
Preprosthetic 
and Implant Surgery 

espite dentistry's improved ability to maintain dentition, many indi- 
vidual continue to require replacement of some or all of their teeth. 
Surgical improvement of the denture-bearing area and surrounding 

tissue (preprosthetic surgery) offers an exciting and demanding challenge to 
the dental practice. 

Many minor modifications of the alveolar ridge and vestibular areas can 
greatly improve denture stability and retention. In some cases, patients have 
severe bone changes or soft tissue abnormalities that require extensive surgi- 
cal preparation before the prosthetic appliance can be properly constructed 
and worn. Procedures that improve prosthesis retention and stability are dis- 
cussed and illustrated in Chapter 13. 

One of the most exciting frontiers in dentistry is implantology. Proper 
bony and soft tissue reconstruction followed by placement of implants and 
subsequent prosthetic reconstruction can provide patients with a more natu- 
ral and efficient substitution for their lost dentition. Depending on the 
circumstances, several types of implant systems may be used. Chapter 14 dis- 
cusses the various types of implant systems currently in use and their advan- 
tages, disadvantages, and indications for use. 
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fl 
fter the loss of natural teeth, bony changes in 
the jaws begin to  take place immediately. 
Because the alveolar bone no longer responds to 

stresses placed in this area by the teeth and peri- 
odontal ligament, bone begins to resorb. The specific pat- 
tern of resorption is unpredictable in a given patient 
because great variation exists among individuals. In 
many patients this resorption process tends to stabilize 
after a period, whereas in others a continuation of the 
process eventually results in total loss of alveolar bone 
and underlying basal bone (Fig. 13-1). The results of this 
resorption are accelerated by wearing dentures and tend 
to affect the mandible more severely than the maxilla 
because of the decreased surface area and less favorable 
distribution of occlusal forces (see Fig. 13-I).' 

OBJECTIVES OF PREPROSTHETIC SURGERY -- 

Despite the enormous progress in the technology avail- 
able to preserve the dentition, prosthetic restoration and 
rehabilitation of the masticatory system is still needed 
in patients who are edentulous or partially edentulous. 
Nearly 10'W1 of the American population, including 35% 
of those over age 65, are currently totally edentulous, and 
millions of people have experienced a partial loss of their 
d e n t i t i ~ n . ~  

General systemic and local factors are responsible for 
the variation in the amount and pattern of alveolar bone 
re~orpt ion.~ General factors include the presence of nutri- 
tional abnormalities and systemic bone disease, such as 
osteoporosis, endocrine dysfunction, or any other systemic 
condition that may affect bone metabolism. Local factors 
affecting alveolar ridge resorption include alveoloplasty 
techniques used at the time of tooth removal and localized 
trauma associated with loss of alveolar bone. Denture 
wearing also may contribute to alveolar ridge resorption 
because of improper ridge adaptation of the denture or 
inadequate distribution of occlusal forces. Variations in 
facial structure may contribute to resorption patterns in 
two ways: First, the actual volume of bone present in the 
alveolar ridges varies with facial form.4 Second, individuals 
with low mandibular plane angles and more acute gonial 
angles are capable of generating higher bite force, thereby 
placing greater pressure on the alveolar ridge areas. The 
long-term result of combined general and local factors is 
the loss of the bony alveolar ridge, increased interarch 
space, increased influence of surrounding soft tissue, 
decreased stability and retention of the prosthesis, and 
increased discomfort from improper prosthesis adaptation. 
In the most severe cases of resorption a significant increase 
in the risk of spontaneous mandibular fracture exists. 

The prosthetic replacement of lost or congenitally 
absent teeth frequently involves surgical preparation of the 
remaining oral tissues to support the best possible pros- 
thetic replacement. Often oral structures, such as frenal 
attachments and exostoses, have no  significance when 
teeth are present but become obstacles to proper prosthet- 
ic appliance construction after tooth loss. The challenge of 
prosthetic rehabilitation of the patient includes restoration 
of the best masticatory function possible, combined with 
restoration or improvement of dental and facial esthetics. 

Maximal preservation of hard and soft tissue during pre- 
prosthetic surgical preparation is also mandatory. The oral 
tissues are difficult to replace once they are lost. 

The objective of preprosthetic surgery is to create 
proper supporting structures for subsequent placement of 
prosthetic appliances. The best denture support has the 
following eleven characteristicss: 

1. No evidence of intraoral or extraoral pathologic 
conditions 

2. Proper interarch jaw relationship in the anteroposte- 
rior, transverse, and vertical dimensions 

3. Alveolar processes that are as large as possible and of 
the proper configuration (The ideal shape of the alve- 
olar process is a broad U-shaped ridge, with the verti- 
cal components as parallel as possible [see Fig. 13-11.) 

4. No bony or soft tissue protuberances or undercuts 
5. Adequate palatal vault form 
6. Proper posterior tuberosity notching 
7. Adequate attached keratinized mucosa in the pri- 

mary denture-bearing area 
8. Adequate vestibular depth for prosthesis extension 
9. Added strength where mandibular fracture may 

occur 
10. Protection of the neurovascular bundle 
11. Adequate bony support and attached soft tissue cov- 

ering to facilitate implant placement when necessary 

PRINCIPLES OF PATIENT EVALUATION 
AND - TREATMENT . PLANNING 

Before any surgical or prosthetic treatment, a thorough 
evaluation outlining the problems to be solved and a 
detailed treatment plan should be developed for each 
patient. It is imperative that no preparatory surgical pro- 
cedure be undertaken without a clear understanding of 
the desired design of the final prosthesis. 

Preprosthetic surgical treatment must begin with a 
thorough history and physical examination of the 
patient. A thorough assessment of overall general health is 
especially important when considering more advanced 
preprosthetic surgical techniques, because many of the 
approaches described require general anesthesia, 
donor-site surgery to harvest autogenous graft material, 
and multiple surgical procedures. Specific attention 
should also be given to possible systemic diseases that 
may be responsible for the severe degree of bone resorp- 
tion. Laboratory tests, such as serum levels of calcium, 
phosphate, parathyroid hormone, and alkaline phos- 
phatase, may be useful in pinpointing potential metabol- 
ic problems that may affect bone re~orpt ion.~ An extreme- 
ly important aspect of the history is to obtain a clear idea 
of the patient's chief complaint and expectations of surgi- 
cal and prosthetic treatment. Esthetic and functional goals 
of the patient must be assessed carefully and a determina- 
tion made of whether these expectations can be met. Psy- 
chologic factors and the adaptability of patients are 
important determinants of their ability to function ade- 
quately with full or partial dentures. Information on suc- 
cess or failure with previous prosthetic appliances may be 
helpful in determining the patient's attitude toward and 
adaptability to prosthetic treatment. The history should 
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FIG. 13-1 A, Ideal shape of alveolar process in denture-bearing area. B-E, Diagrammatic representa- 
tion of progression of bone resorption in mandible after tooth extraction. 
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include important information such as the patient's risk 
status for surgery, with particular emphasis on systemic 
diseases that may affect bone or soft tissue healing. 

An intraoral and extraoral examination of the patient 
should include an assessment of the existing tooth rela- 
tionships if any remain, the amount and contour of 
remaining bone, the quality of soft tissue overlying the 
primary denture-bearing area, the vestibular depth, the 
location of muscle attachments, the jaw relationships, and 
the presence of soft tissue or bony pathologic conditions. 

Evaluation of Supporting Bony Tissue 

Examination of the supporting bone should include visu- 
al inspection, palpation, radiographic examination, and 
in some cases evaluation of models. Abnormalities of the 
remaining bone can often be assessed during the visual 
inspection; however, because of bony resorption and 
location of muscle or soft tissue attachments, many bony 
abnormalities may be obscured. Palpation of all areas of 
the maxilla and mandible, including both the primary 
denture-bearing area and vestibular area, is necessary. 

Evaluation of the denture-bearing area of the maxilla 
includes an overall evaluation of the bony ridge form. No 
bony undercuts or gross bony protuberances that block 
the path of denture insertion should be allowed to 
remain in the area of the alveolar ridge, buccal vestibule, 
or palatal vault. Palatal tori that require modification 
should be noted. Adequate posttuberosity notching must 
exist for posterior denture stability and peripheral seal. 

The remaining mandibular ridge should be evaluated 
visually for overall ridge form and contour, gross ridge 
irregularities, tori, and buccal exostosis. In cases of 
moderate-to-severe resorption of alveolar bone, ridge con- 
tour cannot be adequately assessed by visual inspection 

alone. Muscular and mucosal attachments near the crest 
of the ridge may obscure underlying bony anatomy, par- 
ticularly in the area of the posterior mandible, where a 
depression can frequently be palpated between the exter- 
nal oblique line and mylohyoid ridge areas. The location 
of the mental foramen and mental neurovascular bundle 
can be palpated in relation to the superior aspect of the 
mandible, and neurosensory disturbances can be noted. 

Evaluation of the interarch relationship of the maxilla 
and the mandible is extremely important and includes an 
examination of the anteroposterior and vertical relation- 
ships, as well as any possible skeletal asymmetries that 
may exist between the maxilla and mandible. In partially 
edentulous patients, the presence of hypererupted or mal- 
positioned teeth or segments should also be noted. The 
anteroposterior relationship must be evaluated with the 
patient in the proper vertical dimension. Overclosure of 
the mandible may result in a class I11 skeletal relationship 
but may appear normal if evaluated with the mandible in 
the proper postural position. Lateral and posteroanterior 
cephalometric radiographs with the jaws in proper pos- 
tural position may be helpful in confirming a skeletal dis- 
crepancy. Careful attention must be paid to the interarch 
distance, particularly in the posterior areas, where vertical 
excess of the tuberosity, either bony tissue or soft tissue, 
may impinge on space necessary for placement of a pros- 
thesis that is properly constructed (Fig. 13-2). 

Proper radiographs are an important part of the initial 
diagnosis and treatment plan. Panoramic radiographic 
techniques provide an excellent overview assessment of 
underlying bony structure and pathologic  condition^.^ 
Radiographs should disclose bony pathologic lesions, 
impacted teeth or portions of remaining roots, the bony 
pattern of the alveolar ridge, and the size and pneumati- 
zation of the maxillary sinus (Fig. 13-3). 

FIG. 13-2 Examination of interarch relationships in proper vertical dimension often reveals lack 
of adequate space for prosthetic reconstruction. In this case, bony and fibrous tissue excess in 
tuberosity area must be reduced to provide adequate space for partial denture construction. 
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if'. 31-2 Rad~ograph demonstrat~ng atrophrc rnandrbular and max~llary alveolar rrdges 
Pneumatization of maxillary sinus is demonstrated. 

Cephalometric radiographs may also be helpful in eval- 
uating the cross-sectional configuration of the anterior 
mandibular ridgearea and ridge relationships (Fig. 13-4, A).  

To evaluate the ridge relationship in the vertical and 
anteroposterior dimensions, it will be necessary to obtain 
the cephalometric radiograph in the appropriate vertical 
dimension. This may require adjusting or reconstructing 
dentures to this position or making properly adjusted bite 
rims to be used for positioning at the time the radiograph 
is taken. 

More sophisticated radiographic studies, such as 
tomography or computerized tomography (CT) scans, 
may provide further information. CT scans are particular- 
ly helpful in evaluating the cross-sectional anatomy of 
the maxilla, including ridge form and sinus anatomy (Fig. 
13-4, R) .  The cross-sectional anatomy of the mandible 
can be more precisely evaluated by including the location 
of the inferior alveolar nerve. 

Evaluation of Supporting Soft Tissue 

Assessment of the quality of tissue of the primary 
denture-bearing area overlying the alveolar ridge is of 
utmost importance. The amount of keratinized tissue firm- 
ly attached to the underlying bone in the denture-bearing 
area should be distinguished from poorly keratinized or 
freely movable tissue. Palpation discloses hypermobile 
fibrous tissue inadequate for a stable denture base (Fig. 
13-5). 

The vestibular areas should be free of inflammatory 
changes, such as scarred or ulcerated areas caused by den- 
ture pressure or hyperplastic tissue resulting from an 
ill-fitting denture. Tissue at the depth of the vestibule 
should be supple and without irregularities, for maximal 
peripheral seal of the denture. Assessment of vestibular 
depth should include manual manipulation of the adja- 
cent muscle attachments. By tensing the soft tissue adja- 
cent to the area of the alveolar ridge, the dentist can note 
muscle or soft tissue attachments (including frena) that 
approximate the crest of the alveolar ridge and are often 
responsible for the loss of peripheral seal of the denture 
during speech and mastication. 

The lingual aspect of the mandible should be inspect- 
ed with a mouth mirror in the linguovestibular area to 
determine the level of attachment of the mylohyoid mus- 
cle in relation to the crest of the mandibular ridge and 
the attachment of the genioglossus muscle in the anteri- 
or mandible. The linguovestibular depth should be eval- 
uated with the tongue in several positions, because move- 
ment of the tongue accompanied by elevation of the 
mylohyoid and genioglossus muscles is a common cause 
of movement and displacement of the lower denture. 

Treatment Planning 

Before any surgical intervention, a treatment plan 
addressing the patient's identified oral problems should 
be formulated. The dentist responsible for prosthesis con- 
struction should assume responsibility for seeking surgi- 
cal consultation when necessary. Long-term maintenance 
of the underlying bone and soft tissue, as well as of the 
prosthetic appliances, should be kept in mind at all times. 
When severe bony atrophy exists, treatment must be 
directed at correction of the bony deficiency and alter- 
ation of the associated soft tissue. When adequate bony 
tissue remains despite alveolar atrophy, improvement of 
the denture-bearing area may be accomplished either by 
directly treating the bony deficiency or by compensating 
for it with soft tissue surgery. The most appropriate treat- 
ment plan should consider ridge height, width, and con- 
tour. Several other factors should also be considered: In 
an older patient in whom moderate bony resorption has 
taken place, soft tissue surgery alone may be sufficient for 
improved prosthesis function. In an extremely young 
patient who has undergone the same degree of atrophy, 
bony augmentation procedures may be indicated. The 
role of implants may alter the need for surgical modifica- 
tion of bone or soft tissue. Hasty treatment planning, 
without consideration for long-term results, can often 
result in unnecessary loss of bone or soft tissue and 
improper functioning of the prosthetic appliance. For 
example, when there appears to be a soft tissue excess 
over the alveolar ridge area, the most appropriate 
long-term treatment plan may involve grafting bone or 
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A, Cephalornetrlc radiograph The cross-sectional anatomy of the anterlor mandlble 
can be seen eas~ly (patlent IS overclosed, g~ving the relative appearance of a class Ill jaw rela- 
tionsh~p). B, Computerized tomography (CT) showing detailed cross-sectional anatomy of 
rnand~ble. 

an alloplastic material, such as hydroxvapatite (HA), to proved immediate function and the opportunity for 
improve the contour of the alveolar ridge or support long-term maintenance of bony tissue and soft tissue 
endosteal implants. Maintenance of the redundant soft would be lost. This is especially true for conservation of 
tissue may be found necessary to improve the results of gingiva and keratinized soft tissues, which provide a bet- 
the grafting procedure. If this tissue were removed with- ter implant environment. 
out any consideration of the possible long-term benefits Preprosthetic surgical preparation of the denture- 
of a grafting procedure, both the opportunity for im- supporting areas begins early in the treatment sequence. 
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FIG. 3 3-5 Palpation reveals hyperrnobile tissue that will not provide adequate base in denture- 
bearing area. 

It may be desirable to delay definitive soft tissue proce- 
dures until underlying bony problems have been ade- 
quately resolved. 

A definite decision on the need for bony augmentation 
must be made before considering soft tissue surgery. If bony 
or alloplastic augmentation is indicated, maximal augmen- 
tation frequently depends on availability of adjacent soft 
tissue to provide tension-free coverage of the graft. Soft tis- 
sue surgery should be delayed until hard tissue grafting and 
appropriate healing have occurred. However, when bone or 
alloplastic grafting or other, more complex treatment of 
bony abnormalities is not required, both bony and soft tis- 
sue preparation can be completed simultaneously. 

The patient's health status must be carefully evaluated, 
because the surgery may require hospitalization, general 
anesthesia, donor-site surgery, and more than one oral 
surgical procedure. The patient's ability and willingness 
to undergo these surgical procedures, including possible 
long periods without dentures during healing phases, 
should be considered. 

RECONTOURING OF ALVEOLAR RIDGES 
Irregularities of the alveolar bone found either at the time 
of tooth extraction or after a period of initial healing 
require recontouring before final prosthetic construction. 
The objectives of this recontouring should be to provide 
the best possible tissue contour for prosthesis support 
while maintainingas much bone and soft tissue as possible. 

Simple Alveoloplasty Associated 
with Removal of Multiple Teeth 

The simplest form of alveoloplasty consists of the com- 
pression of the lateral walls of the extraction socket after 
simple tooth removal. In many cases of single tooth 

extraction, digital compression of the extraction site ade- 
quately contours the underlying bone, provided no gross 
irregularities of bone contour are found in the area after 
extraction. However, when multiple irregularities exist, 
more extensive recontouring often is necessary. 

A conservative alveoloplasty in combination with mul- 
tiple extractions is carried out after all of the teeth in the 
arch have been removed as described in Chapter 8. The 
specific areas requiring alveolar recontouring are obvious 
if this sequence is followed. Whether alveolar ridge recon- 
touring is performed at the time of tooth extraction or 
after a period of healing, the technique is essentially the 
same. Rony areas requiring recontouring should be 
exposed using an envelope type of flap. A mucoperiosteal 
incision along the crest of the ridge, with adequate exten- 
sion anteroposterior to the area to be exposed, and flap 
reflection allow adequate visualization and access to the 
alveolar ridge. Where adequate exposure is not possible, 
small vertical-releasing incisions may be necessary. 

The primary objectives of mucoperiosteal flap reflec- 
tion are to allow for adequate visualization and access to 
the bony structures that require recontouring and to pro- 
tect soft tissue adjacent to this area during the procedure. 
Although releasing incisions often create more discom- 
fort during the healing period, this technique is certainly 
preferred to the possibility of an unanticipated tear in the 
edges of a flap when inadequate exposure could not be 
achieved with an envelope flap. Regardless of flap design, 
the mucoperiosteum should be reflected only to the 
extent that adequate exposure to the area of bony irregu- 
larity can be achieved. Excessive flap reflection may result 
in devitalized areas of bone, which will resorb more rap- 
idly after surgery, and a diminished soft tissue adaptation 
to the alveolar ridge area. 

Depending on the degree of irregularity of the alveolar 
ridge area, recontouring can be accomplished with a 
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I 1 
FIG. 13-6 Simple alveoloplasty eliminates buccal irregularities and undercut areas by removing labio- 
cortical bone. A, Elevation of mucoperiosteal flap, exposure of irregularities of alveolar ridge, and 
removal of gross irregularity with rongeur. B, Bone bur in rotating handpiece can also be used to 
remove bone and smooth labiocortical surface. C, Use of bone file to smooth irregularities and achieve 
final desired contour. 

rongeur, a bone file, or a bone bur in a handpiece, alone 
or in combination (Fig. 13-6). In any case, copious saline 
irrigation should be used throughout the recontouring 
procedure to avoid overheating and bone necrosis. After 
recontouring, the flap should be reapproximated by digi- 
tal pressure and the ridge palpated to ensure that all 
irregularities have been removed (Fig. 13-7). After copious 
irrigation, the edges of the flaps can be trimmed to 
remove excess tissue and sutured with interrupted or con- 
tinuous sutures. If an extensive incision has been made, 
continuous suturing tends to be less annoying to the 
patient and provides for easier postoperative hygiene 
because of the elimination of knots and loose suture ends 
along the incision line. 

When a sharp knife-edge ridge exists in the mandible, 
the sharp superior portion of the alveolus can be removed 
in a manner similar to that described for simple alveolo- 
plasty. After local anesthesia is obtained, a crestal incision 

is made, extending along the alveolar ridge, approxi- 
mately 1 cm beyond either end of the area requiring 
recontouring (Fig. 13-8). After minimal reflection of the 
mucoperiosteum, a rongeur can be used to remove the 
major portion of the sharp area of the superior aspect of 
the mandible. A bone file is used to smooth the superior 
aspect of the mandible. After copious irrigation, this area 
is closed with continuous or interrupted sutures. Before 
removal of any bone, strong consideration should be 
given to reconstruction of proper ridge form using graft- 
ing procedures (discussed later in this chapter). 

lntraseptal Alveoloplasty 

An alternative to the removal of alveolar ridge irregulari- 
ties by the simple alveoloplasty technique is the use of an 
intraseptal alveoloplasty, or Dean's technique, involving 
the removal of intraseptal bone and the repositioning of 
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the labial cortical bone, rather than removal of excessive 
or irregular areas of the labial cortex.' This technique is 
best used in an area where the ridge is of relatively regu- 
lar contour and adequate height but presents an undercut 
to the depth of the labial vestibule because of the config- 
uration of the alveolar ridge. It can be accomplished at 
the time of tooth removal or in the early initial postoper- 
ative healing period. 

After exposure of the crest of the alveolar ridge by 
reflection of the mucoperiosteum, a small rongeur can be 
used to remove the intraseptal portion of the alveolar 
bone (Fig. 13-9). After adequate bone removal has been 
accomplished, digital pressure should be sufficient to 
fracture the labiocortical plate of the alveolar ridge 
inward to approximate the palatal plate area more close- 
ly. Occasionally, small vertical cuts at either end of the 

labiocortical plate will facilitate repositioning of the frac- 
tured segment. By using a bur or osteotome inserted 
through the distal extraction area, the labial cortex is 
scored without perforation of the labial mucosa. Digital 
pressure on the labial aspect of the ridge is necessary to 
determine when the bony cut is complete and to ensure 
that the mucosa is not damaged. After positioning of the 
labiocortical plate, any slight areas of bony irregularity 
can be contoured with a bone file and the alveolar 
mucosa can be reapproximated with interrupted or con- 
tinuous suture techniques. A splint or an immediate den- 
ture lined with a soft lining material can then be inserted 
to maintain the bony position until initial healing has 
taken place. 

This type of technique has several advantages: The 
labial prominence of the alveolar ridge can be reduced 

- A, Clin~cal appearance of maxillary ridge after removal of teeth and before bony 
recontourlng. 6, Properly contoured alveolar ridge free of irregularities and bony undercuts. 
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FIG. 13-8 Recontouring of a knife-edge ridge. A, Lateral view of mandible, with resorption resulting 
in knife-edge alveolar ridge. B, Crestal incision extends 1 cm beyond each end of area to be recon- 
toured (vertical-releasing incisions are occasionally necessary at posterior ends of initial incision). 
C, Rongeur used to eliminate bulk of sharp bony projection. D, Bone file used to eliminate any minor 
irregularities (bone bur and handpiece can also be used for this purpose). E, Continuous suture tech- 
nique for mucosal closure. 
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FIG. 13-9 lntraseptal alveoloplasty. A, Oblique view of alveolar ridge, demonstrating slight facial 
undercut. 6, Minimal elevation of mucoperiosteal flap, followed by removal of intraseptal bone using 
fissure bur and handpiece. C, Rongeur used to remove intraseptal bone. D, Digital pressure used to 
fracture labiocortex in palatal direction. E, Cross-sectional view of alveolar process. F, Cross-sectional 
view of alveolar process after tooth removal and intraseptal alveoloplasty. By fracturing labiocortex of 
alveolar process in palatal direction, labial undercut can be eliminated without reducing vertical height 
of alveolar ridge. 
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without significantly reducing the height of the ridge in 
this area. The periosteal attachment to the underlying 
bone can also be maintained, thereby reducing postoper- 
ative bone resorption and remodeling. Finally, the muscle 
attachments to the area of the alveolar ridge can be left 
undisturbed in this type of procedure. Michael and 
Barsaun8 reported the results of a study comparing the 
effects of postoperative bone resorption after three alve- 
oloplasty techniques. In their study, nonsurgical extrac- 
tion, labial alveoloplasty, and an intraseptal alveoloplas- 
ty technique were compared to evaluate postoperative 
bony resorption. The initial postoperative results were 
similar, but the best long-term maintenance of alveolar 
ridge height was achieved with nonsurgical extractions, 
and the intraseptal alveoloplasty technique resulted in 
less resorption than did removal of labiocortical bone for 
reduction of ridge irregularities. 

The main disadvantage of this technique is the 
decrease in ridge thickness that obviously occurs with 
this procedure. If the ridge form remaining after this type 
of alveoplasty is excessively thin, it may preclude place- 
ment of implants in the future. For this reason the 
intraseptal alveoplasty should reduce the thickness of the 
ridge in an amount sufficient only to  reduce or eliminate 
undercuts in areas where a plan to place endosteal 
implants does not exist. 

Maxillary Tuberosity Reduction 

Horizontal or vertical excess (or both) of the maxillary 
tuberosity area may be a result of excess bone, an increase 
in the thickness of soft tissue overlying the bone, or both. 
A preoperative radiograph or selective probing with a 
local anesthetic needle are often useful to determine the 
extent to which bone and soft tissue contribute to this 
excess and to locate the floor of the maxillary sinus. 
Recontouring of the maxillary tuberosity area may be 
necessary to remove bony ridge irregularities or to create 
adequate interarch space, which will allow proper con- 
struction of prosthetic appliances in the posterior areas. 
Surgery can be accomplished using local anesthetic infil- 
tration or posterosuperior alveolar and greater palatine 
blocks. Access to the tuberosity for bone removal is 
accomplished by making a crestal incision that extends 
up the posterior aspect of the tuberosity area. The most 
posterior aspect of this incision is often best made with a 
no. 12 scalpel blade. Reflection of a full-thickness 
mucoperiosteal flap is completed in both the buccal and 
palatal directions to allow adequate access to  the entire 
tuberosity area (Fig. 13-10). Bone can be removed using 
either a side-cutting rongeur or rotary instruments, with 
care taken to avoid perforation of the floor of the maxil- 
lary sinus. If the maxillary sinus is inadvertently perfo- 
rated, no specific treatment is required, provided that the 
sinus membrane has not been violated. After the appro- 
priate amount of bone has been removed, the area should 
be smoothed with a bone file and copiously irrigated with 
saline. The mucoperiosteal flaps can then be readapted. 

Excess, overlapping soft tissue resulting from the bone 
removal is excised in an elliptic fashion. A tension-free 
closure over this area is important, particularly if the floor 

of the sinus has been perforated. Sutures should remain 
in place for approximately 7 days. 

Initial denture impressions can be completed approxi- 
mately 4 weeks after surgery. 

In the event of a gross sinus perforation involving an 
opening in the sinus membrane, the use of postoperative 
antibiotics and sinus decongestants is recommended. 
Penicillin or a penicillin derivative (amoxicillin with 
clavulanate) is usually the antibiotic of choice, unless 
contraindicated by allergy. Sinus decongestants, such as 
pseudoephedrine with or without an antihistamine, are 
adequate. Both the antibiotic and decongestant should be 
given for 7 to 10 days postoperatively. The patient is 
informed of the potential complications and cautioned 
against creating excessive sinus pressure, such as nose 
blowing or sucking with a straw, for 10 to 14 days. 

Buccal Exostosis and Excessive Undercuts 

Excessive bony protuberances and resulting undercut 
areas are more common in the maxilla than the mandible. 
A local anesthetic should be infiltrated around the area 
requiring bony reduction. For mandibular buccal exosto- 
sis, inferior alveolar blocks may also be required to anes- 
thetize bony areas. A crestal incision extends 1.0 to 1.5 cm 
beyond each end of the area requiring contour, and a 
full-thickness mucoperiosteal flap is reflected to expose 
the areas of bony exostosis. If adequate exposure cannot 
be obtained, vertical-releasing incisions are necessary to 
provide access and prevent trauma to the soft tissue flap. 
If the areas of irregularity are small, recontouring with a 
bone file may be all that is required; larger areas may 
necessitate use of a rongeur or rotary instrument (Fig. 
13-11). After completion of the bone recontouring, soft 
tissue is readapted, and visual inspection and palpation 
ensure that no irregularities or bony undercuts exist. 
Interrupted or continuous suturing techniques are used 
to close the soft tissue incision, and the sutures are 
removed in approximately 7 days. Denture impressions 
can be made 4 weeks postoperatively. 

Although extremely large areas of bony exostosis gener- 
ally require removal, small undercut areas are often best 
treated by being filled with either autogenous or allogene- 
ic bone material. Such a situation might occur in the ante- 
rior maxilla or mandible, where removal of the bony buc- 
cal protuberance results in a narrowed crest in the alveolar 
ridge area and a less desirable area of support for the den- 
ture, as well as an area that may resorb more rapidly. 

Local anesthetic infiltration is generally sufficient 
when filling in buccal undercut areas. After a vertical inci- 
sion is made in the anterior maxillary or mandibular 
areas, a small periosteal elevator is used to create a sub- 
periosteal tunnel extending the length of the area to be 
filled in with bone graft (Fig. 13-12). Sutures are removed 
at 7 days postoperatively, and denture impressions can be 
taken 3 to 4 weeks after surgery. 

Another technique that may be used to correct con- 
tour defects involves open exposure of the area to be 
grafted, placement of graft material, and the use of a 
membrane covering over the grafted tissue to facilitate 
guided bone regeneration (also discussed in Chapter 14). 
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FIG. 13-10 Bony tuberosity reduction. A, Incision extended along crest of alveolar ridge distally to 
superior extent of tuberosity area. B, Elevated mucoperiosteal flap provides adequate exposure to all 
areas of bony excess. C, Rongeur used to eliminate bony excess. D, Tissue reapproximated with con- 
tinuous suture technique. E, Cross-sectional view of posterior tuberosity area, showing vertical reduc- 
tion of bone and reapposition of mucoperiosteal flap. (In some cases removal of large amounts of bone 
produces excessive soft tissue, which can be excised before closure to prevent overlapping.) 

Lateral Palatal Exostosis toses are large enough that the mucosa covering the area 
The lateral aspect of the palatal vault may be somewhat becomes ulcerated. 
irregular because of the presence of lateral palatal exosto- Local anesthetic in the area of the greater palatine fora- 
sis. This presents problems in denture construction men and infiltration in the area of the incision are neces- 
because of the undercut created by the exostosis and the sary. A crestal incision is made from the posterior aspect of 
narrowing of the palatal vault. Occasionally, these exos- the tuberosity, extending slightly beyond the anterior area 
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~j(:,. ! ->. : Removal o f  buccal exostosl,. A, Gross ~ r r e g ~ i l a r i t i e s  o f  buccal aspect of alve- 

olar ridge. After tooth removal, incision is completed over crest of alveolar ridge. (Vertical- 
releasing incision in cuspid area is  demonstrated.) B, Exposure and removal of buccal 
exostosis with rongeur. C, Soft tissue closure using continuous suture technique. 
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FIG. 13-1 2 Removal of mandibular buccal undercut. A, Cross-sectional view of anterior portion of 
mandible, which, if corrected by removal of labiocortical bone, would result in knife-edge ridge. 0, Ver- 
tical incision is  made and subperiosteal tunnel developed in depth of undercut area. C, Syringe con- 
taining hydroxyapatite (HA) is placed in subperiosteal tunnel. D, Cross-sectional view after filling defect 
with HA. 

of the exostosis, which requires recontouring (Fig. 13-13). 
Reflection of the mucoperiosteum in the palatal direction 
should be accomplished with careful attention to the area 
of the palatine foramen to avoid damage to the blood ves- 
sels as they leave the foramen and extend forward. After 
adequate exposure, a rotary instrument or bone file can be 
used to remove the excess bony projection in this area. The 
area is irrigated with sterile saline and closed with contin- 
uous or interrupted sutures. No surgical splint or packing is 
generally required, and the apparent redundant soft tissues 
will adapt after this procedure. 

Mylohyoid Ridge Reduction 

One of the more common areas interfering with proper 
denture construction in the mandible is the mylohyoid 
ridge area. In addition to the actual bony ridge, with its 
easily damaged rhin covering of mucosa, the muscular 
attachment to this area often is responsible for dislodging 
the denture. When this ridge is extremely sharp, denture 
pressure may produce significant pain in this area. (Relo- 

cation of the mylohyoid muscle to improve this condi- 
tion is discussed later in this chapter.) In cases of severe 
resorption the external oblique line and the mylohyoid 
ridge area may actually form the most prominent areas of 
the posterior mandible, with the midportion of the 
mandibular ridge existing as a concave structure. In such 
cases, augmentation of the posterior aspect of the 
mandible, rather than removal of the mylohyoid ridge, 
may be beneficial. However, some cases can be improved 
by reduction of the mylohyoid ridge area. 

Inferior alveolar, buccal, and lingual nerve blocks are 
required for mylohyoid ridge reduction. A linear incision is 
made over the crest of the ridge in the posterior aspect of 
the mandible. Extension of the incision too far to the lin- 
gual aspect should be avoided, because this may cause 
potential trauma to the lingual nerve. A full-thickness 
mucoperiosteal flap is reflected, which exposes the mylo- 
hyoid ridge area and mylohyoid muscle attachments (Fig. 
13-14). The mylohyoid muscle fibers are removed from 
the ridge by sharply incising the muscle attachment at 
the area of bony origin. When the muscle is released, the 
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. . - ' ; Removal of palatal bony exostosis. A, Small palatal exostosis that ~nterferes w~th  proper 
denture construction in this area. B, Crestal incision and mucoperiosteal flap reflection to expose 
palatal exostosls. C, Use of bone file to remove bony excess. D, Soft tissue closure. 

FIG. 13-14 Mylohyoid ridge reduction. A, Cross-sectional view of posterior aspect of mandible, 
showing concave contour of the superior aspect of ridge from resorption. Mylohyoid ridge and exter- 
nal oblique lines form highest portions of ridge. (This can generally best be treated by alloplastic aug- 
mentation of mandible but in rare cases may also require mylohyoid ridge reduction.) B, Crestal inci- 
sion and exposure of lingual aspect of mandible for removal of sharp bone in mylohyoid ridge area. 
Rongeur or bur in rotating handpiece can be used to remove bone. C, Bone file used to complete 
recontouring of mylohyoid ridge. 
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underlying fat is visible in the surgical field. After reflec- 
tion of the muscle, a rotary instrument with careful soft 
tissue protection or bone file can be used to remove the 
sharp prominence of the mylohyoid ridge. Immediate 
replacement of the denture is desirable, because it may 
help facilitate a more inferior relocation of the muscular 
attachment; however, this is somewhat unpredictable 
and may actually be best managed by a procedure to 
lower the floor of the mouth. 

Genial Tubercle Reduction 

As the mandible begins to undergo resorption, the area of 
the attachment of the genioglossus muscle in the anterior 
portion of the mandible may become increasingly promi- 
nent. In some cases the tubercle may actually function as 
a shelf against which the denture can be constructed, but 
it usually requires reduction to construct the prosthesis 
properly. Before a decision to remove this prominence is 
made, consideration should be given to possible augmen- 
tation of the anterior portion of the mandible rather than 
reduction of the genial tubercle. If augmentation is the 
preferred treatment, the tubercle should be left to add 
support to the graft in this area. Local anesthetic infiltra- 
tion and bilateral lingual nerve blocks should provide 
adequate anesthesia. A crestal incision is made from each 
premolar area to the midline of the mandible. A 
full-thickness mucoperiosteal flap is dissected lingually to 
expose the genial tubercle. The genioglossus muscle 
attachment can be removed by a sharp incision. 

Smoothing with a bur or a rongeur followed by a bone 
file removes the genial tubercle. 

The genioglossus muscle is left to reattach in a random 
fashion. As with the mylohyoid muscle and mylohyoid 
ridge reduction, a procedure to lower the floor of the 
mouth may also benefit the anterior mandible. 

TORI REMOVAL 

Maxillary Tori 

Maxillary tori consist of bony exostosis formation in the 
area of the palate. The origin of maxillary tori is unclear. 
They are found in 20% of the female population, approx- 
imately twice the prevalence in males.9 Tori may have 
multiple shapes and configurations, ranging from a single 
smooth elevation to a multiloculated pedunculated bony 
mass. Tori present few problems when the maxillary den- 
tition is present and only occasionally interfere with 
speech or become ulcerated from frequent trauma to the 
palate. However, when the loss of teeth necessitates full 
or partial denture construction, tori often interfere with 
proper design and function of the prosthesis. Nearly all 
large maxillary tori should be removed before full or par- 
tial denture construction. Smaller tori may often be left, 
because they do not interfere with prosthetic construc- 
tion or function. Even small tori necessitate removal 
when they are irregular, extremely undercut, or in the 
area where a posterior palatal seal would be expected. 

Bilateral greater palatine and incisive blocks and local 
infiltration provide the necessary anesthesia for tori 

removal. A linear incision in the midline of the torus 
with oblique vertical-releasing incisions at one or both 
ends is generally necessary (Fig. 13-15). Because the 
mucosa over this area is extremely thin, care must be 
taken in reflecting the tissue from the underlying bone, 
a particularly difficult task when the tori are multilocu- 
lated. A full palatal flap can sometimes be used for expo- 
sure of the tori. An incision is made along the crest of 
the ridge when the patient is edentulous or a palatal sul- 
cular incision is used when teeth are present. Tissue 
reflection with this type of incision is often very diffi- 
cult if the tori have large undercuts where the bony 
exostosis is fused with the palate. When tori with a 
small pedunculated base are present, an osteotome and 
mallet may be used to remove the bony mass. For larger 
tori it is usually best to section the tori into multiple 
fragments with a bur in a rotary handpiece. Careful 
attention must be paid to the depth of the cuts, to avoid 
perforation of the floor of the nose. After sectioning, 
individual portions of the tori can be removed with a 
mallet and osteotome or a rongeur; then the area can be 
smoothed with a large bone bur. The entire bony pro- 
jection does not necessarily require removal, but a 
smooth regular area without undercuts should be creat- 
ed, without extension into the area where a posterior 
palatal seal would be placed. Tissue is readapted by fin- 
ger pressure and inspected to determine the amount of 
excess mucosa that may require removal. It is important 
to retain enough tissue to allow a tension-free closure 
over the entire area of exposed bone. The mucosa is 
reapproximated and sutured; an interrupted suture tech- 
nique is often required, because the thin mucosa may 
not retain sutures well. To prevent hematoma forma- 
tion, some form of pressure dressing must be placed 
over the area of the palatal vault. A temporary denture 
or prefabricated splint with a soft liner placed in the 
center of the palate to prevent pressure necrosis can also 
be used to support the thin mucosa and prevent 
hematoma formation. 

The major complications of maxillary tori removal 
include postoperative hematoma formation, fracture or 
perforation of the floor of the nose, and necrosis of the 
flap. Local care, including vigorous irrigation, good 
hygiene, and support with soft tissue conditioners in the 
splint or denture, usually provides adequate treatment. 

Mandibular Tori 

Mandibular tori are bony protuberances on the lingual 
aspect of the mandible that usually occur in the premolar 
area. The origins of this bony exostosis are uncertain, and 
the growths may slowly increase in size. Occasionally, 
extremely large tori interfere with normal speech or 
tongue function during eating, but these tori rarely 
require removal when teeth are present. After the removal 
of lower teeth and before the construction of partial or 
complete dentures, it may be necessary to remove 
mandibular tori to facilitate denture construction. 

Bilateral lingual and inferior alveolar injections pro- 
vide adequate anesthesia for tori removal. A crest of the 
ridge incision should be made, extending 1 to 1.5 cm 



beyond each end of the tori to be reduced. When bilater- 
al tori are to be removed simultaneously, it is best to leave 
a small band of tissue attached at the midline between 
the anterior extent of the two incisions. Leaving this tis- 
sue attached helps eliminate potential hematoma forma- 
tion in the anterior floor of the mouth and will maintain 
as much of the lingual vestibule as possible in the anteri- 
or mandibular area. As with maxillary tori, the mucosa 
over the lingual tori is generally very thin and should be 
reflected carefully to expose the entire area of bone to be 
recontoured (Fig. 13-1 6). 

When the torus has a small pedunculated base, a mal- 
let and osteotome may be used to cleave the tori from the 
medial aspect of the mandible. The line of cleavage can 
be directed by creating a small trough with a bur and a 
handpiece before using an osteotome. It is extremely 
important to ensure that the direction of the initial bur 

trough (or the osteotome if it is used alone) is parallel 
with the medial aspect of the mandible to avoid an unfa- 
vorable fracture of the lingual or inferior cortex. The bur 
can also be used to deepen the trough so that a small 
instrument can be levered against the mandible to frac- 
ture the lingual tori to allow its removal. A bone bur or 
file can then be used to smooth the lingual cortex. The 
tissue should be readapted and palpated to evaluate con- 
tour and elimination of undercuts. An interrupted or con- 
tinuous suture technique is used to close the incisions. 
Gauze packs placed in the floor of the mouth and 
retained for 12 hours are generally helpful in reducing 
postoperative edema and hematoma formation. In the 
event of wound dehiscence or exposed bone in the area 
of a mucosal perforation, treatment with local care, 
including frequent vigorous saline irrigation, is usually 
sufficient. 

FIG. 13-1 5 Removal of palatal torus. A, Typical appearance of maxillary torus. 6, Mid- 
line incision with anteroposterior oblique releasing incisions. C, Mucoperiosteal flaps 
retracted with silk sutures to improve access to all areas of torus. 

Continued 
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FIG. 13-15-cont'd D and E, Sectioning of torus using fissure bur. F, Small osteotome used to 
remove sections of torus. G and H, Large bone bur used to produce the final desired contour. I, Soft 
tissue closure. 
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FIG. 13-16 Removal of mandibular tori. A, After block, local anesthetic is administered; ballooning 
of thin mucoperiosteum over area of tori can be accomplished by placing bevel of local anesthetic nee- 
dle against torus and injecting local anesthetic subperiosteally. (This greatly facilitates reflection of 
mucoperiosteal flap.) 0, Outline of crestal incision. C. Exposure of torus. 

Continued 

SOFT TISSUE ABNORMALITIES - - - - - - --- Maxillary Tuberosity Reduction (Soft Tissue) 

Abnormalities of the soft tissue in the denture-bearing 
and peripheral tissue areas include excessive fibrous or 
hypermobile tissue; inflammatory lesions, such as inflam- 
matory fibrous hyperplasia of the vestibule and inflam- 
matory papillary hyperplasia of the palate; and abnormal 
muscular and frenal attachments. With the exception of 
pathologic and inflammatory lesions, many of the other 
conditions do not present problems when the patient has 
a full dentition. However, when loss of teeth necessitates 
prosthetic reconstruction, alteration of the soft tissue is 
often necessary. Immediately after tooth removal, muscu- 
lar and frenal attachments initially do not present prob- 
lems but may eventually interfere with proper denture 
construction as bony resorption takes place. 

Long-term treatment planning before any soft tissue 
surgery is mandatory. Soft tissue that initially appears to 
be flabby and excessive may be quite useful if future ridge 
augmentation or grafting procedures are necessary. Oral 
mucosa is difficult to replace once it is removed. The only 
exception to this usefulness of excess tissue is when 
pathologic soft tissue lesions require removal. 

The primary objective of soft tissue maxillary tuberosity 
reduction is to provide adequate interarch space for prop- 
er denture construction in the posterior area and a firm 
mucosal base of consistent thickness over the alveolar 
ridge denture-bearing area. Maxillary tuberosity reduc- 
tion may require the removal of soft tissue and bone to 
achieve the desired result. The amount of soft tissue avail- 
able for reduction can often be determined by evaluating 
a presurgical panoramic radiograph. If a radiograph is not 
of the quality necessary to determine soft tissue thick- 
ness, this depth can be measured with a sharp probe after 
local anesthesia is obtained at the time of surgery. 

Local anesthetic infiltration in the posterior maxillary 
area is sufficient for a tuberosity reduction. An initial ellip- 
tic incision is made over the tuberosity in the area requiring 
reduction, and this section of tissue is removed (Fig. 13-17). 
After tissue removal the medial and lateral margins of the 
excision must be thinned to remove excess soft tissue, 
which allows further soft tissue reduction and provides a 
tension-free soft tissue closure. This can be accomplished by 
digital pressure on the mucosal surface of the adjacent tis- 
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" C  I .  ' 6--contld D, Exposure of torus. E and F, F~ssure bur and handpiece used to create small 
trough between mandibular r~dge and torus. C, Use of small osteotome to complete removal of torus 
from the mandible. 

Cont~nued 

sue while sharply excising tissue tangential to the mucosal 
surface (Fig. 13-18). After the flaps are thinned, digital pres- 
sure can be used to approximate the tissue to evaluate the 
vertical reduction that has been accomplished. If adequate 
tissue has been removed, the area is sutured with interrupt- 
ed or continuous suturing techniques. If too much tissue 
has been removed, no attempt should be made to claw the 
wound primarily. A tension-free approximation of the tis- 
sue to bone should be accomplished, which allow5 the 
open wound area to heal by secondary intention. Suture5 
are removed in 5 to 7 days, and impressions can generally 
be taken 3 to 4 weeks poctoperatively. 

patient is not posturing the mandible forward or vertical- 
ly overclosed during clinical evaluation and with treat- 
ment records and mounted casts. Local anesthetic infil- 
tration in the area requiring excision is sufficient. An 
elliptic incision i5 made to excise the greatest area of tis- 
sue thickness in the posterior mandibular area. Slight 
thinning of the adjacent areas is carried out with the 
majority of the tissue reduction on the labial aspect. 
Excess removal of tissue in the submucosal area of the lin- 
gual flap may result in damage to the lingual nerve and 
artery. 'The tissue is approximated with continuous or 
interrupted sutures. 

Mandibular Retromolar Pad Reduction Lateral Palatal Soft Tissue Excess 

The need for removal of mandibular retromolar hyper- Soft tissue excess on the lateral aspect of the palatal vault 
trophic tissue is rare. It is important to determine that the often interferes with proper construction of the denture. 
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L 
5.G. 13-IS-cont'd H to I, Use of bone bur and bone f~ le  to e l~m~nate  mlnor Irregu- 
larities. K and L, T~ssue closure. 
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FIG. 13-17 Maxillary soft tissue tuberosity reduction. A, Elliptic incision around soft tissue to be 
excised in tuberosity area. 6, SuY tissue area excised with initial incision. C, Undermining of buccal and 
palatal flaps to provide adequate soft tissue contour and tension-free closure. D, View of final tissue 
removal. E and F, Soft tissue closure. 

As with bony abnormalities of this area, soft tissue hyper- 
trophy often narrows the palatal vault and creates slight 
undercuts, which interfere with denture construction and 
insertion. 

One technique suggested for removal of lateral palatal 
soft tissue involves submucosal resection of the excess tis- 
sue in a manner similar to the previously described soft 
tissue tuberosity reduction. However, the amount and 
extension of soft tissue removal under the mucosa is 

much more extensive and creates the risk of damage to 
the greater palatine vessels, with possible hemorrhaging 
or sloughing of the lateral palatal soft tissue area. 

The preferred technique require5 superficial excision of 
the soft tissue excess. Local anesthetic infiltrated in the 
greater palatine area and anterior to the soft tissue mass is 
sufficient. With a sharp scalpel blade in the tangential fash- 
ion, the superficial layers of mucosa and underlying 
fibrous tissue can be removed to the extent necessary to 
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FIG. 13-18 Maxillary soft tissue tuberosity reduct~on. A, Ellipt~c incislon. B, Th~nn~ng of 
rnucosal flaps by removal of underlying soft tissue. Digital pressure used to stabilize the tissue 
flaps during subrnucosal excision. C, Tension-free readaptation of flaps. 
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FIG. 13-19 Removal of lateral palatal soft tissue. A, View of excessive palatal tissue creating narrow 
palatal vault and undercut areas. B, Tangential excision of excess soft tissue. 

FIG. 13-20 Removal of hypermobile unsupported tissue. A, Outline of incisions for removal of cre- 
stal area of hypermobile tissue. B, Cross-sectional area demonstrating amount of tissue to be excised. 
(This type of tissue excision should be considered only if adequate ridge height will remain after 
removal of tissue. If excision of this tissue will result in inadequate ridge height and obliteration of 
vestibular depth, some type of augmentation procedure should be considered.) 

eliminate undercuts in soft tissue bulk (Fig. 13-19). After 
removal of this tissue, a surgical splint lined with a tissue 
conditioner can be inserted for 5 to 7 days to aid in healing. 

Unsupported Hypermobile Tissue 

Excessive hypermobile tissue without inflammation on 
the alveolar ridge is generally the result of resorption of 
the underlying bone, ill-fitting dentures, or both. Before 
the excision of this tissue, a determination must be made 
of whether the underlying bone should be augmented 
with a graft. If a bony deficiency is the primary cause of 
soft tissue excess, then augmentation of the underlying 
bone is the treatment of choice. If adequate alveolar 
height remains after reduction of the hypermobile soft 
tissue, then excision may be indicated. 

A local anesthetic is injected adjacent to the area requir- 
ing tissue excision. Removal of hypermobile tissue in the 
alveolar ridge area consists of two parallel full-thickness 
incisions on the buccal and lingual aspects of the tissue to 
be excised (Fig. 13-20). A periosteal elevator is used to 
remove the excess soft tissue from the underlying bone. A 
tangential excision of small amounts of tissue in the adja- 
cent areas may be necessary to allow for adequate soft tis- 
sue adaptation during closure. These additional excisions 
should be kept to a minimum whenever possible to avoid 
removing too much soft tissue and to prevent detachment 
of periosteum from underlying bone. Continuous or inter- 
rupted sutures are used to approximate the remaining tis- 
sue and are removed 7 days after surgery. Denture impres- 
sions can usually be taken 3 to 4 weeks after surgery. One 
possible complication of this type of procedure is the 
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FIG. 13-21 Supraperiosteal removal of hypermobile tissue on mandibular alveolar ridge. A, Hyper- 
mobile tissue on superior aspect of ridge. B, Pickups and scissors are used to excise the cordlike mobile 
fibrous tissue without perforating periosteum. 

FIG. 33-22 Inflammatory fibrous hyperplasia of labiovestibular area. 

obliteration of the buccal vestibule as a result of tissue 
undermining necessary to obtain tissue closure. 

Hypermobile tissue in the crestal area of the mandibu- 
lar alveolar ridge frequently consists of a small cordlike 
band of tissue. If no underlying sharp bony projection is 
present, this tissue can best be removed by a suprape- 
riosteal soft tissue excision. Local anesthetic is injected 
adjacent to the area requiring tissue removal. The cord- 
like band of fibrous connective tissue can be elevated by 
using pickups and scissors, and the scissors can be used to 
excise the fibrous tissue at the attachment to the alveolar 
ridge (Fig. 13-21). Generally, no suturing is necessary for 
this technique, and a denture with a soft liner can be 
reinserted immediately. 

Inflammatory Fibrous Hyperplasia 

Inflammatory fibrous hyperplasia, also called epulis fis- 
sumturn or denhire fibrosis, is a generalized hyperplastic 
enlargement of mucosa and fibrous tissue in the alveolar 
ridge and vestibular area, which most often results from 
ill-fitting dentures. In the early stages of fibrous hyper- 
plasia, when fibrosis is minimal, nonsurgical treatment 
with a denture in combination with a soft liner is fre- 
quently sufficient for reduction or elimination of this tis- 
sue. When the condition has been present for some time, 
significant fibrosis exists within the hyperplastic tissue. 
This will not respond to nonsurgical treatment (Fig. 
13-22); excision of the hyperplastic tissue is the treatment 
of choice. 
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FIG. 13-23 A, Small, well-localized area of fibrous hyperplasia. This area can be removed with 
simple excision. B, Closure of wound margins. C, Large area of inflammatory fibrous hyperpla- 
sia. Removal and primary closure would result in elimination of labial vestibule. D, After suprape- 
riosteal removal of excess tissue, rnucosal edge is  sutured to periosteum at depth of vestibule. 
E, Postoperative view of Figure 13-21. The smaller well-localized area on patient's left has been 
removed and closed primarily. The larger area of excessive tissue on right has been removed and 
wound margin sutured to periosteum at depth of vestibule, which leaves exposed periosteum. 

Three techniques can be used for successful treatment 
of inflammatory fibrous hyperplasia. Local anesthetic 
infiltration in the area of the redundant tissue is suffi- 
cient for anesthesia. When the area to be excised is min- 
imally enlarged, electrosurgical or laser techniques pro- 
vide good results for tissue excision. I f  the tissue mass is 
extensive, large areas of excision using electrosurgical 
techniques may result in excessive vestibular scarring. 
Simple excision and reapproximation of the remaining 
tissue is preferred. The redundant areas of tissue are 

grasped with tissue pickups, a sharp incision is made at 
the base of the excessive fibrous tissue down to the 
periosteum, and the hyperplastic tissue is removed (Fig. 
13-23). The adjacent tissue is gently undermined and 
reapproximated using interrupted or continuous sutures. 

When areas of gross tissue redundancy are found, exci- 
sion frequently results in total elimination of the 
vectibule. In such cases excision of the epulae, with 
peripheral mucosal repositioning and secondary epithe- 
lialization, is preferable (see Fig. 13-23). 
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In this procedure the hyperplastic soft tissue is excised 
superficial to the periosteum from the alveolar ridge area. 
A clean supraperiosteal bed is created over the alveolar 
ridge area, and the unaffected margin of the tissue exci- 
sion is sutured to the most superior aspect of the vestibu- 
lar periosteum with an interrupted suture technique. A 
surgical splint or denture lined with soft tissue condi- 
tioner is inserted and worn continuously for the first 5 to 
7 days, with removal only for oral saline rinses. Sec- 
ondary epithelialization usually takes place, and denture 
impressions can be made within I weeks. Laser excision 
of large epulis allows complete removal without excessive 
scarring or bleeding. A soft relined denture can provide 
for additional postoperative comfort from a procedure 
that initially creates minimal pain, but the pain peaks 
several days later. 

The hyperplastic tissue usually represents only the 
result of an inflammatory process; however, other patho- 
logic conditions may exist. It is therefore imperative that 
representative tissue samples alwavs be submitted for 
pathologic examination after removal. 

Inflammatory Papillary Hyperplasia of the Palate 

Inflammatory papillary hyperplastic tissue formation in 
the palate is frequently a result of mechanical irritation 
and is seen most often in patients who wear prosthetic 
appliances. Other potential contributing factors to this 
process include poor hygiene, fungal infections, and the 
associated inflammation. This condition usually appears 
as multiple nodular projections in the palatal tissue. 
Although it was once thought to represent a precancerous 
condition, this has not been substantiated."' Because the 
prows5 appears to be primarily inflammatory rather than 
neoplastic, total full-thickness incision is not necessary. 
In fact, in the very early stages, nonsurgical treatment, 

such as proper denture adjustment combined with a tis- 
sue conditioner, may eliminate or reduce this problem. 

If removal is required, a mucosal excision superficial to 
the periosteum is recommended and can generally be 
performed with local anesthetic infiltration in the palatal 
area. Regardless of the technique used for removal of this 
tissue, a specimen should be obtained and submitted for 
histopathologic examination. Guernsey" described a 
technique using electrosurgical loops for excision of the 
palatal mucosa. When electrosurgical techniques are 
used, it is important to maintain a split-thickness exci- 
sion so that palatal bone is not cauterized. An alternative 
technique that eliminates this possibility is split-thick- 
ness excision done sharply with a scalpel.12 However, 
palatal form and access to the area of excision may limit 
the use of this scalpel technique in certain situations. 
Techniques to abrade the superficial layer of palatal 
mucosa are also effective for treatment. A coarsely fluted 
acrylic or bone bur or dermabrasion brush in a rotating 
handpiece can be used for this purpose (Fig. 13-24). Other 
techniques that can be considered for superficial tissue 
removal include cryosurgery and the use of lasers. After 
tissue incision, insertion of a splint or denture containing 
soft tissue liner provides improved patient comfort dur- 
ing the healing period. Secondary epithelialization usual- 
ly takes place in approximately 4 weeks. 

Labial Frenectomy 

Labial frenal attachments consist of thin bands of fibrous 
tissue covered with mucosa, extending from the lip and 
cheek to the alveolar periosteum. The level of frenal 
attachments may vary from the height of the vestibule to 
the crest of the alveolar ridge and even to the incisal 
papilla area in the anterior maxilla. With the exception of 
the midline labial frenum in association with a diastema, 

FIG. 13-24 Inflammatory papillary hyperplasia of palate. A, Clinical appearance. B, Diagram of 
removal of papillary hyperplasia of palate using bur for abrasion of mucosa. 
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FIG. !3-25 Simple excision of maxillary labial frenum. A and B, Eversion and exposure of frenal 
attachment area. C and D, Excision along lateral margins of frenum. Tissue is removed, exposing 
underlying periosteum. 

Continued 

frenal attachments generally d o  not present problems 
when the dentition is intact. However, the  construction 
of a denture may be complicated when it is necessary to  
accommodate a frenal attachment. Movement of the soft 
tissue adjacent to the  frenum may create discomfort and 
ulceration and may interfere with the peripheral seal and 
dislodge the denture. 

Three surgical techniques are effective in removal of 
frenal attachments: (1)  the simple excision technique, 
(2) the Z-plasty techniclue, and (3)  a localized vestibulo- 
plasty with secondary epithelialization. The first two tech- 
niqueflsirnple excision and Z-plasty) are effective when 
the mucosal and fibrous tissue band is relatively narrow; 

the third (a localized vestibuloplasty with secondary 
epithelialization) is often preferred when the frenal attach- 
ment has a wide base. 

Local anesthetic infiltration is sufficient for surgical 
treatment of frenal attachments. Care must be taken to  
avoid excesive anesthetic infiltration directly in the  
frenum area, because it may obscure the anatomy that 
must be visualized at the time of excision. In all cases it is 
helpful to have the surgical assistant elevate and evert the  
lip during this procedure. For the simple excision tech- 
nique a narrow elliptic incision around the  frenal area 
down to the periosteum is completed (Fig. 13-25). The 
fibrous frenum is then sharply dissected from the  under- 



Prc.prostl7etic Sllryonf 8 CHAPTER 13 277 

FIG. 13-25-cont'd E and F, Placement of suture through mucosal margins and periosteum, which 
closes mucosal margin and sutures mucosa to periosteum at depth of vestibule. C and H, Wound clo- 
sure. Removal of tissue in areas adjacent to attached mucosa sometimes prevents complete primary 
closure at most inferior aspect of wound margin. 

lying periosteum and soft tissue, and the margins of the 
wound are gently undermined and reapproximated. 
Placement of the first suture should be at the maximal 
depth of the vestibule and should include both edges of 
mucosa and underlying periosteum at the height of the 
vestibule beneath the anterior nasal spine (see Fig. 13-25). 
This will reduce hematoma formation and allow for adap- 
tation of the tissue to the maximal height of the 
vestibule. The remainder of the incision should then be 
closed with interrupted sutures. Occasionally, it is not 
possible to approximate the portion of the excision clos- 
est to the alveolar ridge crest; this will undergo secondary 
epithelialization without difficulty. 

In the Z-plasty technique an excision of the fibrous 
connective tissue is done, similar to that in the simple 
excision procedure just described. After excision of the 
fibrous tissue, two oblique incisions are made in a Z fash- 
ion, one at each end of the previous area of excision (Fig. 
13-26). The two pointed flaps are then gently under- 
mined and rotated to close the initial vertical incision 
horizontally. The two small oblique extensions also 
require closure. This technique may decrease the amount 
of vestibular ablation sometimes seen after linear excision 
of a frenum. 

A third technique for removal of the frenum involves 
a localized vestibuloplasty with secondary epithelializa- 
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FIG. 13-26 Z-plasty technique for elimination of labla1 frenum. A and B, Small elliptic excision of 
mucosa and underlying loose connective tissue. C to E, Flaps are undermined and rotated to desired 
position. F and G, Closure with interrupted sutures. 
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tion. This procedure is especially advantageous when the 
base of the frenal attachment is extremely wide, as in 
many mandibular anterior frenal attachments. Local 
anesthetic is infiltrated primarily in the supraperiosteal 
areas along the margins of the frenal attachments. An 
incision is made through mucosal tissue and underlying 
submucosal tissue, without perforating the periosteum. A 
supraperiosteal dissection is completed by undermining 
the mucosal and submucosal tissue with scissors or by 
digital pressure on a sponge placed against the perios- 
teum. After a clean periosteal layer is identified, the edge 
of the mucosal flap is sutured to the periosteum at the 
maximal depth of the vestibule and the exposed perios- 
teum is allowed to heal by secondary epithelialization 
(Fig. 13-27). A surgical splint or denture containing soft 
tissue liner is often useful in the initial healing period. 
This technique is also useful in localized broad-based 

muscle attachments, such as those frequently seen in the 
lateral maxillary areas. 

Lingual Frenectomy 

An abnormal lingual frenal attachment usually consists of 
mucosa, dense fibrous connective tissue, and, occasional- 
ly, superior fibers of the genioglossus muscle. This attach- 
ment binds the tip of the tongue to the posterior surface 
of the mandibular alveolar ridge. Even when no prosthe- 
sis is required, such attachments can affect speech. After 
loss of teeth, this frenal attachment interferes with den- 
ture stability, because each time the tongue is moved, the 
frenal attachment is tensed and the denture is dislodged. 

Bilateral lingual blocks and local infiltration in the 
anterior area provide adequate anesthesia for a lingual 
frenectomy. The tip of the tongue is best controlled with 

FIG. 13-27 Release of labial frenum with wide base. A and 6, Wide V type of incision 
made at most inferior portion of frenal attachments in area of alveolar ridge. C, Suprape- 
riosteal dissection completed, releasing mucosa and fibrous frenal attachments. D, Dia- 
gram of mucosal margins sutured to periosteum. 

Continued 
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** r 4" 

,, - ' < '  r E, Mucosal rnarglns sutured to perlosteum at depth of vest~bule. 

I C I S .  ! 2-2s Lingual frenum release. A, Frenal attachment connecting t ~ p  of tongue 

/ to lingual aspect of mandible. In edentulous patients, movement of tongue will dis- 

/ lodge denture. B and C, Retraction suture placed in tip of tongue. Horizontal inci- 
sion made at superior portion of frenal attachment to inferior surface of tongue. 

I Continued 

a traction suture. Surgical release of the  lingual frenum 
requires incising the attachment of the fibrous connec- 
tive tissue at the base of the tongue in a transverse fash- 
ion, follou7ed by closure in a linear direction, which coni- 
pletely releases the anterior portion of the tongue (Fig. 
13-28). A hemostat can be placed across the frenal attach- 
ment at  the base of the  tongue for approximately 3 min- 
utes, which provides vasoconstriction and a nearly I~lood- 
less field during the  surgical procedure. After removal of 

the hemostat, an  incision is created through the  area pre- 
viously closed within the hemostat. Careful attention 
must be given to blood vessels at the  inferior aspect of the  
tongue and floor of the mouth region and to  the  sub- 
mandibular duct openings, which must be protected dur- 
ing the incision and suturing. The tongue is retracted 
superiorly, and the margins of the wound are carefully 
undermined and closed parallel to the  midline of the 
tonguc. 



T . T  " - ?I: 
0 1 '  < '  D, Improved hemostasis can be accomplished by placlng hemostat across area 

to be lnclsed, before severlng frenal attachment E, Lateral borders of wound margln are undermined 
F and C, Soft tlssue closure 

Occasionally, a l i n g ~ ~ a l  frenum release must also Ile 
accompanied by a small soft tissue-releasing proccdurc 
performed between the opening of the sul~mandibular 
d i ~ c t  and the lingual aspect of the mandible. I f  access is 
available, this can be done in a fashion similar to the 
release alIovc the subrnandil~ular ducts. Ho~z.e\.cr, i f  only 
a short tissue band exists in this area, a localized suprape- 
riosteal dissection removing the fibrous attachment from 
the lingual aspect of the alveolar ridge is si~fficient. 

The decision may be made to insert dentures at the timc 
of tooth removal and bony recontouring. Hart~zlell" cites 
several advantages of an  immediate denture technique. 
The insertion of a denture after extraction offers immedi- 

ate psychologic and esthetic benefits to patients, whereas 
alternatively  the!^ may be edentulous for some time. The 
immediate insertion of a denture after surgery also func- 
tions to splint the surgical site, which results in the reduc- 
tion of postoperative bleeding and edema and improved 
tissue adaptation to the alveolar ridge. Another advan- 
tage i5 that the vertical dimension can be most easily 
reproduced with an  immediate denture technique. Disad- 
vantages include the need for frequent alteration of the  
denture postoperatively and the construction of a new 
denture after initial healing has taken place. 

Surgical treatment for immediate dc-~iture insertion 
can be accomplished in stages, with extraction of the pos- 
terior dentition in the ~naxilla and the mandible done 
before anterior extraction. This allows for initial healing 
of the posterior areas and facilitates the denture con- 
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struction. After the initial healing period of the posterior 
segments, new records are taken and models are mount- 
ed on a semiadjustable articulator. After replacement of 
the model teeth with prosthetic teeth, the cast of the 
alveolar ridge area is then carefully recontoured (Fig. 
13-29). 

Immediate denture surgery generally involves the 
most conservative technique possible in removal of the 
remaining teeth. An intraseptal alveoloplasty, preserving 
as much vertical height and cortical bone as possible, is 
generally indicated. (Fig. 13-30). After the bony recon- 
touring and elimination of gross irregularities is com- 
pleted, the tissue is approximated with digital pressure, 
and the clear acrylic surgical guide constructed on the 
presurgical casts is inserted. Any areas of tissue blanching 
or gross irregularities are then reduced until the clear sur- 
gical guide is adapted to the alveolar ridge in all areas. 
Incisions are closed with continuous or interrupted 
sutures. The immediate denture with a soft liner is insert- 
ed. Care should be taken not to extrude any reline mate- 
rial into the fresh wound. The occlusal relationships are 
checked and adjusted as necessary. The patient is 
instructed to wear the denture continuously for 24 hours 
and to return the next day for a postoperative check. 
Bupivacaine or another similar long-acting local anes- 
thetic injected at the conclusion of the surgical proce- 
dure greatly improves comfort in the first 24-hour post- 
operative period. At that time the denture is gently 
removed, and the underlying mucosa and alveolar ridge 
areas are inspected for any areas of excessive pressure. 
The denture is cleaned and reinserted, and the patient is 
instructed to wear the denture for 5 to 7 days and to 
remove it only for oral saline rinses. Sutures are general- 
ly taken out 7 days postoperatively. 

OVERDENTURE SURGERY - - 

Alveolar bone is maintained primarily in response to  
stresses transferred to the bone through the teeth and 
periodontal ligament during mastication. By maintain- 
ing teeth wherever possible, resorption of bone under a 
pro5thetic appliance may be minimized. An overdenture 
technique attempts to maintain teeth in the alveolus by 
transferring force directly to the bone and improving 
masticatory function with prosthetic restoration. The 
presence of teeth may also improve proprioception dur- 
ing function, and special retentive attachments can be 
incorporated into the retained teeth to improve denture 
retention and stability. Overdentures should be consid- 
ered wherever several teeth exist with adequate bone 
support and when good periodontal health can be main- 
tained and the teeth can be properly restored. Bilateral 
canines are generally best suited for this type of treat- 
ment. Recause this technique also requires endodontic 
and prosthetic treatment of retained teeth, financial 
conriderations must also be taken into account. 

A complete discussion of periodontal considerations is 
not within the scope of this chapter; however, it is 
extremely important to evaluate any potentially retained 
teeth before preparing the patient for an overdenture. 
Adequate clinical and radiographic evaluation of these 

teeth should be completed, including a clinical examina- 
tion, evaluation of pocket depth around the teeth, and 
evaluation of the attached gingiva. 

MANDIBULAR AUGMENTATION - ---" .- --""- - "-. 
Augmentation grafting adds strength to an extremely 
deficient mandible and improves the height and contour 
of the available bone for implant placement on 
denture-bearing areas. Sources of graft material include 
autogenous or allogeneic bone and alloplastic materials. 
Historically, autogenous bone has been the most biologi- 
cally acceptable material used in mandibular augmenta- 
tion. Disadvantages of the use of autogenous bone 
include the need for donor-site surgery and extensive 
resorption after grafting. The use of allogeneic bone elim- 
inates the need for a second surgical site and has been 
shown to be somewhat useful in augmenting small areas 
of concavity in the posterior mandible.14 However, when 
used for large augmentations, this material often results 
in dehiscence of the graft and resorption similar to that 
of autogenous bone. During the 1980s and early 1990s, 
HA alloplastic materials became popular for use in bony 
augmentation of the maxilla and mandible. The material 
is readily available, eliminates the need for donor-site sur- 
gery, and has been shown to improve long-term mainte- 
nance of height and contour. Several problems, including 
tissue dehiscence, migration of the HA, and neurosenso- 
ry disturbance, have resulted in less frequent use of this 
material. 

The increased popularity of implants has renewed 
enthusiasm for use of autogenous bone grafts in areas 
augmented for placement of implants. 

Superior Border Augmentation 

Superior border augmentation with a bone graft is occa- 
sionally indicated when severe resorption of the 
mandible results in inadequate height and contour and 
potential risk of fracture or when the treatment plan calls 
for placement of implants in areas of insufficient bone 
height or width. Neurosensory disturbances from inferior 
alveolar nerve dehiscence at the location of the mental 
foramen at the superior aspect of the mandible also can 
be corrected with this technique (Fig. 13-31). 

The use of autogenous corticocancellous blocks of 
iliac crest bone was described by Thoma and Holland 
in 195115 for superior border augmentation. However, 
as much as 70% resorption of iliac crest bone can occur 
with this technique.lVhis large amount of resorption 
may be the result of movement of the bone graft seg- 
ments that were initially wired to the mandible allow- 
ing slight movement combined with the external rather 
than internal loads placed on the graft after healing. 
Currently these blocks of bone are frequently secured 
to the mandible with small rigid fixation screws, mini- 
mizing graft mobility. Tissue-guided regeneration with 
the use of a membrane is often combined with the 
bony augmentation. In some cases implants can be 
placed at the same time the bone graft augmentation is 
completed. 
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. -i Construction of clear acrylic surglcal gutde for rmmed~ate denture surgery. 
A, Presurgrcal cast. B, Cast after removal of teeth, before mock recontouring. C, Recon- 
toured maxillary cast and surgical guide. 
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srlG. 13-30 A, Appearance of maxillary alveolar ridge after removal of teeth. B, lntraseptal 
removal of bone with rongeur. C, Clear acrylic surgical guide in place. Any areas that interfere 
with seating of template or cause blanching of tissue from excess bone or underlying soft tis- 
sue should be removed (arrow). 
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? % *  * ,  Superlor border graftlng of atroph~c rnandlble Dla- 
grammatlc representatlon of cort~cocancellous ll~ac crest blocks con- 
toured to adapt to conf~guratlon of mand~ble, then f~xated w~ th  
rn~n~plates and screws 

Inferior Border Augmentation 

Sanders and Cox': reported the first clinical use of an 
inferior t~order  technique for augmentation of the  
atrophic rnandillle. This technique is rarely, i f  ever, used. 
On occasion thc augmentation of mandibular bulk with 
inferior grafting is accomplished using iliac crest bone 
grafts, secured with rigid fixation (Fig. 13-32). In rare 
cases this technique is also combined with immediate 
placement of implants. Indications for use of this tech- 
nique, in addition to atrophy of the alveolar ridge area, 
included the prel-ention and management of fractures of 
the atrophic mandible. However, this technique does not 
address abnormalities of the denture-bearing areas, such 
as the i~icreased interarch distance, superior border irreg- 
ularities, or exposed position of the mental nerve, which 
result from mandi1,ular atrophy. 

Hydroxyapatite Augmentation of the Mandible 

Thc prol,lcms associated with bone grafting, including 
resorption, donor-site morbidity, and the need for hos- 
pitalization, I1al.e in part been responsible for the search 
for an alloplastic material that would function as an 
adequate graft material for the atrophic mandible. H A  is 
a dense biocompatible material that can be produced 
s!lnthetically or obtained from biologic sources such as 
coral. .At this time the granular, or particle, form is most 
comrnonl>. L I S C ~  for augmenting alveolar ridge contour 
defects. \$'hen placed in a subperiosteal environment 
adjacent to bone, HA bonds physically and chemically 
to the bone. :!lthough some bony growth may occur 
adjacent to the particles at the area of the interface, the 

remainder of the particles not directly adjacent to the 
bone are primarily surrounded by fibrous tissue. Nisto- 
logically each particle appears to be surrounded in a 
fibrous tissue capsule, with some infiltration of vascular 
tissue throughout the graft material. This fibrous encap- 
sulation of the HA particles appears to occur without 
the production of any significant i n f l a m m a t i ~ n . ' ~  

HA augmentation of the mandible can be performed 
on an  outpatient basis, using local anesthetic combined 
with conscious sedation techniques. A subperiosteal tun- 
nel technique is used, which exposes the entire aspect of 
the mandible in the area to  be augmented but carefully 
avoids the neurovascular bundles. After the tunnel is cre- 
ated, a preloaded beveled syringe containing HA is insert- 
ed into the most posterior aspect of the tunnel; then the 
HA is injected until the desired contour of the mandible 
is obtained (Fig. 13-33). Similarly insertion of the HA 
from each lateral incision area augments the anterior area 
of the mandible. Some surgeons prefer splints to mini- 
mize H A  displacement and to improve vestibular form 
during the postoperative period. The splint, constructed 
on  a cast that has been waxed to  the desired contour of 
the mandible after augmentation, is secured in place with 
circummandibular sutures for 7 to 10 days. Vestibuloplas- 
ty and skin grafting can be performed 8 to 12 weeks after 
augmentation. During this time the HA granules consoli- 
date and become firmly fixed by connective tissue. 

The advantages of H A  augmentation are that donor-site 
surgery is eliminated and that most patients can undergo 
this type of procedure in an  outpatient setting. Because 
HA is nonresorbable, n o  postoperative loss of the graft 
augmenting the mandible occurs; vascular tissue ingrowth 
around the HA provides an  adequate vascular bed for 
future soft tissue grafts, if necessary. The disadvantages of 
HA are the difficulty sometimes encountered in contain- 
ing the material within the subperiosteal tunnel and in 
achieving the adequate contour that is often desirable. 
Some nerve dysesthesias have also been associated with 
HA augmentation. 

Guided Bone Regeneration (Osteopromotion) 

In guided bone regeneration, a membrane (nonre- 
sorbable or resorbable) is used to cover an  area where 
bone graft healing or bone regeneration is desired. The 
concept of guided regeneration, or osteopromotion, is 
based on the  ability to exclude undesirable cell types, 
such as epithelial cells or fibroblasts, from the area where 
bone healing is taking place. 

In 1982, Nymanl" described a technique to improve 
periodontal ligament regeneration using a membrane 
barrier to exclude undesirable cells from the area where 
periodontal ligament healing or  regeneration was 
required. Dahlin et aIz0 showed that bone growth around 
implants could be facilitated using a similar technique. 
By placing a membrane covering over a bone graft, 
faster-growing fibroblasts and epithelial cells can be 
walled off, allowing bone to grow in a relatively protect- 
ed environment. 

Many types of materials have been used as membrane 
coverings. Currently, expanded polytetrafluoroethvlene 
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ll~ac crest part~culate graft used for augrnent~~tiori of i I r e  rior i ~ o r t i ~ r  oi nl,lrici~l)le 

A, Preoperative Panorex of atrophlc edentulous mandlble B, Panorex after Inferlor border graft- 
Ing w ~ t h  a cadaver~c mandibular strut packed wlth lilac crest part~culate bone harvested from 
the patlent C, SIX-month postoperative Panorex showlng consolldatlon and maturation of the 
graft wlth Increased dlmens~ons (Courtesy of  Dr Peter Q~~rnn  ) 
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FIG. 13-33 Diagrammatic representation of hydroxyapatite 
(HA) augmentation procedure. A, Vertical incisions placed 
anterior to mental nerve area. Subperiosteal tunnels are 
then developed in posterior and anterior areas. Retraction 
sutures are used to elevate margins of incision. 6, Injection 
of HA into subperiosteal tunnels. C, Soft tissue closure. 
D, Preoperative clinical photograph. 

Continued 

(ePFTE) membrane is the most popular.* This membrane 
is not resorbable and must be removed after adequate 
bone healing occurs. Resorbable membranes such as 
homologous grafts and genetically engineered materials 
such as collagen, eliminate the need for a second surgi- 
cal procedure for removal. These materials and the con- 
cept of guided tissue regeneration are discussed fully in 
Chapter 14. 

MAXILLARY AUGMENTATION --  - 
Severe resorption of the maxillary alveolar ridge is 
not as common as mandibular resorption. When 
moderate-to-severe maxillary resorption does occur, the 
larger denture-bearing area of the maxilla may allow 
prosthetic rehabilitation without bony augmentation. In 
certain cases a severe increase in interarch space, loss of 
palatal vault, interference from the zygomatic buttress 

'W.L. Gore and Associates, Flagstaff, Ariz. 

area, and absence of posterior tuberosity notching may 
prevent construction of proper dentures, and augmenta- 
tion must be considered. 

Onlay Bone Crafting 

Bone grafting of the edentulous atrophic maxilla with an 
autogenous rib was first described by Terry, Albright, and 
Baker.21 Maxillary onlay bone grafting is indicated prima- 
rily when severe resorption of the maxillary alveolus is 
seen that results in the absence of a clinical alveolar ridge 
and loss of adequate palatal vault form.22 

Maxillary onlay grafting currently is usually accom- 
plished using corticocancellous blocks of iliac crest bone. 
The blocks can be secured to the maxilla with small 
screws, eliminating mobility and decreasing resorption 
(Fig. 13-34). Cancellous bone is then packed around the 
grafts to improve contour. Implants can be placed at the 
time of grafting in some cases, but placement is often 
delayed to allow initial healing of the grafted bone. 



FIL. 3 -  E, Preoprr~lt~ve r~icl~oi j~apt i  F, I'ostopercrt~vr clln~cal photograph (Spl~t-th~ckness 
sk~n-graft~ng procedure has been done after HA augrnentatlon to Improve vestibular depth.) 
C, Postoperative radiograph demonstrating Improvement In helght of alveolar rldge area 
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FIG. 13-34 Iliac crest onlay bone reconstruction of maxilla. A, Diagram of atrophic maxilla. B, Clini- 
cal photograph. C, Three segments of bone are secured in place. Small defects are filled with cancel- 
lous bone. D, Clinical photograph. 

lnterpositional Bone Grafts 

Maxillary interpositional bone grafting maintains the 
blood supply to the repositioned portion of the maxilla 
and generally results in more predictability with less 
extensive resorption postoperatively. Interpositional bone 
grafting in the maxilla is indicated in the bone-deficient 
maxilla, where the  palatal vault is found to be adequately 
formed but ridge height is insufficient (particularly in the 
zygomatic buttress and posterior tuberosity areas and 
when excessive interarch space exists).23 Anteroposterior 
and transverse discrepancies between the maxilla and 
mandible can also be corrected by interpositional 
bone-grafting techniques (Fig. 13-35). 

Interpositional grafting techniques provide stable and 
predictable results by changing the  maxillary position in 
the vertical, anteroposterior, and transverse directions 

and may eliminate the need for secondary soft tissue pro- 
cedures. Disadvantages of this type of procedure include 
the need to  harvest bone from an iliac crest donor site 
and possible secondary soft tissue surgery. 

Maxillary Hydroxyapatite Augmentation 

HA is readily available, eliminates the  need for donor-site 
surgery, and is easily placed in an outpatient retting. HA 
can be used to contour and eliminate minor ridge irregu- 
laritier and undercut areas in the maxilla. 

HA is placed into the maxilla in a technique similar to 
that described for mandibular augn~entation.  In the maxil- 
la a single midline incision is usually sufficient for adequate 
access to both sides of the maxillary ridge (Fig. 13-36). 
When access through a single incision is inadequate, bilat- 
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FIG. 13-36 HA augmentation of maxilla. A, Midline incision and 
subperiosteal tunnels used to expose areas of maxilla to be aug- 
mented. B, Injection of HA material into subperiosteal tunnels. C, Soft 
tissue closure. 

Continued 

FIG. 13-35 Interpositional(LeFortI)augmentationof maxilla. A, Dia- 
grammatic representation of atrophic maxillaty alveolar ridge. 

era1 vertical maxillary incisions in the canine and premolar 
areas can be used to improve visibility and access. Subpe- 
riosteal tunnels are created over the crest of the alveolar 
ridge, and preloaded syringes are inserted into the most 
posterior aspect of these tunnels. The HA particles are 
injected and molded to the desired height and contour, and 
the incisions are closed with a horizontal mattress suture. 

The amount of augmentation possible in the maxilla is 
sometimes limited by the ability to develop sufficient 

B, Augmentation is completed by down-fracturing maxilla and plac- space for HA particles in the subperiosteal tunnels. LOSS of 
ing interpositional graft using autogenous iliac crest. C, The maxilla containment or displacement of the HA particles can 
is stabilized using rigid fixation plates. result in inadequate ridge form. 
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w- C 

~ j r ,  - 3  7 ~ - r n , 3 8  D, Pr~operatlve cl~n~cal photograph sliow~ng atroph~c rnax~llary 

r~dge w ~ t h  decreased alveolar rtdge he~ght and areas of contour lrregularlt~es E, One- 
year postoperative result dernonstrat~ng Increased alveolar r~dge he~ght and ~rnproved 

contour 

Sinus Lift 

Rehabilitation of the maxilla using implants is frequent- 
ly problematic because of the extension of the maxillary 
sinus into the alveolar ridge area. In many cases the actu- 
al size and configuration of the maxilla are satisfactory in 
terms of height and width of the  alveolar ridge area. 
However, extension of the  rnaxillar!7 sinuses into the 
alveolar ridge may prevent placement of implants in the 
posterior maxillary area because of insufficient bony sup- 
port. A sinus lift procedure is a bony augmentation pro- 
cedure that places graft material inside the sinus and aug- 
ments the  bony support in the alveolar ridge area. In thic 
technique an opening is made in the lateral aspect of the 
maxillary wall, and the sinus lining is carefully elevated 
from the bony floor of the sinus (Fig. 13-37). Allogeneic 
bone, autogenous bone, or a combination of these mate- 
rials can be used as a graft source in these areas. The cur- 
rent method of choice usually incorporates some autoge- 

nous bone material in the  sinus graft. The graft is allowed 
to heal for 3 to 6 months, after which the first stage 
of implant placement can begin in the usual fashion 
described in Chapter 14. This procedure can be per- 
formed as outpatient surgery and does not affect postop- 
erative denture wearing. 

S 9 c T  "tSStJE SURGERY FOR RIDGE 
"_T""_islOv 0" 'HE MAN1365LE 

A s  alveolar ridge resorption takes place, the  attachment 
of mucosa and muscles near the denture-bearing area 
exerts a greater influence on  the retention and stability of 
dentures. In addition, the amount and quality of fixed 
tiscue over the denture-bearing area may be decreased. 
Soft tiswe surgery performed to improve denture stabili- 
ty may be carried out alone or may be done after bony 
augmentation. In either case the  primary goals of soft tis- 
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FIG. 3 3 - 3 1  Sinus lift procedure. A, Cross-sectional d~agram of maxilla demonstrating bone grafting 
to the sinus floor. On the left side of the diagram, the sinus extending into the alveolar ridge area, 
which results in sufficient bone for implant placement. On the right side the lateral wall of the maxil- 
la hhs been fractured inward, bone grafted in the inferior portion of the sinus, and an implant placed 
into the sinus floor graft. B to D, Clinical photographs showing sinus opening, placement of implants, 
and bone graft to fill inferior portion of sinus. 

sue preprosthetic surgery are to provide an enlarged area 
of fixed tissue in the primary denture-bearing or implant 
area and to improve extension in the area of the denture 
flanges by removing the dislodging effects of muscle 
attachments in the denture-bearing or vestibular areas. 

Transpositional Flap Vestibuloplasty (Lip Switch) 

A lingually based flap vestibuloplasty was first described 
by K a ~ a n j i a n . ~ ~  In this procedure a mucosal flap pedicled 
from the alveolar ridge is elevated from the underlying 
tissue and sutured to the depth of the vestibule (Fig. 
13-38). The inner portion of the lip is allowed to heal by 
secondary epithelialization. This procedure has been 
modified, and the use of a technique transposing a lin- 

gually based mucosal flap and a labially based periosteal 
flap (transpositional flap) has become popular." 

When adequate mandibular height exists, this proce- 
dure increases the anterior vestibular area, which improves 
denture retention and stability. The primary indications 
for the procedure include adequate anterior mandibular 
height (at least 15 mm), inadequate facial vestibular depth 
from mucosal and muscular attachments in the anterior 
mandible, and the presence of an adequate vestibular 
depth on the lingual aspect of the mandible. 

These techniques provide adequate results in many 
cases and generally do not require hospitalization, 
donor-site surgery, or prolonged periods without a denture. 

Disadvantages include unpredictability of the amount 
of relapse of the vestibular depth, scarring in the depth of 



Preprosthetic Surgery CHAPTER 13 293 

FIG. 13-38 Transpositional flap vestibuloplasty (i.e., lip switch). A, Incision is made in labial mucosa, 
and thin mucosal flap is  dissected from underlying tissue. Supraperiosteal dissection is also performed 
on anterior aspect of the mandible. B, Flap of labial mucosa is sutured to depth of vestibule. Exposed 
labial tissue heals by secondary intention. C, Modification of technique by incising periosteum at crest 
of alveolar ridge and suturing free periosteal edge to denuded area of labial mucosa. D, Mucosal flap 
is  then sutured over denuded bone to periosteal junction at depth of vestibule. 

Continued 

the vestibule, and problems with adaptation of the cle on the denture. Macintosh and ObwegeserZ9 later 
peripheral flange area of the denture to the depth of the described the effective use of a labial extension proce- 
v e s t i b ~ l e . ~ ~ f * ~  dure combined with Trauner's procedure to provide max- 

imal vestibular extension to both the buccal and lingual 

Vestibule and Floor-of-Mouth Extension Procedures 

In addition to the attachment of labial muscles and soft 
tissues to the denture-bearing area, the mylohyoid and 
genioglossus muscles in the floor of the mouth present 
similar problems on the lingual aspect of the mandible. 
T r a ~ n e r ~ ~  described detaching the mylohyoid muscles 
from the mylohyoid ridge area and repositioning them 
inferiorly, effectively deepening the floor of the mouth 
area and relieving the influence of the mylohyoid mus- 

aspects of the mandible. The technique for extension of 
the labial vestibule is a modification of a labially pedi- 
cled supraperiosteal flap described by Clark.30 After the 
two vestibular extension techniques, a skin graft can 
be used to cover the area of denuded periosteum 
(Fig. 13-39). The combination procedure effectively elim- 
inates the dislodging forces of the mucosa and muscle 
attachments and provides a broad base of fixed kera- 
tinized tissue on the primary denture-bearing area 
(Fig. 13-40). Split-thickness skin grafting with the buccal 
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:I&. -<>- , -Q  ~ , -3peratlve photograph. F, SIX-month poctoperatlve result. 

vestibuloplasty and floor-of-mouth procedure is indicat- 
ed when adequate alveolar ridge for a denture-bearing 
area is lost but at least 15 mm of mandibular bone height 
remains. The remaining bone must have adequate con- 
tour so that the form of the alveolar ridge exposed after 
the procedure is adequate for denture construction. 
Endosteal implants are generally a much more suitable 
treatment and therefore vestibuloplasty with skin graft- 
ing is not commonly performed. If gross bony irregular- 
ities exist, such as large concavities in the superior aspect 
of the posterior mandible, they should be corrected 
through grafting or minor alveoloplasty procedures 
before the soft tissue procedure. 

The technique has the advantage of early covering of 
the exposed periosteal bed, which improves patient com- 
fort and allows earlier denture construction. In addition, 
the long-term results of vestibular extension are pre- 
dictable. The need for hospitalization and donor-site sur- 
gery combined with the moderate swelling and discom- 

fort experienced by the patient postoperatively are the 
primary disadvantages. Patients rarely complain about 
the appearance or function of skin in the oral cavity. If 
the skin graft is too thick at the time of harvesting, hair 
follicles may not totally degenerate, and hair growth may 
occasionally be seen in isolated areas of the graft. 

Tissue other than skin has been used effectively for 
grafting over the alveolar ridge. Palatal tissue offers 
the potential advantages of providing a firm, resilient 
tissue, with minimal contraction of the grafted area."' 
Although palatal tiss~ie is relatively easy to obtain at 
the time of surgery, the limited amount of tissue 
and the discomfort associated with donor-site harvest- 
ing are the primary drawbacks. In areas where only a 
small localized graft is required, palatal tissue is usually 
adequate. 

Full-thickness buccal mucosa harvested from the 
inner aspect of the cheek provides advantages similar 
to those of palatal tissue. However, the need for specialized 
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FIG. 13-39 Labial vestibuloplasty, floor-of-mouth lowering procedure, and skin grafting (i.e., 
Obwegeser's technique). A, Preoperative muscle and soft tissue attachments near crest of remaining 
mandible. B, A crestal incision is made. Buccal and lingual flaps are created by a supraperiosteal dis- 
section. C, Flaps are sutured near inferior border of mandible, with sutures passed under inferior bor- 
der of mandible, tethering labial and lingual tissues near inferior border of mandible. D, Skin graft held 
in place with splint. E, Postoperative view of newly created vestibular depth and floor-of-mouth area. 
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FIG. 13-40 Vestibuloplasty, floor-of-mouth lowering, and sk~n graft~ng. A, Preoperative 
photograph. B, One-month postoperative result. C, Patient's old denture inserted, show- 
ing extent of previous flange area available before vestibuloplasty. Large improvement is 
demonstrated in vestibular depth and keratinized, firmly fixed tissue over alveolar ridge 
denture-bearing area. 
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mucotomes to harvest buccal mucosa and extensive buccal 
mucosa scarring after harvesting of a full-thickness graft 
are disadvantages. This mucosa does not become kera- 
tinized, is generally mobile, and often results in an inade- 
quate denture-bearing surface. 

SOFT TISSUE SURGERY FOR MAXILLARY 
RIDGE EXTENSION 
Maxillary alveolar bone resorption frequently results in 
mucosal and muscle attachments that interfere with 
denture construction, stability, and retention. Because 
of the large denture-bearing area of the maxilla, ade- 
quate denture construction and stability can often be 
achieved after extensive bone loss. However, excess soft 
tissue may accompany bony resorption, or soft tissue 
may require modification as an adjunct to previous 
augmentation surgery. Several techniques provide addi- 
tional fixed mucosa and vectibular depth in the maxil- 
lary denture-bearing area. 

Submucosal Vestibuloplasty 

The submucosal vestibuloplasty as described by Ob- 
wegesef12 may be the procedure of choice for correction 
of soft tissue attachment on or near the crest of the alve- 
olar ridge of the maxilla. This technique is particularly 
useful when maxillary alveolar ridge resorption has 
occurred but the residual bony maxilla is adequate for 
proper denture support. In this technique, underlying 
submucosal tissue is either excised or repositioned to 
allow direct apposition of the labiovestibular mucosa to 
the periosteum of the remaining maxilla. 

To provide adequate vestibular depth without produc- 
ing an abnormal appearance of the upper lip, adequate 

mucosal length must be available in this area. A simple 
test to determine whether adequate labiovestibular 
mucosa is present is performed by placing a dental mouth 
mirror under the upper lip and elevating the superior 
aspect of the vestibule to the desired postoperative depth 
(Fig. 13-41). If no inversion or shortening of the lip 
occurs, then adequate mucosa is present to perform a 
proper submucosal vestibuloplasty. 

The submucosal vestibuloplasty can generally be per- 
formed with local anesthetic and intravenous (IV) seda- 
tion in an outpatient setting. A midline incision is made 
in the anterior maxilla, and the mucosa is undermined 
and separated from the underlying submucosal tissue (see 
Fig. 13-41). A supraperiosteal tunnel is then developed by 
dissecting the muscular and submucosal attachments 
from the periosteum. The intermediate layer of tissue cre- 
ated by the two tunneling dissections is incised at its 
attachment area near the crest of the alveolar ridge. This 
submucosal and muscular tissue can be repositioned 
superiorly or excised. After closure of the midline inci- 
sion, a preexisting denture or prefabricated splint is mod- 
ified to extend into the vestibular areas and is secured 
with palatal screws for 7 to 10 days to hold the mucosa 
over the ridge in close apposition to the periosteum. 
When healing takes place, usually within 3 weeks, the 
mucosa is closely adapted to the anterior and lateral walls 
of the maxilla at the required depth of the vestibule. 

The maxillary submucosal vestibuloplasty can also be 
combined with HA augmentation of the alveolar ridge 
area. A subperiosteal tunnel can be created using a tech- 
nique similar to standard maxillary HA augmentation 
procedures."" By incising the periosteum high on the lat- 
eral aspect of the mandible, the periosteal envelope can 
be enlarged to allow greater HA augmentation in this area 
(Fig. 13-42). 

FIG. 13-b'  Subrnucosal vestibuloplasty. A, Mouth mirror placed In maxillary vestibule under 
upper lip and elevated against anterior wall of maxilla to desired postoperative vestibular depth. 
If no abnormal lip shortening occurs, then adequate rnucosa exists to perform subrnucosal 
vestibuloplasty. 

Continued 
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FIG. 13-41-cont'd 6, Anterior vertical incision is used to create submucosal and then supra- 
periosteal tunnel along lateral aspects of maxilla. C, Cross-sectional view showing submucosal tissue 
layer. D, Excision of submucosal soft tissue layer. E, Splint in place holding mucosa against periosteum 
at depth of vestibule until healing occurs. 

Continued 

These techniques provide a predictable increase in 
vestibular depth and attachment of mucosa over the 
denture-bearing area. A properly relined denture can 
often be worn immediately after the surgery or after 
removal of the splint, and impressions for final denture 
relining or construction can be completed 2 to  3 weeks 
after surgery. 

Maxillary Vestibuloplasty with Tissue Crafting 

When insufficient labiovestibular mucosa exists and lip 
shortening would result from a submucosal vestibuloplas- 
ty technique, other vestibular extension techniques must 
be used. In such cases a modification of Clark's vestibulo- 
plasty technique using mucosa pedicled from the upper 
lip and sutured at the depth of the maxillary vestibule 
after a supraperiosteal dissection can be used." The 
denuded periosteum over the alveolar ridge heals by sec- 
ondary epithelialization. Moderate discomfort can occur 
in the postoperative period, and a longer healing time is 
required (6 to 8 weeks) before denture construction. Main- 

tenance of the maxillary vestibular depth is unpredictable. 
The use of a labially pedicled mucosal flap combined with 
tissue grafting over the exposed periosteum of the maxil- 
la provides the added benefits of more rapid healing over 
the area of previously exposed periosteum and more pre- 
dictable long-term maintenance of vestibular depth. 

CORRECTION OF ABNORMAL RIDGE 
RELATIONSHIPS 

-* 

Approximately 5% of the population has a severe skeletal 
discrepancy between their upper and lower jaws that 
results in a severe malocclusion. When the teeth are lost, 
an abnormal ridge relationship results that complicates 
construction of prosthetic appliances. When a preexist- 
ing class 111 ridge relationship exists, loss of teeth and the 
pattern of bony resorption increase the severity of the 
class I11 skeletal problem. In patients with partially miss- 
ing dentition, the absence of opposing occlusal forces 
may allow the supraeruption of teeth, which may com- 
plicate subsequent prosthetic restoration. 
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FIG. 13-41-cont'd F, Preoperative photograph. C, Postoperative result. 

The assessment of ridge relationships is an important, 
often overlooked aspect of the evaluation of patients for 
prosthetic treatment. In partially edentulous patients the 
evaluation should include an  examination of the direc- 
tion of the occlusal plane and a determination of interar- 
ch distances that may be affected by supraerupted teeth 
or segments. In totally edentulous patients, the interarch 
space and the  anteroposterior and transverse relation- 
ships of the maxilla and mandible must be evaluated with 
the patient's jaw at the  proper occlusal vertical dimen- 
sion. This determination in the diagnostic phase may 
require the  construction of bite rims with proper lip sup- 
port. Lateral cephalometric radiographs are also necessary 
in this evaluation to confirm the clinical impression. 

Segmental Alveolar Surgery in the Partially 
Edentulous Patient 

Supraeruption of teeth and bony segments into an oppos- 
ing edentulous area may decrease interarch space and pre- FIG. f 3-42 Diagram demonstrating cross-sectional view of maxilla 
clude the  construction of a n  adequate fixed or removable with simultaneous subrnucosal vestibuloplasty and HA augmentation. 



300 PART 111 m Preprosthetic and Implant Surgery 

prosthetic appliance in this area. The loss of teeth in one 
arch may increase the difficulty of obtaining a functional 
and esthetic prosthetic appliance with prosthetic teeth 
located properly over the underlying ridge. Several alterna- 
tives exist to restore the dentition in these patients, includ- 
ing extraction of teeth in the malpositioned segment or 
repositioning of these teeth with segmental surgery. 

Preoperative considerations should include facial 
esthetic quality, an intraoral occlusal examination, 
panoramic and cephalometric radiographs, and models 

properly mounted on an articulator. If segmental surgery 
is to be considered, the models can be cut and teeth 
repositioned in their desired location. The dentist 
responsible for final prosthetic restoration of the patient 
must make the final determination of the placement of 
the segments on the articulated models. Presurgical 
orthodontic preparation may be necessary to align teeth 
properly and allow proper segmental positioning. After 
model surgery, a splint is fabricated to locate placement 
of segments precisely at the time of surgery and to pro- 

FIG. 13-43 Segmental osteotomies. A and 6, Posterior maxillary osteotomy for superior and anteri- 
or repositioning of posterior segment of maxilla. This improves interarch space for construction of 
removable partial mandibular denture. C and D, Example of mandibular segmental osteotomy to repo- 
sition molar tooth to function as distal abutment for fixed prosthetic appliance or for improved sup- 
port as partial denture abutment. 
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vide stability during the postoperative healing period. 
When possible the splint should be stabilized by con- 
tacting other teeth rather than resting on soft tissue. 
Palatal and lingual flanges on  the splint should be avoid- 
ed, because pressure from the splint may interfere with 
blood supply important for the viability of the bone and 
teeth that were repositioned with segmental surgery. In 
some cases construction of the splint must include con- 
tact on  the alveolar ridge tissue of the opposing arch to 
maintain the interridge distance. The patient's deformity 
and the surgeon's preference and experience dictate the 
specific surgical procedure performed. Segmental proce- 
dures for correction of abnormalities in the maxilla and 
the mandible are described in Chapter 25 and in other 
textbooks (Fig. 13-43).<' il final fixed and removable 
prosthetic rehabilitation follows the surgical procedure 
and an adequate postoperative healing period. 

Correction of Skeletal Abnormalities 
in the Totally Edentulous Patient 

After the appropriate clinical and radiographic evalua- 
tion, casts should be mounted on  an  articulator for 
determination of the ideal ridge relationship. The den- 
tist responsible for prosthetic construction should be 
responsible for determining the final desired position of 
the maxilla and mandible after surgery. In the case of 
the totally edentulous patient in whom the maxilla, 
mandible, or both are to  be repositioned, the esthetic 
facial result must also be considered with the function- 
al result of ridge repositioning. Casts with simulated 
surgical changes, cephalometric prediction tracings, and 
experienced clinical judgment are required to determine 

the desired postoperative jaw position (see Chapter 25). 
After an appropriate decision has been made about 
desired postoperative skeletal position, splints are made 
to allow positioning of the jaws into their proper rela- 
tionship at the time of surgery (Fig. 13-44). These 
splints must provide adequate stability over the edentu- 
lous ridge area and interdigitate with each other to  
maintain a proper ridge relationship (Fig. 13-45). Rigid 
fixation techniques as discussed in Chapter 25 may be 
useful in stabilizing bone segments at  the time of sur- 
gery and in eliminating a proionged period of jaw 
immobilization. Surgical procedures for repositioning of 
the maxilla or mandible are described in Chapter 25. 

Denture construction can begin within 3 months after 
surgical repositioning of the maxilla and mandible. The 
combination of orthognathic surgery and prosthetic 

FfC. 13-44 Surgical splints used to properly position and to stabi- 
lize edentulous arches for orthognathic surgery. 

FIG. 13-45 A and B, Preop~rative full-face and profile photographs. 

Continued 
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r"J 3 3-41 cqr'''c8 C and D, Preoperative photographs dernonstrat~ng poor construction of max- 
lllary partlal denture and rnandlbular full denture In thls case skeletal discrepancy was too large to pro- 
duce adequate occlus~on wlth teeth placed properly over denture-bearrng area E, Dlagram of preop- 
eratlve condrt~on F, D~agrarnmat~c represcntat~on of maxillary advancement and mandibular setback 
C and H, Postoperat~ve full-face and proille photographs 
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" 5  i i '  I and J, Postoperative photograph showlng result after proper 
construct~on of upper partlal and lower full denture K, Dashed llnes (preoperat~ve) and 
solid llnes (postoperat~ve) superlrnposed cephalometrlc tracings. 

rehabi l i ta t ion of t h e  pa t i en t  provides  satisfactory func- 
t ional  a n d  es thet ic  results i n  m a n y  pa t i en t s  w i th  skeletal 
abnormal i t ies  who w o u l d  o the rwise  p resen t  significant 
p rob lems  i n  pros thet ic  reconst ruct ion.  

T h e  success of prepros thet ic  surgical prepara t ion d e p e n d s  
on careful eva lua t ion  a n d  t r e a t m e n t  p l ann ing .  In gener-  
al, b o n y  abnormal i t i e s  s h o u l d  be  m a n a g e d  first. Associat- 
e d  soft  t issue correct ion is o f t en  delayed unt i l  b o n e  aug-  
m e n t a t i o n  a n d  c o n t o u r i n g  is comple te .  S imul t aneous  
b o n y  a u g m e n t a t i o n  is a t t e ~ n p t e d  w h e n  b o n y  a u g m e n t a -  
t i o n  is a i m e d  a t  improv ing  c o n t o u r  r a the r  t h a n  creat ing 
significant a u g m e n t a t i o n  in alveolar he igh t  o r  w i d t h .  
Final pros thes is  des ign a n d  goals of long- term func t ion ,  
es thet ic  cluality, a n d  t issue m a i n t e n a n c e  m u s t  b e  consid-  
e red  d u r i n g  all phases  of t r ea tmen t .  
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