crestal 

incision beginning on the disto-superior aspect of the tuberosity, continuing the incision anteriorly to the posterior aspect of 

Figure 32-12, cont'd 
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tooth No. 2. The incision was then continued in the buccal gingival sulcus anteriorly to the distal line angle of tooth No. 3. 

A No. 9 dental periosteal elevator was then used to create a full-thickness mucoperiosteal flap on the buccal aspect of the 

tuberosity. The Minnesota retractor was used to remove a small amount of thin bone overlying the full bony impacted tooth 

No. 1. A Potts elevator was used to elevate tooth No. 1 out of the socket along with the attached dental follicle. The root of 

the tooth appeared to be intact. The socket was inspected and then irrigated with normal saline. The flap was then 

reapproximated with two 4-0 black silk sutures. A large gauze was then placed over the fresh extraction sites, and attention 

was directed to the left side of the mouth, where teeth Nos. 16 and 17 were extracted in an identical fashion to teeth Nos. 

1 and 32. 

The oral cavity was then suctioned free of all gross fluids, and the throatpack was removed. The hypopharynx was then 

suctioned with a tonsil suction. The patient was extubated in the operating room and taken to the postanesthesia care unit 

in good condition for recovery. 

Estimated Blood Loss: 50 ml 

Fluids received: 

Drains: 

1 ,200 ml Dextrose 5%/Lactated Ringers 

None 

Dressings: 

Complications: 

Bilateral oral packs that trailed out of the mouth 

None 

C: Dr. William Jones 

John Brown, D.M.D. 

Attending Surgeon 

Figure 32-12, cont'd 

contents should be of liquid consistency. Even so, constant retching 
can disrupt a properly set facial fracture or a delicate wound repair, 
so awake patients in or out of fixation may need to receive antiemetic 
medications to relieve nausea. However, before giving antiemetic 
agents, the possibility of depressed gastrointestinal motility or brain 
injury should be ruled out. If a patient develops aitway problems 
while in IMR an instrument capable of releasing fixation should be 
readily available. Many dentists have a pair of wire cutters taped to 
the head of a patient's bed if they are in IMF. 

Fever. Fever is generally defined as an oral temperature of greater 
than 99 oF {3 7.2 o C) or rectal temperature higher than 99.8 o F {38 o C). 

A postoperative fever may be produced by a variety of factors. 
However, based partially on when in the postoperative period fever 
occurs, it may be attributed to one of a few common causes. For 
example, fever the night after surgery is usually attributed to bactere
mias resulting from organisms in surgical wounds. Fevers occurring 
in the first or second postoperative day after general anesthesia or 
major surgery are generally attributed to insufficient depth of breath
ing, which produces atelectasis (collapse of terminal lung alveoli), 
or, less commonly, to dehydration. Fever 2 days after surgery can be 
an early sign of a wound infection, or if the patient had the bladder 
catheterized or has prolonged atelectasis, it may be caused by a 
bladder infection or pneumonia. 

No matter when a fever arises, an investigation should be under
taken to discover the cause. The patient should be questioned about 
wound pain, swelling, foul taste, productive cough, and dysuria. On 
examination, particular reference should be made to the surgical 
wound, sites of intravenous (IV) catheters, and lungs. Studies such as 
a white blood cell count, urinalysis, and chest radiography may be 
useful in determining an explanation for a postoperative fever, if 
clinically indicated. A medical consultation may be necessary if a 

cause for a persistent fever remains obscure. Once it is documented 
that a fever exists, the patient's symptoms and increased metabolic 
expenditure from the fever can be lessened by administration of 
acetaminophen. 

Atelectasis. Atelectasis is a common problem in patients who 
have undergone abdominal surgery and fail to fill their lungs to 
normal capacity because of the incisional pain provoked by deep 
breathing. In patients who have had dentoalveolar surgery under 
general anesthesia, atelectasis can result from ( 1) inactivity that 
allows the patient to breathe without filling the lungs to normal 
capacity; (2) postoperative narcotic analgesics that depress the sigh 
reflex, which normally functions to prevent atelectasis; or (3) an 
endotracheal tube misplacement so that only one lung was aerated 
during surgery. 

Prolonged atelectasis can lead to pneumonia; thus, prevention of 
atelectasis is important. Instructing patients to take deep sustained 
inspirations periodically during the postoperative period and to 
begin ambulation as soon as possible after surgery lessens the pos
sibility of developing atelectasis. Limiting the use of unnecessarily 
large doses of narcotic analgesics can also prevent atelectasis. 

Fluids and electrolytes. Hypovolemia can be found in patients 
after surgety because of insufficient fluid intake to matcl1 fluid loss. 
Fluids are lost through the obvious routes of urination, vomiting, and 
nasogastric suctioning, as well as by insensible routes such as expired 
air and perspiration. The primary source of replacement fluids is 
normally oral ingestion. H owever, postoperative patients who are 
unable or unwilling to maintain necessary fluid intake orally require 
IV supplementation until oral fluid intake resumes. The usual volume 
of fluid intake necessary (combination of oral and N) for a non fe
brile adult in the postoperative period is between 2500 and 3000 m L 
daily, with a higher volume for patients with higher-than-normal 
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IIX I Management of Hospital Patients 

Clinical Record-In-Patient 

Northside General Hospital 

Date 
I 

I 

Patient identification 

Schultz Carl A. 

X00012345 DOB 6/6/87 

Admit 10/7/12 Brown 

and Time Doctor's Notes I All Other Notes Begin All entries must be signed and position noted 

10/7112 .,.. Begin Here 

20:00 

I 
.,.. Here I 

I 

I Post-op check 

s-'-I 
Pt. feels drowsy. Moderate pain well controlled with oral narcotic 

I 

I Denies nausea 

O.L Vital siqns WNL & Stable 
I 

Mild facial edema I 

I 

I Operative sites show slight ooze 
I 

Chest clear to auscultation I 

I 

I IV site benign 

I Intake last 8 hrs. - 1450 ml (250 ml PO) 
I 

I Ambulated to BR with assistance 

I Voided 600 ml 
I 

I 

I 

A.L Doing well, needs to increase PO intake 

p� I Encourage PO intake 
I 

I Slow IV rate to 75 mUhr 

I Bite on moistened gauze if bleeding increases during the night 
I 

I 

I 

I John Brown D.M.D. 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Clinical Record 
In-Patient 

Figure 32-13 Example of hospital progress note made to document patient's course in hospital and to inform others of future plans for patient. Note 
SOAP format used: S is any comments made by patient (subjective), 0 is objective findings by dentist, A is assessment by dentist of how patient is 
doing, and P is plans for future care. 
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Clinical Record-In-Patient 

Northside General Hospital 

Date 
I 

I 

and Time Doctor's Notes I 

10/8/12 ...,. Begin Here 
I 

I 

I 

7:45 I 

s.!. 
I 

I 

I 

0.!... 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

A.J._ 
I 

PT 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Management of Hospital Patients 

Patient identification 

Schultz Carl A. 

X00012345 DOB 6/6/87 

Admit 1 0/7/12 Brown 

All Other Notes Begin All entries must be signed and position noted 

...,. Here 

P.O. D.- Discharge note 

Pt. complains of moderate pain- well controlled with oral narcotic. 

Denies nausea and able to swallow liguids without difficulty 

Vital signs WNL and stable 

Mild facial edema and moderate trismus 

Operative sites without ooze 

Chest clear to auscultation 

Able to ambulate without assistance 

P.O. intake for past 8 hrs.- 400 ml 

Doing well, ready for D/C 

D/C to home escorted by father 

Rx Decadron 0.75 mg PO bid x 2 days 

Tylox t PO q 4Q prn pain x 25 

Liquids advanced to soft diet as tolerated 

Limit activities for 2 days then increase as tolerated 

Saline rinses p meals and h.s. 

RTC 1 0/14/12 at 11 am and prn 

John Brown D.M.D. 

Clinical Record 
In-Patient 

Figure 32-14 Example of written discharge note in SOAP format to document patient's progress. Discharge instructions are documented under P. 
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IIX I Management of Hospital Patients 

Northside General Hospital 

Discharge Summary 

Admitted: 10-7-12 Discharged: 10-8- 12 

Schultz, Carl 
X00012345 DOB 6/6/87 

This was the third admission at Northside General for this 25 year old male with cerebral palsy. Elective admission was 

necessary for surgical removal of four impacted third molars which had recently become symptomatic necessitating 

extraction under general anesthesia. 

PMH: Hospitalizations: 1991-restorative dentistry under GA 

1995-appendectomy without problems 

Illnesses: 

Medications: 

Allergies: 

1999-restorative dentistry under GA 

Cerebral palsy due to birth anoxia 

Asthma, never needed hospitalization 

Medi-inhaler as needed. 

Penicillin 

Social: Lives at home with parents 

Past medical, family and social history otherwise unremarkable. 

ROS: Pertinent findings-Intermittent pain and swelling around partially erupted lower third molars. Denies other oral 

discomfort. Patient claims inability to maintain upright posture without the use of body brace. Weakness in leg and back 

muscles bilaterally. ROS otherwise unremarkable. 

PE: Pertinent findings-

HEENT -nasal airways patent, Class I occlusion with well-restored dentition, no mucosal lesions. No adenopathy. 

All teeth except #1 and 16 visible. Teeth #17 and 32 partially erupted with operculums present. 

Chest-Clear to percussion and auscultation without wheezes or rales. Heart had regular rate and rhythm 

without murmurs or extra sounds present. 

Hospital course: On morning of admission patient was placed under general anesthesia in the operating room and had 

surgical removal of 4 third molars.  Surgery and anesthesia tolerated well and patient was discharged to home on the first 

postoperative day in good condition. 

Discharge instructions: 

Rx-Decadron 0.75mg PO bid for 2 days 

Rx-Tylox 1 PO q4hr prn pain x 25 

Cool liquid advanced to soft diet as tolerated 

Warm saline rinses after meals and hs 

Restrict normal activities for 2 days 

Return to office on 1 0/14/12 at 11 am. 

Figure 32-15 Example of dictated hospital discharge summary. 

Signed electronically 

John Brown D.M.D. 

Attending Surgeon 
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fluid loss and a lower volume for patients susceptible to fluid over
loading, such as those with renal or myocardial insufficiency. 

The choice of IV fluid type is based on the knowledge that human 
serum must have certain electrolytes kept within a narrow range to 

maintain vital physiologic functions. Sodium, potassium, and chlo
ride are the three electrolytes considered when choosing an IV solu
tion. Three standard N crystalloid solutions are available for use 
individually or in combination. Dextrose 5% in water is a 5% glucose 
solution that provides free water, a source of calories in a fluid that 
is isotonic with plasma, and no electrolytes. Normal saline*, or 0.9% 
sodium chloride solution, provides 154 mEq each of sodium and 
chloride per liter of water, which makes the solution roughly isotonic, 
but actually functions to draw interstitial fluid into the intravascular 
compartment. 

In general, the otherwise healthy patient requires a relatively 
physiologic IV solution with some calories during and after surgery, 
which can be provided by combination crystalloid solutions, such as 
5% dextrose in a 0.45% sodium chloride solution to which 20 mEq 
of potassium chloride per liter has been added. Patients with special 
medical problems likely to cause electrolyte abnormalities such as 
those receiving potassium-wasting diuretics or prolonged IV fluid 
infusions will need their serum electrolytes monitored to guide IV 
fluid choice. 

Blood component transfusion. Blood transfusions are rarely 
required after dentoalveolar surgery, which is fortunate because of 
the potential for spread of infectious diseases in the course of 
transfusions and the risk of incompatibility reactions. The primary 
reason why transfusions are unnecessary is the nature of oral surgery, 

*Lactated Ringer's solution contains generally physiologic electrolyte concentrations 
(Na', 130 mEq; Cl-, 109 mEq; K', 3 mEq) and lactate, which buffers serum acidity 
by providing a substrate that can be metabolized into bicarbonate. 

Management of Hospital Patients 

which if properly performed, is unlikely to allow significant blood 
loss*' . In addition, patients are placed in the reverse Trendelenburg 
position' 

Occasionally, circumstances arise in which blood components are 
necessary, such as for trauma patients who have lost blood from 
serious injuries or patients with thrombocytopenia. In the past, 
patients requiring transfusions were given whole blood; however, 
modern blood banks currently separate donated blood into its 
various components (i.e., plasma, red blood cells, platelets, and white 
blood cells). Patients with a low hematocrit and, therefore, lowered 
oxygen-carrying capacity of the blood can be given only the portion 
of blood that they require-packed red blood cells. Similarly, patients 
who are thrombocytopenic from chemotherapy but require emer
gency oral surgery can be given platelet concentrates. 

Another means of transfusion therapy-autogenous blood 
transfusion-is available in most centers. This ted1nique is used 
when it is suspected that an intraoperative blood transfusion may be 
required. Patients can donate a unit of their own blood before 
surgery. Their blood is then stored and made available to be used 
solely for them during surgery. 

Various criteria exist to help determine when red cell or platelet 
transfusions are necessary. In general, a healthy patient with normal 
red cell mass can tolerate an acute fall in hematocrit to 25% to 30% 
without suffering significant ill effects. A chronically anemic patient 
can easily tolerate an even lower concentration of red blood cells. 
Dentists managing patients with thrombocytopenia should seek the 
advice of a hematologist when deciding whether platelet transfusion 
is warranted. 

*The use of hypotensive anesthetic techniques have further lessened blood loss. 
'Saline is commonly available in several dilutions (0.9% [normal!, 0.45%, 0.33%, 
and 0 25%). 
'Patient is supine on operating table, with the head end of the table raised. 
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Instrument List and Typical Retail Prices (2013) 

BASIC TRAY 

Local anesthesia syringe 

Periosteal elevator 

Periapical curette 

Small straight elevator 

Large straight elevator 

College pliers 

Curved hemostat 

Towel clip 

Austin retractor 

Suction 

TOTAL 

FORCEPS 

No. 150 upper universal 

No. 151 lower universal 

No. 53L upper molar 

No. 53R upper molar 

No. 23 lower cowhorn 

No. 1 7 lower molar 

No. 286 root 

TOTAL 

SURGICAL TRAY 

eedle holder 

Suture 

Suture scissor 

Periosteal elevator 

No. 3 blade handle 

No. 15 blade 

Adson tissue forceps 

Bone file 

Tongue retractor 
Root tip pick 
Russian tissue forceps 
Cryer elevator R 
Cryer elevator L 
Rongeur 

TOTAL 

$62.00 

$41.00 

$79.00 

$66.00 

$66.00 

$23.00 

$43.00 

$32.00 

$59.00 

$48.00 

$519.00 

$182.00 

$182.00 

$182.00 

$182.00 

$182.00 

$182.00 

$182.00 

$1274.00 

$79.00 

$13.50 

$94.00 

$61.00 

$21 .00 

$0.40 

$33.00 

$92.00 

$110.00 

$58.00 

$63.00 

$84.00 

$84.00 

$219.00 

$1011.90 

BIOPSY TRAY 

No. 3 blade handle 

No. 15 blade 

Needle holder 

Suture 

Suture scissors 

Metzenbaum scissors 

Allis tissue forceps 

Adson tissue forceps 

Curved hemostat 

TOTAL 

POSTOPERATIVE TRAY 

Suture scissors 

College pliers 

Suction 

TOTAL 

MISCELLANEOUS 

Molt mouth prop 

Silicone bite block 

Minnesota retractor 

TOTAL 

GRAND TOTAL 

$21.00 

$0.40 

$79.00 

$13.50 

$94.00 

$89.00 

$50.00 

$33.00 

$43.00 

$422.90 

$94.00 

$23.00 

$48.00 

$165.00 

$299.00 

$84.00 

$53.00 

$436.00 

$3828.80 

Note: The foregoing prices are 2013 list prices from the KLS Martin Group, 

Jacksonsville, FL. Actual prices may vary. 
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Operative Note (Office Record) Component Parts 

1. Date 
2. Patient identification 
3. Diagnosis 

4. Review of medical history, medications, and vital signs 

5. Oral examination 

6. Anesthesia (dose and block technique used) 

7. Procedure, including statement of progress of procedure and complications 
8. Discharge instructions 

9. Medications prescribed (drug and amount or copy of prescription) 

10. Return appointment (scheduling) 

11. Signature (legible or printed underneath, or electronic signature) 

DATE: July 1, 2008 

ID and OX: This 52 y.o.m requires extraction of mandibular left second premolar and first molar. Both teeth are nonrestorable because 

of extensive caries. 

MEDICAL HISTORY: Patient has chronic hypertension for which a thiazide diuretic has been prescibed. Remainder of history is unremarkable. 

Pulse 84; BP 130/85. 

ORAL EXAMINATION: Soft tissue of cheeks, lips, tongue, floor of mouth, and palate are WNL. No palpable nodes or masses. 

Carious, nonrestorable teeth #19 and 20. 

ANESTHESIA: Lidocaine 36 mg with 0.018 mg epinephrine via mandibular and long buccal blocks. 

PROCEDURE: Routine forceps extraction of teeth #19 and 20. Distal root of first molar fractured-retrieved with Cryer elevator. No flap required. 

Patient tolerated procedure without difficulty. 

DISCHARGE: Copy of routine postoperative instructions given and reviewed. 

MEDICATIONS: Tylenol #3-24 caps. 1 or 2 caps q4h prn pain. 

RETURN: Patient asked to return in 1 week for postoperative checkup. 

SIGNATURE: John Jay Jones 

Figure A-1 Example of an oral surgery note. 
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Drug Enforcement Administration Schedule of 
Drug and Examples 

SCHEDULE I CONTROLLED SUBSTANCES 

Substances in this schedule have a high potential for abuse and have 

no currently accepted medical use in treatment in the United States. 

Accepted safety for use of the drug or other substance under medical 

supervision is lacking. 

Some examples of substances listed in schedule I are heroin, lyser

gic acid diethylamide (LSD), marijuana (cannabis), peyote, meth

aqualone, and 3,4-methylenedioxymethamphetamine ("ecstasy"). 

SCHEDULE II CONTROLLED SUBSTANCES 

Substances in this schedule have a high potential for abuse, which 

may lead to severe psychological or physical dependence. 

Examples of single-entity schedule ll narcotics include morphine 

and opium. Other scl1edule ll narcotic substances and their com

mon name brand products include hydromorphone (Dilaudid®), 

methadone (Dolophine®), meperidine (Demerol®), oxycodone 

(OxyContin®), and fentanyl (Sublimaze® or Duragesic®). 

Examples of schedule li stimulants include amphetamine 

(Dexedrine®, Adderall®), methamphetamine (Desoxyn®), and meth

ylphenidate (Ritalin®). Other schedule II substances include 

cocaine, amobarbital, glutethimide, and pentobarbital. 

SCHEDULE Ill CONTROLLED SUBSTANCES 

Substances in this schedule have a potential for abuse, but less than 

substances in schedules l or II, and abuse may lead to moderate or 

low physical dependence or high psychological dependence. 

Examples of schedule III narcotics include combination products 

containing less than 15 milligrams (mg) of hydrocodone per dosage 

unit (Vicodin®) and products containing not more than 90 mg of 
codeine per dosage unit (Tylenol with codeine®). Also included are 

buprenorphine products (Suboxone® and Subutex®), which are used 
to treat opioid addiction. 

Examples of schedule Ill non-narcotics include benzphetamine 

(Did rex®), phendimetrazine, ketamine, and anabolic steroids such as 

oxandrolone (Oxandrin®). 

SCHEDULE IV CONTROLLED SUBSTANCES 

Substances in this schedule have a low potential for abuse compared 

with substances in schedule III. 

An example of a schedule IV narcotic is propoxyphene (Darvon® 

and Darvocet-N 100®). 

Other schedule IV substances include alprazolam (Xanax®), clon

azepam (Kionopin®), clorazepate (Tranxene®), diazepam (Valium®), 

lorazepam (Ativan®), midazolam (Versed®), temazepam (Restoril®), 

and triazolam (Halcion®). 

SCHEDULE V CONTROLLED SUBSTANCES 

Substances in this schedule have a low potential for abuse compared 

with substances listed in schedule IV and consist primarily of prepa

rations containing limited quantities of certain narcotics. These are 

generally used for antitussive, antidiarrheal, and analgesic purposes. 

Examples include cough preparations containing not more than 

200 mg of codeine per 100 milliliters or per 100 grams (Robitussin 

AC® and Phenergan with Codeine®). 

Note: Nonsteroida l anti-inflammatory drugs are not scheduled drugs. 
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Examples of Useful Prescriptions 

Don Carlos Buell, DMD 
1825 Battlefield Road 
Perryville, KY 40468 

(859) 555-8631 

Name Braxton Bragg Date 1 0/8/12 

Address 207 Polk St.. Perryville, KY 

Amoxicillin 500mg 
Disp: 4 caps 
Sig: 4 caps at 8:00 am 

Refill @-+-2--3--
DEANo ____ _ 

DMD 

Figure A-2 Prescription for oral bacterial endocarditis prophylaxis with 
amoxicillin. 

Don Carlos Buell, DMD 
1825 Battlefield Road 
Perryville, KY 40468 

(859) 555-8631 

Name Braxton Bragg Date 1 0/8/12 

Address 207 Polk St.. Perryville, KY 

Aspirin 325 mg c 5 mg Oxycodone 
Disp: 12 (twelve) tabs 
Sig: One tab q 4 h prn pain. Take with food. 

Refi II (Q)+--2--a-- c01Y'JL CaA&-1- 8ud£ 
DEA No CBxxxxxxxx 

DMD 

Figure A-4 Prescription for aspirin with oxycodone. This prescription 
must have a Drug Enforcement Administration number and cannot be 
telephoned in to the pharmacy. 

Don Carlos Buell, DMD 
1825 Battlefield Road 
Perryville, KY 40468 

(859) 555-8631 

Name Braxton Bragg Date 10/8/12 

Address 207 Polk St.. Perryville, KY 

Penicillin V 500mg 
Disp: 28 tabs 
Sig: 1 tab qid until gone 

Refill (Q)+--2--a--
DEANo ____ _ 

DMD 

Figure A-3 Prescription for oral penicillin therapy of odontogenic 
infection. 

Don Carlos Buell, DMD 
1825 Battlefield Road 
Perryville, KY 40468 

(859) 555-8631 

Name Braxton Bragg Date 10/8/12 

Address 207 Polk St., Perryville, KY 

Tylenol# 3 
Disp: 18 (eighteen) caps 
Sig: One cap q 4 h prn pain. Take with food 

Refill� c01Y'JL CaA&-1- 8ud£ 
DEA No CBxxxxxxxx 

DMD 

Figure A-5 Typical brand name prescription . This compound has 
300 mg of acetaminophen and 30 mg of codeine. 
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Consent for Extractions and Anesthesia 

1. I, , give my permission for Dr. and 
any assistants deemed necessary, to perform the procedure(s) discussed below 
in #2. 

2. The reason(s) for the surgery and anesthesia have been explained to me and I 
understand the procedure(s) to consist of: 

Lay terminology ______________________ _ 

Medical terminology ___________ __________ _ 

Sensible alternative procedures including not doing surgery at all have been 
discussed with me. 

3. I have been advised of potential complications of this procedure that are able 
to be reasonably anticipated which are: 

4. I understand that anesthesia will be necessary for my surgery and give 
permission for the use of medications the doctors feels are necessary except 
those to which I am allergic that are listed below: 

5. I understand that no guarantees can be given of the results of surgery on the 
human body, but that the doctor and office staff will do their best to achieve 
excellent results. 

6. All my questions concerning this procedure have been answered to my 
satisfaction. 

Patients signature indicating agreement with statements 1 through 6: 

Date 

Witness of the consent signature: 

Date 

Figure A-6 Example of a patient consent form. 
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Antibiotic Overview 

I. PENICILLINS 

The penicillin family, including primarily penicillin V and amoxicil

lin, has long been the mainstay in the antibiotic treatment of odon
togenic infections. Randomized controlled clinical trials comparing 
a penicillin with other, newer antibiotics have found no statistically 

significant differences in clinical cure rates. 

The antibacterial spectrum of penicillins includes the gram

positive cocci (except staphylococci) and oral anaerobes. Penicillin G 

is given parenterally, whereas penicillin V and amoxicillin are pre
ferred for oral administration. The penicillins have little toxicity 

except for allergic reactions, which occur in about 3% of the 

population. 

Amoxicillin and ampicillin are semi-synthetic penicillins that are 

more effective against gram-negative rods compared with penicillin. 

Amoxicillin has the advantage of a longer serum half life than ampi

cillin and penicillin, making its effective duration and its dosage 
interval longer. Recently, the costs of amoxicillin and penicillin 

have become quite comparable. Although both penicillin and amo
xicillin are effective in treating odontogenic infections, amoxicillin 
is often preferred to penicillin because its longer dosage interval 
improves patient compliance. Arnoxicillin is given three times per 
day; penicillin V and ampicillin are given four times per day. 

Penicillinase-resistant penicillins such as methicillin and diclox

acillin were effective in the past for penicillinase-producing staph

ylococci. Since more than 85% of staphylococcus strains, especially 

methicillin-resistant Staphylococcus aureus (MRSA), have become 

resistant to this class of penicillins, their usefulness has dimin

ished. 

II. CLINDAMYCIN 

The antibacterial spectrum of clindamycin includes gram-positive 
cocci and almost all anaerobic bacteria. Clindamycin is effective 

against streptococci, some staphylococci, and anaerobes. The drug is 

four to five times more expensive than penicillin, and rising clinda
mycin resistance rates of oral streptococci are of concern. Therefore, 
clindamycin is best used for therapeutic and prophylactic indications 

only in penicillin-allergic patients. 
Antibiotic-associated colitis, resulting in persistent and possibly 

life-threatening diarrhea, has been associated with dindamycin and 
many other antibiotics. Its cause has been identified as the elabora
tion of an exotoxin by Clostridium difficile, which is resistant to 

6 

clindamycin and several other antibiotics. It most typically occurs in 

medically debilitated patients. After diagnosis based on a stool assay 

for the C. difficile exotoxin, the treatment includes antibiotic therapy 

with oral vancomycin or metronidazole. 

Ill. METRONIDAZOL E 

Metronidazole is only effective against obligate anaerobic bacteria. 

Metronidazole has no effect on bacteria that are aerobic or facultative 

(growing both in the presence and in the absence of oxygen). Most 
oral streptococci are facultative and, thus, resistant to metronidazole. 

Conversely, the oral Prevotella and Porphyromonas bacteria are obligate 

anaerobes; they are sensitive to metronidazole. This antibiotic is 

sometimes used in periodontal disease therapy; it may also be useful 

in the management of anaerobic odontogenic infections alone or in 

combination with other antibiotics such as penicillin. 

IV. MACROLIDES (ERYTHROMYCIN FAMILY) 

Older macrolide antibiotics such as erythromycin have lost much of 
their effectiveness against the main pathogens of odontogenic infec
tions, oral streptococci, and oral anaerobes. This family of antibiotics 
has also had significant disadvantages because of gastrointestinal 
intolerance and frequent drug interactions, involving the liver micro

somal enzymes responsible for the metabolism of many drugs 

and foods. 

Azithromycin is a newer member of the macrolide family that has 

been shown to be effective against odontogenic infections when 

combined with appropriate surgery. It is also better tolerated by the 
gastrointestinal tract. Its metabolism involves a slightly different 

pathway from those of other macrolides, which eliminates most of 
the drug interactions commonly seen with the macrolides. Azithro
mycin may be a good antibiotic choice in patients who can tolerate 
neither penicillins nor dindamycin. 

V. T ETRAC YCLIN ES 

Tetracyclines are available for oral and parenteral administration and 
are generally considered broad-spectrum antibiotics. However, bacte
rial resistance to these drugs is common. At this time, tetracyclines 

are considered clinically useful only against anaerobic bacteria, and 
this is the basis for their use in odontogenic infections. 
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Appendix 6 Antibiotic Overview 

The toxicities of teuacyclines are generally low but include stain
ing of developing teeth if given to children or to pregnant or lactating 

women. Doxycycline is preferred because it is taken only once daily, 
which improves patient compliance. 

Tetracyclines have an anticollagenase effect. This activity may 
make them useful for treatment of periodontal and peri-implant 

disease. This has prompted the use of topical preparations of tetracy

clines placed into periodontal pockets and for the prevention of dry 

sockets. 

VI. CEPHALOSPORINS 

Cephalosporins are a group of �-lactam antibiotics that are effective 
against gram-positive cocci and many gram-negative rods. A large 
number of cephalosporins are available and are roughly divided into 
four generations on the basis of their activity against gram-negative 
organisms. First-generation cephalosporins have a similar activity to 

penicillin, including activity against gram-positive cocci and some 

strains of gram-negative bacteria such as Escherichia coli, Klebsiella, 
and Proteus mirabilis. First-generation cephalosporins, however, are 

not as effective against oral anaerobes as are the penicillins. 
Second-generation cephalosporins have broader activity against 

gram-negative bacteria and increased activity against anaerobic bac
teria. The second generation has less activity against gram-positive 
cocci compared with the first generation. 

Third-generation cephalosporins are much more active against 
enteric gram-negative rods but are decidedly less active than first- and 
second-generation cephalosporins against gram-positive cocci. 

Fourth-generation cephalosporins are designed to be effective 

against enteric gram-negative rods, especially Pseudomonas aeruginosa, 
which is not generally encountered in odontogenic infections. 

Two oral cephalosporins are effective in odontogenic infections: 

( l) cephalexin and (2) cefadroxil. Although neither of these is the 
drug of first choice for treating odontogenic infections, they may be 

useful in certain situations in which a bactericidal antibiotic is neces
sary and the first-line antibiotics cannot be used. 

The toxicity of the cephalosporin group is primarily related to 
allergy. Patients who are allergic to penicillin drugs should be given 
cephalosporin antibiotics with caution. Patients who have had 
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anaphylactic reactions (hives, angioneurotic edema, respiratory dis
tress, shock, or all of these) in response to a penicillin should not be 
given cephalosporins. 

VII. FLUOROQUINOLONES 

This family of antibiotics includes ciprofloxacin, levofloxacin, and 

moxifloxacin. Fluoroquinolones are broad-spectrum, bactericidal, 

orally taken antibiotics. The first two generations of the fluoroquino
lone drugs are only marginally effective against streptococci and have 
little or no effect against anaerobic bacteria. 

Moxifloxacin, however, is a fourth-generation fluoroquinolone 
that is effective against oral streptococci and anaerobes. However, it 
has multiple side effects, including toxicity to developing cartilage, 
muscle weakness, and drug interactions that can be fatal. Like the 
other fluoroquinolones, therefore, moxifloxacin is avoided in persons 
under 18 years of age and in combination with multiple other drugs. 

The fluoroquinolones are used only with caution when first-line 

antibiotics cannot be used. 

VII. ANTIFUNGAL DRUGS 

Mucosal candidiasis, or oral thrush, should be treated with the 
topical application of antifungal agents. The two antibiotics of choice 
are nystatin and clotrimazole. Both drugs are available as lozenges 

that are held in the mouth until they dissolve. The patient should use 
one lozenge four to five times daily for 10 days for effective control 
and to prevent relapse of the candidiasis. Clotrimazole is often better 

tolerated because of its more pleasant taste. 

Newer azole antifungal agents such as fluconazole, itraconazole, 
and voriconazole are generally reserved for immunocompromised 

patients because of their effectiveness against resistant fungi, poten

tially severe drug interactions, and significantly greater cost. Even 
newer antifungal antibiotics such as the echinocandins and lipid

based amphotericin preparations are similarly reserved for treating 
systemic fungal infections in severely immunocompromised patients 
such as those who have had bone marrow transplantation and those 
with acquired immunodeficiency syndrome (AIDS). 
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Nme: Page numbers followed by b, f, and 1 indicate boxes, figures, and tables, respectively. 

A 

Abandonment, patient, 192-193 

Abdominal thrusts, 27-28, 28f 

Abrasion 

surgery-related, 175-176, 176f 

treatment of, 470-471, 471 f 

Abscess 

dentoalveolar, 307 

tooth extraaion and, 92 

drainage of, 340 

odontogenic infections and, 298, 2981. 301-302, 

301f 

palatal, 298-299, 298f-299f 

vestibular, 298-299, 299f 

incision and drainage for, 304, 304f 

Abuse. substance, Drug Enforcement Administration 

Schedule of Drugs related to, 5 

Abutment 

healing, 254-255, 255f 

implant, 255-256 

Acetaminophen, for postexuaction pain, I 70, 170t 

Acid-etched composite system, for stabilization of 

avulsed tooth, 484, 487f 

Acinar cells, salivary gland, 394-395 

Acquired immunodeficiency syndrome (AIDS). See II IV/ 

AIDS. 

Acrylic splint 

for alveolar fracture, 487-488 

in dentofacial deformity correction, 557, 562f 

for mandibular fracture, 502, 504f 

Actinomycosis, orofacial, 335-336, 336f 

ADA (Americans with Disabilities Act), 196-197 

Adenocarcinoma, polymorphous low-grade, salivary 

gland, 418, 418f 

Adenoid cystic carcinoma, 419, 419f 

Adenoma, salivary gland 

monomorphic, 417, 417f 

pleomorphic, 416, 417f 

Adrenal insufficiency, 14, ISb 

emergency management of, 35-36, 35b-36b, 351 

Adson forceps, 69, ?Of 

Aerobic bacteria, in odontogenic infections, 297, 

2971 

Aging, facial, 565-566, 565f-566f 

AIDS. See I-I IV/AIDS. 

Airway 

foreign body aspiration into, 27-28, 28b, 28f-29f 

management of, in facial !rauma, 491-492, 492f 

narrow or collapsed, from mandibular deficiency, 

555f-556f 

postoperative problems related to, 665 

Alcoholism, 16 

Alendronate, 3761 
bisphosphonate-induced osteonecrosis of jaws and, 

378-379 

Allergic reactions, hypersensitive, 22-24, 23t 

Allergy 

aspirin, asthma and, II 

penicillin, 309 

Allis tissue forceps, 69-70, ?Of 

Allodynia, 620b 

Allogeneic grafts (allografts) 

description of, 608-609 

for implant placement, 267 

Alloplastic membrane, for oroantral communication 

closure, 391, 393f 

Alveolar bone 

height of, restoration of, 612 

resorption of, 200-201, 201 f 

Alveolar canal, inferior, 94, 95f 

Alveolar cleft grafts, 596, 601 f-603f 

Alveolar nerve 

inferior, 89t 

impacted !Ooth relationship to, 156, ISGf 

injury to, 50 

surgery-related, 182 

middle superior, 89! 

posterosuperior, 89t 

Alveolar osteitis, 186- 187, 307 

Alveolar process 

fractures of, 179-181, 180b, 180f- 181f. 474, 

487-488, 488f 

ideal shape of, 201 f 

Alveolar ridge 

abnormal relationship correction for, 229-232, 231 f 

in partially edemulous patiems, 229-232, 231 f 

in totally edentulous patients, 232 

clefts of, 586, 58Gf 

distraction osteogenesis of, 271-274, 274 f 

inflammatory fibrous hyperplasia of, 217, 219f 

preservation of, 224-225, 22Gf 

recontouring of, 204-208 

alveoloplasty in 

intraseptal, 204-205, 208f 

simple, with removal of multiple teeth, 204, 

205f-207f 

for buccal exostosis and excessive undercuts, 206, 

210f-211 f 

genial tubercle reduction in, 208 

knife-edge ridge in, 204, 207f 

for late ral palatal exoswsis, 206-207, 211 f 

maxillary tuberosity reduction in, 205-206, 209f 

mylohyoid ridge reduction in, 207-208, 212f 

unsupponed hypermobile tissue removal in, 215-217, 

218f 

Alveolop lasty 

intraseptal, 204-205, 208f 

simple, with removal of multiple teeth, 204, 

205f-207f 

Amalgam, in periapical surgery, 353-354 

Ameloblastoma, 14 7 

American Society of Anesthesiology (ASA), physical 

status classification of, 7, 8b 

Americans with Disabilities Act {ADA), 196-197 

Amitriptyline 

for temporomandibular disorders, 637 

for trigeminal neuralgia, 621t 

Amoxicillin 

cost of, 3101 

in endocarditis prophylaxis, 315, 3151 

for odontogenic infections, 309-310, 313 

overview of, 11 

prescription for, example of, 7f 

Amoxicillin-clavulanate, 309 

Ampicillin 

overview of, 11 

Anaerobic bacteria, in odontogenic infections, 297, 

2971 

Analgesia/ ana I ges ics 

combination, for postextraction pain, I 70, 170t 

definition of, 620b 

for impacted !Ooth removal pain, 165- 166 

for postextraction pain, 90, 169-171, 1701 

for temporomandibular disorders, 637 

Anaphylaxis, 23, 231 

An esthesia/ an esthetics 

consent for, 9f 

definition of, 620b 

local 

for extraction of teeth, 89-90, 891-90! 

for impacted tooth removaL 165-166 

for temporomandibular disorders, 638 

toxicity from, emergency management of, 32-33, 

331 

in periapical surgery, 350 

in soft tissue biopsy, 434-436 

Angina, Ludwig's, 326 

Angina pec!Oris, 8-9, 9b 

emergency management of, 24-25, 24b 

Angular cheilitis, 337 

Angulation 

of impaoed tooth, 150- 152, 151f-152f, 158, 

158f 

of implants, 236-237, 237f 

Ankylosis 

of roots, tooth ex!raction and, 92-93, 93f 

of temporomandibular joim, 635-636 

extracapsular, 636, 636f 

intracapsular, 635-636, 636f 

Anterior palatine nerve, 89t 

Anterior-posterior (A-I') spread of implants, 242, 

243f 

Anterior repositioning splints, for temporomandibular 

disorders, 640, 640f 

Anterosuperior alveolar nerve, 89t 

Antibiotics 

for aainomycosis, 336 

in bone reconstmction, 613 

after impacted tooth removal, I 66 

for maxillary sinusitis, 388 
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