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2 CHAPTER 1 Introduction to the Atlas of Oral Implantology

number, including countersinks, bone taps, try-ins, and seating of the
implant. Logically, the healing screws, caps, or inserts are described
next. Closure is covered in Chapter 6, along with suture types, mate-
rials, and techniques.

The reader should pay special attention to the section on prosth-
odontics, covered by chapters 20 to 27; this is the next logical step in
completing implant-borne reconstruction, and the chapters have been
organized so that each of the numerous alternatives is available to the
restorative dentist, from single-tooth implants to the complexities of
abutment selection and fixed-detachable, full arch rehabilitation.

If a blade implant, a ramus frame, a subperiosteal, or even an
intramucosal insert is selected, specific chapters guide the reader
through each of the relevant procedures.

Not to be forgotten are endodontic implants, ridge maintenance,
and augmentation procedures using autogenous bone and bone
substitute grafting materials (hydroxyapatite, tricalcium phosphate
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[TCP], demineralized freeze-dried bone [DFDB], irradiated bone,
and others); membranes, both absorbable and nonabsorbable; and,
for the oral and maxillofacial surgeon, jaw augmentation, skeletal
reconstruction with biomaterials, and transosteal implant proce-
dures (described in detail in chapters 8 and 18).

If a problem develops during implant surgery or if difficulties or
unexpected sequelae arise during the postoperative period, help is
available in Chapter 28.

The appendixes offer product and manufacturers’ information;
methods of metal passivation, defatting, and sterilization; sugges-
tions for postoperative management; and an example of an implant
surgery consent form.

The atlas also includes a glossary of implant terminology and
newly expanded Suggested Readings lists.

It is hoped that this book will meet many of the needs of the
practitioner in clinical implant activities.
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relatively noninvasive nature of the placement procedure, they are

particular useful for patients who are poor medical risks.

Prosthetic options: Removable dentures, full or partial.

Suitable arch: Maxillary, completely or partially edentulous; man-
dibular, partial only.

Bone requirement: None; required mucosa, 2.2 mm thick (bone
beneath thinner mucosa may be deepened in nonantral areas).

Bone Augmentation Materials and Guided Tissue
Regeneration Membranes

Bone augmentation materials are used for ridge maintenance after
dental extractions, for ridge augmentation, for periodontal and peri-
implant repair and support, and for maxillofacial surgical onlay and
inlay purposes when bone replacement is required (Fig. 2-14). Only
autogenous bone, and possibly bone morphogenic protein (BMP),
are osteogenic. Demineralized freeze-dried bone (DFDB) is said to
be osteoinductive. Ceramic, polymeric, and biologic materials are
also available.

Ceramic Materials

o Resorbable: Beta-phase tricalcium phosphate (B-TCP)
« Nonresorbable: Hydroxyapatite

+ Porous particulate and block forms
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Implant Types 7

» Nonporous particulate and block forms

o Blocks are available as particles held together in a resorbable
collagen medium, strung like beads with polyglycolic acid
suture or supported in a matrix of calcium sulfate (plaster of
Paris-Hapset).

Polymeric Material
o Hard tissue replacement (HTR) particulate and porous block
forms

Biologic Materials

o Autogenous bone

o Irradiated bone

. DFDB

« Bovine (e.g., Bio-Oss)

o Membranes, resorbable and nonresorbable

o Recombinant human bone morphogenic proteins (rhBMP)
(e.g., GEM21-S, Infuse)
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For the purposes of implant surgeons, the most common tests

for hepatic disorders measure the following:

o vy-Glutamyl-transpeptidase (y-GT): (Normal: <25 mU/mL).
Elevated values may be seen in alcoholic cirrhosis (to
50 mU/mL), hepatitis (to 100 mU/mL), jaundice (to 200 to
300 mU/mL), and pancreatic cancer (to 1000 mU/mL).

o Serum glutamate oxaloacetate transaminase (SGOT) and
serum glutamate pyruvate transaminase (SGPT): (Normal:
SGOT, 5 to 35 IU; SGPT, 5 to 25 IU). SGOT and SGPT are
elevated in hepatic cytolysis, infectious and toxic hepatitis,
and prolonged salicylic treatment. With myocardial infarc-
tion, SGOT alone is elevated.

o Bilirubin: (Normal: Total <10 IU). Bilirubin is elevated in
cases of hemolysis, cholestasis, and jaundice.

o Alkaline phosphatases: (Normal [pH of 9.2]: 13 to 39 IU, or
0.22 to 0.65 mmol/sec/L). The alkaline phosphatases are
elevated with hyperparathyroidism, Paget’s disease, hepatic
disorders, and bone metastases.

o Prothrombin time (international normalized ratio) (PT/INR):
(Normal: 11.5-13.5 seconds). The prothrombin time (PT) is
a coagulation indicator (it also is reported as the international
normalized ratio [INR]) . Vitamin K participates in coagula-
tion with factors II, V, VII, IX, and X. The PT measures
the activity of factor VII, the factor with the shortest serum
half-life, and reflects the overall integrity of the coagulation
cascade. This provides an accurate indication of the synthetic
function of the liver.

o Albumin: (Normal: 3.5 to 5 mg/dL). A low serum albumin
indicates compromised synthetic function of the liver and
magnetron.

8. Treatment-resistant osteomalacia. Rickets resulting from
vitamin D deficiency is a rare disease in the industrialized
countries and is seldom seen in adults. In more than 95% of
cases, this mineralization deficit (hypophosphocalcific bone
with osteoidosis), which leads to demineralized osteopathy
(soft bone), responds favorably to vitamin D therapy coupled
with calcium supplementation. However, if the treatment fails,
osteomalacia may lead to nonintegration of an implant and a
higher risk of infection.

9. Current radiotherapy. Radiotherapy results in a number of
insults to the body, primarily disruption of defense mecha-
nisms, compromise of the endosseous vascular system, and
inhibition of osteoinduction. The periosteum is the principal
“organ” in which physiologic activities are almost completely
disrupted. Depending on the proximity to the irradiated zone,
this may lead to soft and hard tissue necrosis, risk of a major
infection, and disruption of osteoconduction.

10. Severe hormone deficiency. Patients with a severe hormone
deficiency have more than two different families of hormone
disorders. The endocrine systems most affected that may be
screened are the thyroid and parathyroid, pancreas, gonads,
and adrenal and pituitary systems.

11. Drug addiction. Most drug addicts suffer from loss of a sense
of priorities, low resistance to disease, predisposition to infec-
tion, malnutrition, psychological disorders, lack of hygiene,
and difficulty with follow-up.

12. Heavy smoking habits. Heavy smoking (more than 10 ciga-
rettes a day) was added to the list of absolute contraindications
in 1996 because of the occurrence of a number of long-term
implant complications in heavy smokers who had no other
systemic disorders. In addition to poor healing in the early
stage, problems arose as a result of relatively accelerated bone
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Introduction to Patient Screening and Medical Evaluation 1

loss (possibly because of altered vascularity) and inflammatory
diseases related to poor oral hygiene.

13. Pregnancy. Most medications used before, during, and after
surgery are listed as category D for pregnant women: There is
positive evidence of possible fetal risk, but the benefits from use
in pregnant women outweigh the risk. According to current
obstetric practice, no good reason can be advanced for per-
forming implant or any elective surgery on pregnant patients.

Relative Contraindications

Systemic relative contraindications are related directly to the na-
ture and severity of the systemic disorders and whether they can
be corrected satisfactorily before surgery. The search for these
contraindications requires meticulous screening of the patient’s
medical records.

Patient selection with regard to relative contraindications is much
more subtle, and among all the criteria, the dental practitioner’s
judgment remains the critical factor. If the practitioner is not medi-
cally oriented, the patient may need to be referred to a specialist.
If a disorder has been adequately corrected, the dental practitioner
can carry out the treatment plan; otherwise, treatment should
be postponed until optimal conditions prevail. Table 3-2 presents
the possible effects of relative contraindications on the success of
implant and bone graft surgery.

The following list presents common systemic relative contrain-
dications to implant and preprosthetic procedures.

1. Acquired immunodeficiency syndrome (AIDS) and other sero-
positive diseases. A patient who is seropositive (i.e., tests positive
for the human immunodeficiency virus [HIV]) may be consid-
ered normal, because the current statistical life expectancy after
primary infection is 15 to 20 years. In a patient confirmed to
have AIDS, the indications for an implant procedure are evalu-
ated according to the classification system established by the
federal Centers for Disease Control and Prevention. The stage of
disease development and the patient’s life expectancy and wishes
are important considerations. Careful assessment for possible
systemic complications from the disease may contraindicate any
form of surgery or may dictate a pragmatic treatment plan with
more realistic objectives based on function, comfort, and relief.

2. Prolonged use of corticosteroids. Prolonged use of corticosteroids
often is associated with retarded healing, disorders of calcium and
phosphate metabolism (osteopenia and osteoporosis), and med-
ullary aplasia. A number of authors also have reported bone fra-
gility, adrenal deficiency, metabolic disorders (including disorders
of blood glucose metabolism), and fluid retention. Prolonged
corticosteroid use also may inhibit bone formation. Therefore, it is
important that the dental practitioner determine the reason for
corticosteroid treatment and evaluate the patient’s response to it.
If corticosteroids are used exclusively for their antiinflammatory
properties, resolution of this contraindication may be as simple as
changing the medication to one of the many newer nonsteroidal
antiinflammatory drugs.

3. Calcium and phosphate metabolism disorders. An imbalanced diet
(e.g., excessive protein, inadequate calcium and/or vitamin D
intake) may lead to such disorders. Also, minor hormone defi-
ciencies (especially during menopause) in conjunction with sys-
temic disorders and an unhealthy lifestyle may bring about a
calcium and phosphate imbalance. A typical example is a patient
with a disorder of the GI tract, such as inflammatory bowel dis-
ease or chronic diarrhea, which may be corrected or contained by
carefully planned, long-term treatment. If such problems cannot
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14 CHAPTER 3 Evaluation and Selection of the Implant Patient

12. Smoking habits. Tobacco use is one of the most stringent limi-
tations, because it damages the angiogenic mechanisms for
forming and maintaining bone and peri-implant and peri-
odontal soft tissues. Depending on how many cigarettes the
patient smokes daily and the individual’s awareness of the
dangers of smoking and willingness to reduce drastically or
completely stop the practice, this particular contraindication
may be reconsidered. If not, smoking remains an absolute
contraindication to the long-term success of implant systems.

13. Lack of understanding and motivation. Patients who do not have
a clear understanding of implant techniques despite repeated
explanations or who remain entirely passive and lack any form
of motivation may be patients in whom extensive implant treat-
ment should not be performed. On the other hand, if such
patients respond well to attempts at motivation, come to under-
stand the proposed treatment and the need to work closely with
the implantologist, and recognize the importance of regular
follow-up sessions, they may become satisfactory candidates for
implant surgery. Attempting to treat an ignorant, unmotivated
patient spells disaster for all concerned.

14. Unrealistic treatment plan. The contraindication of an unrealistic
treatment plan can be resolved if an in-depth analysis both from
the clinical and economic standpoints is performed. This analy-
sis should determine whether a gross disproportion exists be-
tween the proposed treatment plan and the patient’s chief com-
plaint, cultural predisposition, lifestyle, social environment, and
finances. The patient’s physical and psychological status must be
assessed realistically with regard to the proposed treatment.

15. Osteoporosis and bisphosphonate use. Bisphosphonates are a
class of agents with a well-established efficacy in the treatment
and prevention of the skeletal complications associated with
osteoporosis and malignant bone metastases. Nevertheless,
bisphosphonate-related osteonecrosis of the jaw (BRON]) is a
significant complication in a subset of patients taking these
drugs. Based on a growing number of case reports and institu-
tional reviews, bisphosphonate therapy may cause bone to
become exposed and necrotic. Currently, this phenomenon is
isolated to the jaw. There are now reports of abnormal long
bone fractures secondary to bisphosphonate-related osteone-
crosis, including rare mid-femur fractures.

Bisphosphonate-Related Osteonecrosis
of the Jaw

BRONJ usually manifests after simple dentoalveolar surgery. The
pathogenesis of this complication appears to be related to pro-
found inhibition of osteoclast function and bone remodeling. The
use of bisphosphonates has increased dramatically over the past
few years as new indications for their use have arisen.
Bisphosphonate therapy has had a significant impact in the palliation
of cancer morbidity. Clinical trials have solidly established its role in
reducing osteoclast-mediated lysis of bone in disease secondary to
multiple myeloma, breast cancer, and other solid tumors. Thus
bisphosphonates frequently are administered to patients with osteo-
lytic metastases, especially if the risk of morbidity is significant.

According to clinical practice guidelines established by the
American Society of Clinical Oncology (ASCO), bisphosphonates
are considered the standard of care for the treatment of (1) mod-
erate to severe hypercalcemia associated with malignancy and
(2) metastatic osteolytic lesions associated with breast cancer and
multiple myeloma, in conjunction with antineoplastic chemo-
therapeutic agents.
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As potent suppressors of osteoclast activity, bisphosphonates
slow the remodeling process and increase bone mineral density,
thereby reducing the risk of fracture in women with osteopenia
and osteoporosis. All bisphosphonates currently approved for the
treatment of osteoporosis have been shown to reduce the risk
of osteoporotic fractures significantly. Alendronate (Fosamax,
Fosamax Plus D) is taken orally and has been shown to prevent
bone loss at the spine and hip in menopausal women and to reduce
fractures at these sites by approximately 50%. In a large prospective
trial, risedronate (Actonel), which also is taken orally, reduced hip
fractures by 30%. Ibandronate (Boniva), which is taken once a
month orally or given intravenously (IV) every 3 months for the
treatment of postmenopausal osteoporosis, claims to help reverse
bone loss in 9 out of 10 women after 1 year. Zoledronate (Reclast,
Zometa) are IV medications that are administered once a year.

Because of their proven clinical efficacy, bisphosphonates are
considered first-line therapy in the treatment of osteoporosis and
are the most widely prescribed antiresorptive agents. Several new
drugs in this class soon will become available. However, in re-
sponse to the growing number of case reports and institutional
reviews revealing jaw necrosis, the U.S. Food and Drug Adminis-
tration (FDA) in 2005 issued a broad drug class warning of this
complication for bisphosphonates administered intravenously.

The exact mechanism of bisphosphonate-induced osteonecrosis
has not yet been determined, but several hypotheses have been pro-
posed. In most cases, the pathogenesis of this process is consistent
with a defect in physiologic remodeling or wound healing in the
jawbone. The profound inhibition of osteoclast function also can
result in inhibition of normal bone turnover, to the extent that local
microdamage from normal mechanical loading or injury (e.g., tooth
extraction) cannot be repaired. Because only a minority of bisphos-
phonate users develop bone necrosis, individual genetic variations
in drug metabolism or skeletal homeostasis may dictate a patient’s
susceptibility or resistance to the development of BRONJ.

The apparent selective involvement of the maxilla and mandible
may be related to the unique environment of the oral cavity. Typi-
cally, in the presence of normal oral microflora, an open bony
wound (e.g., an extraction socket) heals quickly and without compli-
cation. However, if the healing potential of the mandible or maxilla
is compromised, either by tumoricidal doses of radiation or some
other agent or pathologic process, minor injury or disease in these
sites increases the risk of osteonecrosis and secondary osteomyelitis.
Also, bisphosphonates are deposited preferentially in bones with a
high turnover rate; because the maxilla and mandible are sites of
significant bone remodeling, the bisphosphonate level in the jaw
may be selectively elevated. Interestingly, to date this complication
has not been reported in bones outside the craniofacial skeleton.

Risk Factors and Incidence

Several retrospective clinical studies have identified potential risk
factors associated with the development of BRONJ. These risk fac-
tors include a history of dentoalveolar trauma, the duration of
bisphosphonate exposure, and the type of bisphosphonate admin-
istered. In most cases of BRONJ thus far, recent dentoalveolar
trauma was the most prevalent and consistent risk factor. Patients
with a history of inflammatory dental disease, such as periodontal
and dental abscesses, have a sevenfold greater risk of developing
BRONJ. This underscores the importance of maintaining good
oral health and avoiding extractions in these patients.

The longer the treatment with bisphosphonates, the greater the
risk of developing necrosis. In addition, the more potent IV
bisphosphonates (e.g., pamidronate and especially zolendronate)
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appear to be significantly more problematic than the oral bisphos-
phonates. Initially, BRON]J was seen only with the IV forms of the
drug; however, osteonecrosis has been reported in patients taking
the less potent oral forms. The incidence of BRON]J for IV bisphos-
phonates has been variably reported as 2% to 12%, depending
largely on the duration of therapy. The incidence is less well de-
fined for the oral bisphosphonates but generally is believed to be
about 0.7 per 100,000 patient-years.

These findings may have significant implications as the number
of patients taking oral bisphosphonates increases. Although the
condition is found in both men and women, the literature reports
more cases of BRONJ in women than in men, which likely reflects
the large number of cases reported in patients with breast cancer.
Because postmenopausal osteoporosis is an indication for bisphos-
phonate therapy, a large percentage of women may be put at risk
for developing BRONJ. Patients who were treated for osteoporosis
with oral bisphosphonates and who developed BRON]J typically
were exposed to the drug for a longer period (longer than 3 years),
were older (older than age 65), or were undergoing concomitant
long-term steroid therapy.

Clinical Presentation and Staging

The American Association of Oral and Maxillofacial Surgeons
(AAOMSY) has established a working definition of BRON]J that is
fairly concise and specific. Three requirements must be met:

1. The patient must have a history of current or previous treat-

ment with a bisphosphonate.

2. Exposed, necrotic bone must have been present in the maxil-

lofacial region for longer than 8 weeks.

3. The patient must have no history of radiation therapy to

the jaws.

The patient history and the clinical examination are the most
sensitive diagnostic tools for this condition. Osteonecrosis lesions
most often are symptomatic when surrounding tissues become
inflamed or when clinical evidence indicates exposed bone. Signs and
symptoms that may occur before the development of clinically
detectable osteonecrosis include pain, tooth mobility, mucosal swell-
ing, erythema, and ulceration. These symptoms may occur spontane-
ously, but they more commonly manifest at the site of previous den-
toalveolar surgery. Most cases of osteonecrosis occur in regions of
previous dental surgery (i.e., extraction sites); however, exposed bone
also has been reported in patients with no history of trauma and in
edentulous regions of the jaw. Radiographic changes typically are not
evident until significant bone involvement or demineralization has
occurred. Consequently, panoramic and periapical radiographs may
not reveal significant changes in the early stages of osteonecrosis.
With extensive bone involvement, regions of mottled bone or seques-
trum similar to that seen in diffuse osteomyelitis have been noted.

A clinical staging system has been developed to categorize pa-
tients with BRONJ more accurately, to direct the use of appropriate
treatment guidelines, and to collect data to assess the prognosis in
patients treated with either IV or oral bisphosphonates. In stage 1
disease, exposed bone is present but the patient is asymptomatic. No
significant adjacent or regional soft tissue inflammatory swelling or
infection is apparent. In stage 2 disease, exposed bone is associated
with infection, as evidenced by pain and adjacent or regional soft
tissue inflammatory swelling or purulent exudate. Stage 3 disease is
marked by exposed bone, pain, infection, and one or more of the
following: pathologic fracture, extraoral fistula, or radiographic evi-
dence of osteolysis extending to the inferior border.

Patients considered at risk for BRON]J are those who have no
evidence of exposed or necrotic bone but who have been treated
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Introduction to Patient Screening and Medical Evaluation 15

with IV or oral bisphosphonates. The potency of the bisphospho-
nate, the duration of treatment, and whether the patient has had
dental surgery appear to be the main determinants for assessing
risk. These patients do not need interventional therapy, but they
must be informed about the potential risks of bisphosphonate use.
If the patient is to undergo any dentoalveolar or alveolar surgery,
the individual’s treating physician should be consulted, and sus-
pension of the bisphosphonate 3 months before the surgery should
be considered.

Prevention and Management

It is important that patients and implantologists realize that a cure
may not be a realistic expectation. The goal of treatment for pa-
tients at risk of developing BRON]J and those with active disease is
to preserve the quality of life by controlling pain, managing infec-
tion, and preventing the development of new areas of necrosis.
This must be balanced with oncologic management in a patient
with osteolytic metastases.

The main emphasis at this time is to minimize the risk of
BRONJ developing. A small percentage of patients taking bisphos-
phonates develop osteonecrosis of the jaws spontaneously; how-
ever, most experience this complication after simple dentoalveolar
surgery (i.e., extraction, dental implant placement, or apical sur-
gery). Therefore, prevention strategies that optimize dental health
have been the main directive in managing patients who plan to
take or are taking bisphosphonates. For patients about to start
bisphosphonate therapy, the degree of risk likely depends on the
type of bisphosphonate and how long the patient takes it. Manage-
ment strategies similar to protocols for preventing osteoradione-
crosis should be implemented for patients about to start IV
bisphosphonate therapy for cancer metastasis. Specifically, teeth
that cannot be restored and those with a poor prognosis should be
extracted before therapy is started.

For patients with established BRONJ, treatment basically is
directed by the symptoms. Because patients with stage 1 disease are
asymptomatic, they require no intervention other than periodic oral
rinses and close clinical follow-up. Patients with symptomatic dis-
ease (stages 2 and 3) require antibiotic therapy or surgical debride-
ment, or both. All patients with established BRON] likely are at high
risk of developing BRONJ at any future sites of dentoalveolar sur-
gery and therefore should be informed about the benefits of prophy-
lactic dental care and should avoid dentoalveolar surgery.

Regardless of the clinical scenario or disease stage, dental pro-
phylaxis, caries control, and restorative dentistry should be contin-
ued indefinitely for all patients taking bisphosphonates. Although
patients do not appear to need to initiate prophylactic dental treat-
ment before starting oral bisphosphonate therapy for osteoporosis,
the prudent course is to encourage these patients to maintain an
optimal level of dental health, because they are likely to be taking
the bisphosphonate for a prolonged period.

Osteonecrosis of the jaws is a new and emerging complication of
bisphosphonate therapy that is associated with significant morbid-
ity and often requires symptomatic management for palliation in
certain patients. Despite the strong clinical correlation between jaw
necrosis and bisphosphonate therapy, a definitive causal relation-
ship has yet to be established. Retrospective studies have established
an association, but prospective clinical trials and basic scientific
research are needed to elucidate the pathogenesis of this process
and to define more accurately the clinical and perhaps genetic risk
factors. The efficacy of bisphosphonates in treating and preventing
the significant skeletal complications associated with osteoporosis
and bone metastases has had a major positive effect on patients’
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74 CHAFTER B Preparations for Implant Surgery

The practitioner should consider the following important factors
in choosing a surgical delivery system.

1. For safety’s sake, either a double-motor system or two single-
motor systems should be purchased.

2. If more than one implant type is to be used, if different proce-
dures will be performed (e.g., bone tapping, countersinking,
threading, cutting, and seating of implants), and if different
speed ranges will be required, a double-motor system that offers
variable torque control with a handpiece speed-ratio selection
on the console is best. This allows the practitioner to read actual
speeds rather than having to make mental conversions.

3. If handpieces are changed to a new manufacturer, the com-
pany that made the console motor should be able to recalibrate
speed readouts on the console to conform to the newly ac-
quired handpiece speed ratios.

4. Variable flow and good pressure from the water pump should
be available.

bl

All water tubing should be made of silicone.

6. If two different sizes of tubing are used, the connections
should be watertight and placed at a reasonable distance from
the console, so that if a leak occurs, it will not cause the pump
motors to rust.

7. A foot-controlled rheostat should be chosen. Reverse and for-
ward changes that can be made from the foot pedal are impor-
tant features. An audible signal when the reverse mode is used
is a significant requirement.

8. The practitioner should make arrangements with a colleague
nearby who has similar devices so that equipment can be
exchanged when necessary.

9. Two motors and two handpieces should be available, so that if
one fails, the surgical procedure can be completed. Handpieces
break down more often than all other components combined.

10. If saline is used as an irrigant (which is highly recommended),
handpieces and silicone tubing should be flushed with water
after each case is completed.

11. Equipment is mechanical, and as with all machinery, regular

maintenance is essential. Staff members must be taught the
maintenance procedures specified by the manufacturer.

Routine care should include having a well-rested patient in
surgery. An oral sedative given the night before (e.g., diazepam
[Valium] 5 mg; zolpidem [Ambien CR] 6.25 mg) can help bring to
the office a relaxed, receptive patient. If local anesthetics are to be
used, a good breakfast is beneficial. (Patients will not be very hun-
gry after surgery.) Scheduling procedures in the morning is best
for the surgeon and the patient.

For a sensitive patient, 600 mg of ibuprofen (Motrin) given
30 minutes before surgery elevates the pain threshold. If the patient
is to have sedation of any kind, including nitrous oxide or general
anesthesia, the person should be instructed not to eat or drink for
6 hours immediately before surgery:

With regard to the prophylactic and therapeutic use of antibio-
tics, the American Heart Association (AHA) continues to review and
revise its recommendations on prophylaxis for subacute bacterial
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endocarditis. Currently, for patients considered at normal risk (i.e.,
patients with the most common congenital heart malformations,
rheumatic and other acquired valvular dysfunctions, hypertrophic
myopathies, and mitral valve prolapse with valvular regurgitation),
the AHA recommends no premedication {see Appendix M).

Phlebotomy skills are not difficult to acquire, and every implan-
tologist should be able to perform such techniques. Patients with
prosthetic valves and surgically constructed shunts require antibi-
otic prophylaxis; anticoagulant therapy also is an integral part of
their regimens. These factors can contribute to a sufficient number
of complications intraoperatively and postoperatively; therefore
implants should be considered only for those patients in whom the
need seems urgent. When implants are selected for patients receiv-
ing anticoagulant and antiplatelet therapy; the patient should be
assessed as either at moderate risk (i.e., hypertension [HTIN], tran-
sient ischemic attacks, and an international normalized ratio
[INR] or prothrombin time [PT] of IB) or at high risk (i.e., pros-
thetic [but not porcine] heart valves in which discontinuation of
anticoagulants for 3 days is dangerous).

The moderate-risk patient should be admitted to the hospital,
where warfarin (Coumadin) is discontinued for 3 days, with moni-
toring of the patient, until surgery can be performed without risk of
excessive bleeding. Primary closure and use of bovine thrombin and
Avitene should provide adequate hemostasis. The surgical site is
monitored for 12 hours postoperatively. After 12 hours, if a stable
surgical site with stable clot formation is present, a bolus of 5000 units
of heparin is given intravenously {(IV), followed by 1000 units IV per
hour until the partial thromboplastin time {(PTT) reaches 60. After
3 days of heparin therapy, warfarin (Coumadin) can be started, with
a24-hour overlap of the two medications until the INR or PT reaches
the presurgical therapeutic level.

Severe-risk patients are admitted to the hospital, and warfarin
{Coumadin) is discontinued immediately. These patients should
start receiving heparin (5000 units with IV bolus), followed by
1000 units IV per hour and should wear antiembolism stockings.
When the PTT reaches 60 and the INR is 2, the heparin is discon-
tinued. One hour later, surgery should be started if the immediate
preoperative PTT remains at an acceptable level. Postoperative
management is identical to that for the moderate-risk patient, with
emphasis on bed rest until presurgical therapeutic coagulation
values are achieved.

For a healthy patient with a good state of oral hygiene, antibi-
otic prophylaxis is unnecessary and may actually do harm by creat-
ing bacterial resistance, drug sensitivities or, worse, allergic ana-
phylaxis. If antibiotic therapy is thought to be important, one dose
may be given preoperatively and a second {and final) dose may be
given after surgery.

Most practitioners feel comfortable using local anesthetics when
performing implant surgery (see Chapter 4 for nerve blocking
techniques). The use of mepivacaine {(Carbocaine) without a vaso-
constrictor is a poor choice, because the drug lacks depth and
longevity. Experience has shown that trying to renew or supple-
ment anesthesia during the course of a procedure is difficult at
best. If a patient is not a good enough risk to be given lidocaine
with 1:100,000 epinephrine, the individual should not be consid-
ered a suitable candidate for elective implant surgery in the ambu-
latory setting. For an average-size adult, the limit for at least the
first 90 minutes is eight anesthetic cartridges. Therefore each one
must be administered effectively and with care.
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For placement of anterior mandibular (parasymphyseal) implants,
infiltration into the vestibule is satisfactory, although the lingual side
of the ridge also must be anesthetized. The mental foramen block
must be avoided; infiltration in this area may result in a higher than
expected number of long-lasting dysesthesias. Sound anesthesia can
be achieved with an injection in the general area of the neurovascular
bundle, but care must be taken to avoid the foramen itself.

In the posterior mandible, infiltration anesthesia is preferable to
nerve blocks. Soft tissue and bone anesthesia can be achieved with
satisfactory depth, but the lower lip will not become anesthetized.
As a result, if rotary instruments approach the inferior alveolar
canal, the patient can offer a warning: the lip will begin to tingle,
or a sensation of heat may be felt. Infiltration, therefore, builds a
significant safety factor into the procedure.

Nerve blocks are required for both mandibular and maxillary
subperiosteal procedures, particularly for the first or impression-
making stage. Practitioners should become comfortable with the
Gow-Gates technique, in which the surgeon aims high for the me-
dial surface of the condylar neck. In doing so, however, the internal
maxillary artery can be entered, therefore the surgeon must be
cautious and make sure to aspirate. If attempts at mandibular
blocks repeatedly fail, it is important that the surgeon remember
the benefits of infiltrating the lower lingual gingivae in the premo-
lar area, with the hope of blocking branches of the cervical colli
nerves.

Knowing the location of the foramen can help in establishing
the infraorbital block. Most often, the foramen is found below the
medial quarter of the infraorbital rim rather than at the midway
point. The neurovascular bundle can be approached only if the
needle enters the upper labial mucosa at a point midway between
the vestibule and the vermilion border. The surgeon should
retract the lip with the thumb and middle finger and then palpate
the foramen through the skin with the index finger of the same
hand. The direction of the syringe should be upward and inward
toward the area of the foramen through the soft tissues, and the
anesthetic should be discharged only when the needle is felt
against bone beneath the palpating forefinger. Entering the gin-
giva as if to infiltrate a canine tooth prevents advancement of the
needle to the infraorbital nerve because of the deep concavity of
the canine fossa.

The maxillary (second division) block is important in implant
surgery. It is established by entering the anterior (greater) palatine
foramen, which may be found by piercing the mucosa in the middle
of the operative side of the hard palate at the mesial level of the first
molar. A few drops are injected, followed by a pause to allow the
tissues to become anesthetized. The needle tip then is advanced
until it falls into the foramen. It is propelled in an upward and for-
ward direction. A 27-gauge, 1%2-inch needle is used if the block is to
be effective, because it must pass through the canal to its full length.
Injections are made very slowly, because the space is restricted and
rapid discharge of the solution causes severe pain. At least two tubes
of anesthetic should be used. As a general rule, but particularly with
this block, the practitioner never injects the solution while the nee-
dle is being advanced; this is extremely painful, it tears the tissues,
and it negates the value of a sharply pointed needle.

If the second division block is given correctly, numbness of the
ipsilateral upper lip, nasal ala, facial tissues, and lower eyelid result.
Intravascular injections should be avoided. In adults, a fully patent
canal is encountered approximately 65% of the time. If full needle-
length entry cannot be made, the injection still should be given,
which at least achieves anesthesia of the hard palate, ridge, and
buccoalveolar gingivae up to the second premolar.
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The incisive and posterosuperior alveolar blocks also are impor-
tant, because they allow a longer operating time and provide more
profound anesthesia than can be obtained with simple infiltrations.

Sutures and Suturing

Suture Materials

Table 6-4 presents the available types of suture material and their
characteristics and possible uses. Complicated implant closures,
for example, require a synthetic resorbable suture, such as Vicryl
(polylactic acid/polyglycolic acid), Polysorb or Biosyn, because
this type of suture allows long, continuous, and complicated clo-
sures and eliminates the need to remove all parts of the suture
material.

Sutures are available in silk, expanded polytetrafluoroethylene
(e-PFTE), nylon, polyglycolic acid (Dexon), Vicryl, plain gut, and
chromic gut, all in sizes ranging from 1-0 to 6-0 or even finer.
Some are made in braided form (silk Dexon, Vicryl) and others
come in monofilament form (e-PTFE, nylon, Biosyn, and gut). The
braided types are easier to use because of their softness, compli-
ance, ease of tying, and stability of knots. On the other hand, they
serve as wicks (particularly silk) that may cause retrograde infec-
tion, which the monofilaments discourage.

Silk, e-PFTE, and nylon are nonresorbable. Some patients may
be sensitive or allergic to silk because silk is a foreign protein. The
other products are resorbable. Vicryl and Polysorb are synthetic
polymers and resorb very slowly (over 30 to 45 days). Most den-
tists are accustomed to using silk. However, all its remnants must
be removed. When a complicated closure (e.g., closure over a sub-
periosteal implant) is performed with a continuous mattress suture
with much pericervical wrapping, removing all remnants of the
suture material may be extremely difficult. In these cases, Vicryl or
Polysorb is recommended. Once the surgeon becomes comfortable
with these two suture types, convenience and ease of management
(despite their relative expense) make their use worthwhile. Deeper
layers (i.e., periosteum, muscle, subcuticular tissues) may be closed
with 3-0 plain gut (which resorbs in about 5 days), chromic gut
(which resorbs in about 30 days), or one of the synthetic polymers
(30 to 45 days). Nylon usually is reserved for skin, because it is so
stiff that the cut edges can be too sharp for the oral tissues, causing
lacerations and ulcerations.

Suture Needles

Needles may be tapered (round in cross section) or cutting (either
outside or inside), or they can be straight (for skin closure) or curved
irregularly or regularly in %, %, and % circles of varying sizes. The
needle that is preferable for use in intraoral surgery, including
implant closure, is a % circle, inside cutting needle mounted atrau-
matically to the suture material (an eyeless needle swaged to the
suture material). Cutting needles are preferred for intraoral closures,
particularly for keratinized tissues, because too much resistance ex-
ists for easy passage of a tapered needle. However, 5-0 silk or Vicryl
on a tapered needle is indicated for closure of fine, thin, fixed gin-
giva, such as the type found in the anterior portion of the mouth
overlying the alveolar ridge (e.g., for apicoectomies). When a cutting
needle is used, it is passed evenly and smoothly, one flap at a time,
and is pushed in the direction of its own arc. In this manner, the
cutting edge assists the progress of the needle and does not exces-
sively incise the tissues through which it passes.

The needle holder is grasped the way scissors are held, through
the loops. Many surgeons hold the needle holder in a palm-thumb
grasp, which gives good tactile control. However, when the needle is
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passed halfway through the flap, the needle holder is opened so that
the needle can be released. To do this, the fingers are wriggled back-
ward, seeking the instrument’s scissors holes or loops, which must
be engaged to allow the jaws to snap open. These potentially trau-
matic machinations often cause the grasped needle to tear the tis-
sues. Some surgeons acquire the skill of releasing the needle holder
with the heels of their hands. If this technique cannot be mastered,
the fingers should be kept in the scissor holes during all the steps.
This allows the surgeon to pass sutures and open and close beaks
without disturbing the posture of the needle. An alternative is to use
a “loopless™ needle holder (e.g., a Crile or Mathieu needle holder),
which opens easily when the handles are squeezed together.

Another technique that should not only hasten closures, but
also make them more accurate, is to acquire the custom of using a
toothed pickup forceps (Adson or Gerald) to hold, position, and
stabilize the flaps. This is not an easy technique to master, although
few, if any, surgeons who operate in other fields spear the tissues
without supporting them. An assistant is needed to retract so that
the surgeon’s other hand can remain free to stabilize the tissues to
be sutured. Once the technique is mastered, however, it becomes
an effective method for closing wounds quickly and accurately. A
good way to practice the technique is on a towel or bedspread.

Surgical assistants must be reminded not to suction after the
first suture throw (two clockwise turns). The first half of the knot
is allowed to lie flat and untouched until the second {counterclock-
wise) throw is completed, which locks and fastens it. Suctioning or
wiping disturbs and loosens the knot, slowing progress.

Several methods of closure can be performed (Fig. 6-8), each of
which offers advantages when used for different types of incisions
and at various locations.

Interrupted sutures are the classic type used by most practitioners
for simple closures (Fig. 6-8, A). A good alternative to help create
firm, accurate knots is to make the first throw singly clockwise
(rather than twice as is generally taught). The turn is tightened and
laid it flat. This is followed by a second clockwise throw, which cre-
ates a granny knot. In most cases {particularly with new silk and
nylon), the suture may still be drawn tight, because the granny
knot permits some beneficial slipping and tightening. At this stage,
the knot remains stable and firm while the final, counterclockwise
turn locks it (Fig. 6-9). As braided suture becomes moistened, the
granny technique may become more difficult to use.

The problem with interrupted sutures in general is that they bring
very thin mucosal edges together, which may not heal primarily. In
addition, interrupted sutures create areas of intermittent ischemia,
which may further impede healing, collect food and debris, and
serve as general sources of annoyance to the tongue and lips.

The simple continous {running) suture is an uninterrupted series of
simple interrupted sutures (Figure 6-8, B). The suture is started by
placing a simple interrupted stitch, which is tied but not cut. A
series of simple sutures are placed in succession without tying or
cutting the suture material after each pass. Sutures should be evenly
spaced, and tension should be evenly distributed along the suture
line. The line of stitches is completed by tying a knot after the last
pass at the end of the suture line. The kuot is tied between the tail
end of the suture material where it exits the wound and the loop of
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A, Interrupted sutures. B, Continuous sutures.
U, verucal mattress sutures. The flaps are stabilized, and the nee-
dle is passed through each of the flaps 1 mm from the incision.
The needle is then reversed and passed in the opposite direction
4 mm from the wound margins. Both the exit and entry points
are on the buccal flap. They are tied in a surgical knot. D, Inter
rupted horizontal mattress sutures. E, Continuous box-lock
sutures. This technique is useful for closing crestal incisions. The
needle enters from buccal to lingual each time, as for a continu-
ous suture. Before each pass is tightened, however, the loop is
lifted from the tissue and turned once clockwise, and the neede
is passed through it. When the suture is tightened, a locked box
configuration results.

the last suture placed. Running sutures are useful for long wounds
in which wound tension has been minimized with properly placed
deep sutures and in which approximation of the wound edges is
good. This type of suture may also be used to secure a split- or full-
thickuess skin or gingival graft. Theoretically, less scarring occurs
with running sutures compared with interrupted sutures because
fewer knots are made with simple running sutures; however, the
number of needle insertions remains the same. Advantages of the
simple continous suture include quicker placement and more rapid
reapproximation of wound edges, compared with simple inter-
rupted sutures. Disadvantages include possible crosshatching, the
risk of dehiscence if the suture material ruptures, difficulty in mak-
ing fine adjustments along the suture line, and puckering of the
suture line when the stitches are placed in thin skin.

The continuous horizontal mattress suture avoids the problems cited
previously, apposes zones of bleeding periosteum 1 to 2 mm wide, and
presents the greatest opportunities for primary healing (Fig. 6-8, D).
With a little practice, skill in this technique can be acquired.
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The inferior border of the mandible is palpated, and the regions of
the anterior facial artery and vein and the mental foramen are
avoided.

The skin is prepared with a chlorhexidine or hexachlorophene
soap, followed by saline. It then is dried and painted liberally with
povidone-iodine. An 18-gauge, 1%:-inch needle is inserted in an up-
ward vertical direction until it contacts the inferior border of the
mandible. A sweetheart retractor then is used to compress the tongue
and sublingual tissues medially. The needle, which is manipulated
with the other hand, is slid off the inferior border medially and di-
rected toward the mucosa. The tip should hug the cortex.

Once the needle has perforated the floor of the mouth
(Fig. 6-13, A), a piece of No. 2 stainless steel monofilament ligatare
wire is threaded through its lumen. (Extra wire is needed for this
technique, therefore a sufficient length must be passed into
the mouth at this initial threading through the lumen.) The end of
the wire is grasped with a Kelly hemostat as it emerges through the
needle’s tip (Fig. 6-13, B). The hemostat is held with one hand
while the other hand withdraws the needle so that it hugs the bone
during retraction. The needle is not withdrawn any farther than
the inferior border. At this point, it is swung around to the lateral
side of the inferior border and pushed upward toward the buccal
vestibule, and a retractor again is used to stretch the tissues later-
ally (Fig. 6-13, C). As the needle is pushed upward, a double thick-
ness of vertically ascending wire is carried with it: one thickness in
the needle, the other alongside it. If the wire that protrudes from
the submandibular skin is pulled taut, it will bend sharply over the
lumen of the needle and fold back parallel to the needle shaft,
allowing the point to be the advancing structure. This makes push-
ing it easier and less traumatic. The wire from the intraoral (hemo-
stat) end must be fed as the needle is advanced.

After the needle has perforated the mucobuccal fold (see
Fig. 6-13, C), the double-thickness wire protruding from the nee-
dle tip is grasped with a second Kelly hemostat. The wire is held
while the needle is withdrawn directly downward through the skin

Circummandibular ligation. &, Den-
wres, stents, splints, and other prostheses cften
rmust be fastened to the mandible. This can be done
without making an incision by using a disposable
18-gauge needle and No. 2 stainless steel ligature
wire. Local anesthesia can be used for this procedure.
The needle is passed through the submandibular skin
and exits through the lingual vestibule. B, The wire is
passed through the lumen and grasped intraorally
with 8 hemostatic forceps. The needle is withdrawn,
but only to the level of the inferior mandibular border.
At this point, the neede {with the wire in its lumenl is
redirected around the border and pushed through the
buccal vestibule, hugging the bone. The mental bun-
dle must be avoided. C, The wire loop protruding from
the needle is grasped and held with a hemostat while
the needle is withdrawn. D, The looped end is pulled
up through the floor of the mouth. E, The buccal and
lingual ends are twisted 1o lock the prosthesis into
place. F, The procedure is repeated contralaterally.

Ligation of a Splint, Stent, or Prosthesis 81

at its original and only point of entry. Now; a thin instrument is
inserted through the protruding loop and used to pull up that por-
tion of the wire into the mouth through the fold (Fig. 6-13, D).

An end of the wire extends from both the buccal and the lingual
vestibule. These ends are twisted over the prosthesis; they are
then cut, tucked in, and covered with a bit of self-curing acrylic
(Fig. 6-13, E). There may be reason to cut a receptacle for the
twisted wire ends before they are covered. As many circumman-
dibular ligatures as needed may be placed to stabilize the prosthe-
sis (Fig. 6-13, F), but three such anchors usually suffice.

Circumzygomatic wiring is initiated by palpating the superior sur-
face of the zygomatic arch. After the skin has been prepared with a
chlorhexidine ghiconate and povidone-iodine scrub, an 18-gauge,
3li-inch spinal needle with stylet is inserted until it contacts the
superior bony surface of the arch. Next, the needle is directed medi-
ally to the arch; the forefinger of the practitioner’s opposite hand is
inserted into the mucobuccal fold as far superoposteriorly as possible,
and the needle is aimed toward the finger. The tissues are compressed
laterally, and the needle should be made to hug the maxilla so that it
is not pushed through the mandibular sigmoid notch (Fig. 6-14, A).
This can be assisted by having the patient partly close the jaw:

When the needle has perforated the maxillary mucobuccal fold,
a length of No. 2 wire is passed through its lumen, pulled down at
least 30 cm, and grasped with a Kelly forceps (Fig. 6-14, B). The
needle is then withdrawn along its path of insertion only as far as
the superior surface of the zygomatic arch while the intraoral wire
end is stabilized. The needle tip is passed, and its wire is wrapped
around and over the zygomatic arch and forced downward around
its lateral side as the wire is fed from its intraoral source. Again, the
needle is directed toward the same spot: an intraorally placed finger
(Fig. 6-14, C). An effort is made to have the wire emerge from or
near the first point of perforation. The doubled end of the wire that
protrudes from the needle tip is grasped with a second hemostat

and held in place while the needle is withdrawn (Fig. 6-14, D).
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When pedicles are created, an exposed donor site of either bone
or muscle should be left behind. These donor sites are dressed with
iodoform or Xeroform gauze or a periodontal pack, and splints,
stents, or sutures are used to hold them in place. Palatal, labial, and
buccal mucosal pedicles are created by dissecting the mucosa from
its bony or muscular bed through elevating or undermining. Flaps
generated from buccal and labial areas should be mobilized and
brought over the area to be covered only after a bleeding host site
has been created to receive them on the lingual or palatal surfaces
over healthy bone.

In similar fashion, palatal flaps with neurovascular bundles can
be developed, elevated, and rotated 90 degrees across the ridge,
where they can be sutured into newly made, bleeding, buccal
pockets (Fig. 7-14, B and C). To do this, a horizontal incision is
made in the buccal margin of the wound, separating the mucosa
from the muscle. Dissection should extend 1 cm into the buccina-
tor muscle. A scalpel blade or sterile, abrasive, heatless wheel is
used to denude the transported palatal flap of epithelium from its
tip for a distance of 1 cm. The tip then is slipped into the buccal
pocket, and several deep 4-0 Vicryl sutures are used to tack it in
place. The double layer created in this manner offers additional
assurance of a primary closure (Fig. 7-14, D).

After healing, the primary defect is covered by the transported
mucosa, and the donor (palatal) site, which had been protected by
a pack, is filled in with secondary-intention epithelium (Fig. 7-14,
E and F). In most cases, the patient’s vestibule has been sacrificed
(Fig. 7-14, G), and a subsequent vestibuloplasty may be required.

A more predictable procedure is the vestibuloplasty made
with a pedicle graft (Fig. 7-15, A). Three sides of the graft must
be outlined on the labial mucosa with a BP No. 15 blade. Its two
sides should extend from the vestibule to a length equal to the
height of the planned zone of fixed gingiva. The lateral incision
is connected across the mucosa parallel to the vermilion border,
leaving an intact base at the vestibule (Fig. 7-15, B). The flap is
lifted and undermined as described earlier, and the three cardi-
nal rules for pedicle flaps must be followed. When the mucosa
has been dissected from the orbicularis oris muscle to its full
extent, it is lifted with two Adson forceps, revealing the perios-
teum against the anterior mandible (Fig. 7-15, C). A periosteal
elevator is used to push the attached muscle fibers apically to the
depth of the anticipated correction that is equal to the length of
the flap. The periosteum must be allowed to remain in place; the
elevated pedicle flap is pressed against it, extending it apically
and expressing entrapped blood and air. A tapered needle and
5-0 dyed Polysorb are used to tack the flap to the periosteum at
its corners. Additional sutures are used, as needed, to keep the
flap securely in place.

If teeth are present, brass ligature wires are placed between
them, and extended, twisted loops are left to act as retentive
devices for a protective Coe-Pak dressing (Fig. 7-15, D). The
pack serves as a stabilizer and keeps the opposing labial donor
site more comfortable as it heals by secondary intention
(Fig. 7-15, E). As an alternative, this process can be simplified by
use of an appropriately sized piece of AlloDerm (discussed later
in the chapter).

Free Grafting Mucosa and Connective Tissue

Free grafting has its place in implant surgery, particularly during
the preparatory phases when areas of implantation need to be
altered so that zones of fixed gingiva can be created (Fig. 7-16, A).
This can occur with vestibuloplasty, which is done either with free
dermal or mucosal grafting.

Mucosal Grafting

When a free graft is planned, it should not be taken until the host site
has been prepared; this keeps donor tissues most viable. First, a ves-
tibular incision is made at the base of the fixed gingiva, if any exists.
If none is available, the incision is made at the gingival margins of
the teeth. The mucosa is pushed apically to the planned depth of the
zone of fixed gingiva, but the periosteum is left intact against the
bone, creating a split-thickness flap. A small, saline-soaked sponge is
placed in the wound, and a free split-thickness graft is taken from
the palate with BP No. 15 and No. 12 blades (Fig. 7-16, B). The lateral
portion of the palatal vault is the best donor site. It is important to
perform the dissection superficially, harvesting only mucosa and
taking care not to injure the greater palatine artery. The graft should
be 2 mm larger in each dimension than the host site requires, and
the corners should be rounded.

The graft is placed over the exposed host-site periosteum im-
mediately after harvesting and pressed into place with a saline-
moistened surgical sponge. Then, a tapered (not a cutting) needle
and interrupted sutures of 5-0 dyed Vicryl are used to tack it down
in strategic locations on all four sides. The closure is completed
with interrupted sutures 2 mm apart. At this point, the graft is
blanched (Fig. 7-16, C). The palate and graft areas are dressed and
then protected with previously prepared acrylic stents, each lined
with periodontal pack.

Within 1 week of removal of the pack, evidence of success is
seen on inspection. The graft appears pink and well attached
to host tissues (Fig. 7-16, D and E). If AlloDerm is used, similar
success can be achieved without the need for harvesting.

Free grafting also is effective for creating vestibules in edentu-
lous jaws. This procedure is performed before implants are placed
(Fig. 7-17).

AlloDerm

Allogenic Mucosal Grafting

AlloDerm is a homologous material, an acellular dermal matrix that
was introduced in 1994. It is processed from human skin and is
reported to have an intact basement membrane, retained collagen,
and absence of epidermal and fibroblast cells. It is treated so that it
is immunologically inert, and it is packaged in a dehydrated state.

Unlike the other membranes described previously, this allogeneic
material is not used as a GTRM. It is used only as a substitute for
gingiva or mucosa, because AlloDerm serves as a scaffold for epithe-
lial cell migration, which allows pigmentation and contour to emu-
late the surrounding tissues. AlloDerm GBR (guided bone regenera-
tion) is used specifically as a resorbable barrier while it simultaneously
converts into a zone of keratinized tissue. It has a smooth side, which
is placed against the underlying bone or connective tissue, and a
roughened side, which faces outward. In addition, to prevent the
significant error of the improper side being placed down, each speci-
men has an orientation slit, which must be horizontal on the surgeon’s
upper left or lower right corner. This type of surface graft should be
used when not enough soft tissue is available to create a primary
closure and undermining is not an acceptable alternative; when the
potential overlying flap has been torn, damaged, or devascularized;
or when the ridge has been enlarged significantly by spreading, split-
ting, or grafting. Taking palatal tissue is time-consuming and painful,
and this graft material serves as a satisfactory substitute.

AlloDerm requires rehydration with two saline baths, each last-
ing 5 minutes. After rehydration, it becomes soft, compliant, and
amazingly strong. If the graft is not large enough (the largest size
commercially available is 2 X 4 cm), two or more pieces may be
sutured or microstapled together (Fig. 7-18).
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Crestal preparation drill and final shaping drill for a regular platform (RP} implant. {Courtesy Nobel Biocare, Yorba Linda,

Lalt.)

Mk Il &5 5-mm WP Implant
The crestal preparation drill and final shaping drill for a WP im-
plant are shown in Fig. 10-6.

Drilling Procedure

Mk IV & 4-mm RP Implant. The Mk IV implant is reccommended

for use in predominantly soft bone (classes Il and IV). The surgeon

must pay particular attention to bone quality. Optimum results
depend on selection of the appropriate drill diameter after the
bone quality at each site has been evaluated. In principle, the oste-
otomy sequences are the same as for placement of a Mk III implant

(Fig. 10-7).

Class IV (Very Soft) Bone. The process for drilling in very soft
bone is as follows:

1. A standard drill kit is used.

2. Invery soft bone, the implant is placed directly after the 2/3-mm
pilot drill is used.

3, In the posterior maxilla, where a wider preparation is needed, a
3-mm drill is used. To improve apical implant stabilization in
soft bone, the surgeon may elect not to extend the full length
with the 3-mm twist drill.

4. Traditional countersinking should be avoided in very soft bone, so
that better use can be made of the available thin crestal cortex

The implant platform may be left to the level of the alveolar crest

for maximum compression and initial stability:

5. If the bone topography is irregular and/or of a different density
around the implant head, the Mk IV RP counterbore can be
used for access shaping to allow easier future abutment con-
nection. If a good-quality cortex layer is available, the Mk IV
RP counterbore should be used according to the standard pro-
tocol, at either high or low speed. The reference line on the Mk
IV RP counterbore indicates the seating level of the implant
platform.

6. If the osteotomy equipment has the capability, the implant
should be inserted using progressively increasing insertion
torque. Torque levels are based on bone quality and the resis-
tance encountered, so that the bone threads are protected from
stripping. In soft bone, the torque level should begin at 20 Nem.
The last turn is carefully hand-tightened to obtain a precise
platform level position and to ensure that the resistance to
insertion is positive and increasing.

Class III (Soft to Moderalely Soft) Bone. 'The process for drill-
ing in soft to moderately soft bone is as follows:

1. A standard drill kit is used.

2. The sites are prepared for use of the 3.15-mm twist drill.
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conventional sranemark IMpIants, were usea In e anteror
rmaxilla to support this fixed, cross-arch stabilized prosthesis.
{Courtesy Nobel Biocare, Yorba Linda, Calif.l

Zygoma implants are available in the TiUnite line and with a
machined titanium surface. The surgeon must have experience in
maxillofacial surgical techniques to perform the implantation proce-
dure. (A detailed description of the surgical technique is presented
in Chapter 17.)

The Zygoma implant is available in only one diameter, 3.5 mm,
but in several lengths (30, 35, 40, 45, 50 and 52.5 mm). Drilling
during the osteotomy should not exceed 2000 rpm, and sufficient
irrigation throughout the osteotomy sequence is important.

1. The palatal mark for the implant’s entrance is made with a
round burr.

2. The 2.9-mm twist drill then is worked well into the Zygoma
implant, and the desired length of the implant is measured with
the depth gauge.

3, A 3.5-mm pilot drill is used to lengthen and finish off the drill
sequence.

4, At every stage of the osteotomy sequence, the surgeon must
check the depth and path of insertion to avoid overpreparation of
the site. Care must be taken to ensure the correct angulation and
to prevent drill wobble, which can widen the preparation site.

5. The implant is rotated clockwise, using the handle, until the
desired depth and head position have been achieved. The head of
the implant can be positioned accurately by observing the screw
that locks the implant mount to the implant. The screw position
exactly marks the future position of the abutment screw.

3ending forces must not be applied during this procedure.

: may distort the implant head or cause the implant mount
screw to fracture or loosen. If the hand wrench has to be used exces-
sively, the implant mount screw should be checked for loosening and
retightened if necessary.

6. The implant is rotated to such a position that the angulated hex-
agonal top is directed toward an ideal occlusal plane. This can
easily be verified by observing the position of the implant mount
screw, which corresponds to the position of the abutment screw.

7. The insertion tool is removed and replaced with a cover screw.

NobelActive is a new line of implants that has shown high initial
stability with an insertion torque of nearly 70 Ncm, even in com-
promised bone, and good bone-condensing capability. Even after

the implant has been screwed in, if the implantologist is not happy
with the angulation, the implant can be backed out and, using the
same crestal access, it can be redirected into a more acceptable
plane without the need for a new osteotomy. The unique tip and
thread design slice through bone and, unlike conventional self-
tapping implants, which scrape away the bone as they tap, the
back-tapered coronal region allows for maximum alveolar bone
volume around the implant, for improved soft tissue support.

The expanding tapered body of the implant acts as a threaded
osteotome, allowing expansion of narrow ridges, and accounts for
the implant’s high stability in compromised bone. In the implant
body area, the reverse culting flutes allow gradual widening of the
osteotomy. In the apical area, osteotomy blades create a smaller
apical osteotomy.

Abutments are securely positioned by the hexagonal interlock-
ing ofthe internal conical connection. With the abutment in place,
the built-in platform shifting is apparent. Platform shifting is
designed to enhance soft tissue integration, and provide more
natural-looking esthetics.

The implant also has built-in dual-function prosthetic connec-
tion; a conical connection acts as a deeper internal connection for
increased mechanical strength, and a second internal hexagonal
interlock ensures secure repositioning of prosthetic components.

The maximum insertion torque for Nobel Active was established
at 70 Ncm and was designed with high torque strengths in mind:

282 Nem maximum implant torque strength for NobelActive

3.5 mm

452 Nem maximum implant torque strength for NobelActive

4.3 mm

When compared to the maximum insertion torque of 70Ncm, a
significant safety margin exists.

The implant is available in 3 different diameters 3.5, 4.3, 5.0 mm
and restorative platforms of 3.5 mm and an abutment interface of
3.0 mm for the 3.5 mm implant and 3.9 mm restorative platform
and 3.4 mm abutment interface for the 4.3 and 5.0 mm implant. All
three diameters come in varying lengths of 8, 10, 11.5, 13, 15, and
18 mm.

The drill sequence is similar to that of the other implants by the
same manufacturer. The pilot drill is a 2.0 mm twist drill, which is
used to 2 to 4 mm shy of the implant length as the implant will
self-tap drill its final path during the insertion step. In type III
bone, the next drills to be used are the 2.4 mm/2.8mm twist drill.
From here, the 3.5 mm implant can be self-threaded into position.
In types Il and I bone, a 3.2 mm twist drill is to be used, and then
the implant can be hand threaded. The same protocol is used when
inserting the 4.3 and 5.0 mm diameter implants. Depending on the
quality of bone, fewer drills can be used for softer bone. For denser
bone, additional drills of increasing diameter are to be used before
the insertion of the implant. For example, in type IV bone, before
the insertion of implant, the last drill can be a 2.8 or 3.2 mm drill
for the 4.3 mm implant. In type III the sequence should be 2.0, 2.4,
2.8, 3.2, 3.6, and then the insertion. In type Il and I, depending on
the resistance met, 3.8 and 4.2 mm drills might be used before the
insertion of the 4.3 mm implant.

For the 5.0 mm implant, the sequence can be 2.0,2.4,2.8,3.2, 3.6,
38, 42, and 4.6 mm drills before the insertion of the implant. The
sequence can be terminated at any point when the surgeon feels that
not enough resistance is being met during the osteotomy procedure
and that the implant can be hand-inserted without much stress.

Self-drilling should not be attempted in dense bone or if the
osteotomy preparation is deeper than the planned implant. Ifat any
point during the self-insertion, the surgeon feels that the direction
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of the implant is incorrect (either for prosthetic or anatomic con-
cerns), he or she can simply back the implant out and redirect it so
that the implant will self-thread into a new plane.

Using a variety of different abutments available for the implant
system, it can be immediately restored using either a matching or
switch platform abutment as the implant is cleared for both im-
mediate or delayed prosthetic rehabilitation.

NobelSpeedy Replace (Internal Hex);
NobelSpeedy Groovy and NobelSpeedy
Shorty (External Hex) Implants

The NobelSpeedy Replace, NobelSpeedy Groovy, and NobelSpeedy
Shorty are available in a range of diameters: 3.5, 4, 5, and 6 mm
(Replace); and 3.5, 4.1, and 5.1 mm (NobelActive, NobelSpeedy
Groovy, and NobelSpeedy Shorty [which is only 5.5 mm long]).

Except for the Shorty, these implants also have a range of lengths:

10, 11.5, 13, 15, and 18 mm.

The osteotomy procedure and placement protocol for these
implants are the same as for the Branemark system.

At this point, the 2.4-mm twist drill described in the generic
system (see Chapter 9) will have been used to its final depth. The
procedure then moves through the following steps.

1. For dense bone, the 2.8-mm twist drill is used next. The sur-
geon must proceed with care, particularly if internal cooling is
not available. For the 4-mm implant, a 3.2- or 3.4-mm drill
will be the final one used to drill to depth, depending on the
density of the bone.

2. The compatible end of a paralleling pin is placed in the oste-
otomy to verify the angulation of the preparation.

3. The appropriate countersink is used at the top of the osteo-
tomy. The short countersink is recommended for implants
10 mm long or shorter and the long countersink for implants
longer than 10 mm.

4. The osteotomy is measured with the depth gauge, and any
necessary corrections are made.

5. The handpiece connector is attached to the ultra-low-speed
handpiece, and the console is set to its lowest speed.

6. Unless self-tapping implants are used or the bone is a compliant,
bone tapping is performed. The appropriate bone tap is snapped
into the handpiece connector while the tap is stabilized in the
fixture rack with titanium-tipped hemostat. Bone taps and
implants must not be handled with fingers, gloved or otherwise.
The rack and forceps are used for mounting and removal.

7. The low-speed handpiece (8 to 18 rpm) is used (along with
copious saline irrigant) in a forward or clockwise direction to
tap the bone.

8. When the tap has arrived at a point 3 mm short of the full
depth, the motor is stopped, and tapping is completed with the
handheld wheel or handheld ratchet.

9. The tap is removed by turning the handheld wheel or ratchet
wrench counterclockwise (reverse mode).

10. The outer container of the chosen implant is opened, and
titanium-tipped forceps are used to transfer the implant into
the proper-diameter hole in the rack. The implant is attached
to the handpiece connector with the screwdriver, while it is
stabilized with notched-beak, curved hemostatic forceps.

11. The ultra-low-speed handpiece rotates the implant into the pre-
pared site at less than 20 rpm, until it is 3 mm short of full seating.
Most motors stop when the implant is fully seated, but the risk of
stripping the bone threads does exist. The safest course, therefore,
is to seat the implant for the last 3 mm with the handheld wheel
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or, if necessary, the handheld ratchet device. The handpiece is

detached from the connector, leaving the latter attached to the

implant. The ratchet handle is held as close to the implant as pos-
sible to enhance tactile sensitivity and to minimize the excessive
distracting movements the long handle can cause.

12. The implant’s stability is ensured by tightening with the hand-
held wheel or ratchet wrench. If the operative site had stripped
internal bony threads, the implant system has a 4-mm backup
implant for the 3.5-mm implant of commensurate lengths. The
backup implants should be introduced into their sites directly,
without pretapping.

13. The screwdriver is used to back oft the fixation screw while the
open-ended wrench provides countertorque to the implant.

14. The wounds are irrigated, and the cover screw is then placed.
A throat pack should always be in place when small instru-
ments and fittings, such as cover screws, are used. Techniques
for placing the cover screw include the following:

o A special screwdriver in a low-speed handpiece can be used
to place the cover screw, which is tightened with either the
short or long blade screwdriver.

« The flat-top cover screw can be seated with the hexagonal
screwdriver.

15. The flap may now be sutured (see Chapter 6).

The uncovering procedure is described in Chapter 9. The ap-
propriate healing collar or cuff or an abutment is placed, depend-
ing on the thickness of the tissue and esthetic needs. Healing cuffs
should protrude approximately 2 mm above the free gingival mar-
gin. Special abutments are used that are similar in contour and
diameter to the anticipated restoration. These abutments are kept
in position until the tissues have matured sufficiently to allow
impression procedures. Generally, this takes 2 weeks.

NobelDirect 3.0 Implant

The NobelDirect 3.0 implant combines the osseous and restorative

components into one piece. It was the first threaded implant

approved by the U.S. Food and Drug Administration (FDA) to have

a 3-mm diameter and an integrated abutment designed for one-stage

surgical procedures and cemented restorations. The abutment can be

prepared to an optimized adaptation to the gingival margin.
Insertion of the implant requires only a few steps.

1. A tissue punch or a flap reflection can be used to expose the
osseous crest.

2. With copious irrigation, a 1.5-mm twist drill is used to plan the
direction of insertion and to prepare a guide path for the next-
size drill (either a 2- or 2.4-mm twist drill), which is used to full
depth.

3. After the patency of the osteotomy site has been confirmed, a
3-mm twist drill is used to the full depth.

4. The implant is transferred to the site, with its abutment compo-
nent used as a carrier. At a very slow handpiece speed (15 rpm),
the implant is screwed down. The implant is seated for the final
3 mm with the manual torque wrench.

5. The tissues can be closed in the usual manner. A healing cap is
placed on the abutment, which can be used as the understructure
for the temporary prosthesis.

NobelDirect Posterior Implant

Like the NobelDirect 3.0 implant, the NobelDirect Posterior implant
combines the osseous component and the restorative component
into one piece. It, also, is based on the one-stage placement concept.
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The NobelDirect Posterior implant is available in diameters of
35,4.3,5 and 6 mm and in lengths of 8, 10, 13, 16, and 18 mm.
Like the NobelDirect 3.0, it is a threaded implant with an integrated
abutment designed for one-stage surgical procedures and cemented
restorations. The abutment can be prepared to an optimized adap-
tation to the gingival margin. This model, too, requires few steps for
placement.

1. A tissue punch or a flap reflection can be used to expose the
osseous crest.

2. With copious irrigation, a 2-mm twist drill is used to plan the
direction of insertion and to prepare a guide path for the
next-size drill. The implant’s insertion path is confirmed with
a direction indicator.

3, A 3.5-mm tapered drill is used to the full depth, and the direc-
tion is verified again.

4. Depending on the density of the bone, either a 4.3-mm bone drill
or a 4.3-mm screw tap is used, and the implant is then inserted

(Fig, 10-11).

As mentioned earlier, although implant systems are quite similar,
they are packaged differently:. For example, Noble Biocare is avail-
able in a scored glass or plastic tube that snaps in half on finger
pressure. Biomet-3i implants come in a blister pack that includes
the surgical cover screw. Some designs are manufactured as self-
tapping implants in large and small diameters.

The OsseoTite surface and the NanoTite surface create a more
complex surface topography. The NanoTite surface is a micro-
topography of the OsseoTite surface combined with Discrete Crys-
talline Deposition (DCD)] of calcium phosphate particles 20 to
100 nmin size. The NanoTite implant surface, therefore, interlocks
with the newly formed cement line matrix of bone.

These implants are available in diameters ranging from 3.25 to
6 mm and in lengths from 8.5 to 18 mm. The insertion techniques
vary slightly with each size (Fig. 10-12).

The decade-old OsseoTite surface implant is a hybrid, threaded
implant in which the apical threads up to the fourth level are coated,
and the three most cervical threads are machine finished. On the
OsseoTite Certain Prevail, the entire implant surface, including the
neck, is surface coated The purpose of this design is to incorporate
the most desirable features of similar products into one implant (i.e.,
greater retention apically, less irritating finish cervically). Entire
implant lines are available with the NanoTite surface either on the
bottom of the polished collar or on the top of the collar (Prevail).

The NanoTite Prevail implant incorporates integrated platform
switching and an internal connection with the OsseoTite surface
and nano-scale crystals on the top the collar, creating a continuous
bone-loading surface (Fig. 10-13).

The four major categories of implants are micro, mini, standard,
and wide. Diameters range from 325 to 6 mm. The difference be-
tween a microimplant and a mini-implant is the emerging cervical
area. The microimplant has a 3.4-mm diameter; the mini-implant is
available in a 4.1-mm diameter for improved cosmesis and a better
emergence profile. The following steps are used to place the implants.

At this point, the 2.75-mm twist drill described in the generic
system in Chapter 9 will have been used to its final depth.

1. Fordense bone, the 3-mm twist drill is used next. The surgeon
must proceed with care, particularly if internal cooling is not
available.

2. The compatible {3 mm) end of a paralleling pin is placed in the
osteotomy to verify the angulation of the preparation.

3. The appropriate countersink is used at the top of the osteotomy:
The short countersink is recommended for implants 10 mm
long or shorter and the long countersink for implants longer
than 10 mm.

4. The osteotomy is measured with the depth/direction gauge,
and any corrections needed are made.

5. The handpiece connector is attached to the ultra-low-speed
handpiece, and the console is set to its lowest speed.

6. Unless self-tapping implants are used or the bone is compli-
ant, bone tapping is done. The appropriate bone tap is
snapped into the handpiece connector while the tap is stabi-
lized in the fixture rack with the titanium-tipped hemostat.
The bone taps and implants should not be handled with the
fingers, gloved or otherwise. The rack and forceps are used
for mounting and removal. Some manufacturers prepare
each implant with its own handpiece connector (e.g., Biomet-
3i). Others (e.g., Straumann) prepare some of their implants
with a handpiece connector and some require attachment of
a connector at the time of surgery.

7. The low-speed handpiece (8 to 18 rpm) is used (along with
copious saline irrigant) in a forward or clockwise direction to
tap the bone.

8. When the tap arrives at a point 3 mm short of the full depth,
the motor is stopped, and tapping is completed with the hand-
held wheel or handheld ratchet wrench.

9. The tap is removed by hand, using counterclockwise turns of
the wheel or the ratchet wrench (reverse mode).

10. The glass container with the chosen implant is snapped
open, and the implant is allowed to fall gently into the small,
square container marked “T" (for titanium). A titanium-
tipped forceps is used to transfer the implant to a hole of the
proper diameter in the rack. The implant is stabilized with
notched-beak, curved hemostatic forceps and is attached to
the handpiece connector with the closed blade screwdriver.

11. The ultra-low-speed handpiece rotates the implant into its
prepared site at less than 20 rpm, until the implant is 3 mm
short of full seating. Most motors stop when the implant is
fully seated, but the risk of stripping the bone threads exists.
The safest method, therefore, is to seat the implant for the last
3 mm with the handheld wheel or, if necessary, the handheld
ratchet device. The handpiece is detached from the handpiece
connector, which is left attached to the implant. The ratchet
handle is held as closely as possible to the implant to enhance
tactile sensitivity and to minimize excessive distracting move-
ments, which the long handle can cause.

12. The implant’s stability is ensured by tightening with the wheel
or ratchet wrench. If the operative site shows stripped internal
bony threads, the Nobel Biocare system offers 4-mm backup
implants of commensurate lengths. They should be introduced
into their sites directly, without pretapping.

13. The closed blade screwdriver is used to back off the fixation
screw while the open-ended wrench provides countertorque
to the implant.

14. The wounds are irrigated, and the cover screw is then placed.
A throat pack should always be in place when small instru-
ments and fittings, such as cover screws, are used. Techniques
for placing the cover screw include the following:

A special screwdriver in a low-speed handpiece can be used
to place the cover screw, which is tightened with either the
short or long blade screwdriver.

The flat-top cover screw can be seated with the hexagonal
screwdriver.

15. The flap may now be sutured (see Chapter 6) (Fig. 10-14).
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Rights were not granted to include this figure in electronic media.
Please refer to the printed publication.

Rights were nol granted to include this figure in electonic media.

Please refer to the printed publication. . .
P pud A to M, Ostectomy sequence for a Certain Prevail

straignt-wallea implant. {Courtesy Biomet-3i, Palm Beach Gardens, Fla.)

At this point, the 3-mm internally irrigated spade drill will have 3. The implant is brought to the osteotomy with its prepackaged

been used to the planned depth. handpiece connector. Before it is seated, the handpiece connec-

1. The 3-mm spade drill is the final sizing drill for the 3.3-mm tor screw is loosened by turning the hex driver a half turn
implant. The 3.2-mm drill is the final sizing drill for the 3.7-mm counterclockwise. The implant is seated to its final depth by
Screw-Vent implant, and the 4.2-mm drill is the final sizing drill turning the hand ratchet in a clockwise direction until the im-
for the 4.7-mm implant body. plant is flush with the crest of bone.

2. If the bone is dense, a bone tap may need to be used at 15 to 4. The handpiece connector is backed out with the hex tool, and
30 rpm to the final depth. If possible, however, tapping should the healing screw is placed with the same driver.

be completed by hand. 5. The flaps are sutured in the standard fashion.
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Keystone Dental makes three designs of threaded implants: Renova
{which has an internal hex); tapered and straight-walled Restore
{which have an external hex [threaded and cylinder]); and the
Stage-1 single-stage system.

Renova’s resorbable blast media (RBM) surface texture has an
internal hex. It is available in diameters of 3.75 and 4.5 mm and in
lengths of 8.5, 10, 11.5, 13, and 14.5 mm. The steps for placement
are as follows.

At this point, the 2-mm generic spade drill will have been used
(to a depth at least 1 mm shorter than the length of the implant,
which is always a good rule to follow).

L. For the 3.75-mm implant, the appropriate length 3.75-mm
finishing drill is used to complete the osteotomy.

2. For a 4.5-mm implant, the matching diameter finishing drill is
used to the planned depth, but only after a 4.5-mm drill has
been used as an interim device.

3. The implant is placed in the preparation with a placement head,
which is the carrying implement. The head is then unscrewed
and removed.

4. The appropriate healing screw is placed in the implant. In addi-
tion to the conventional design, Orthomatrix makes flanged
healing screws, which are intended for areas where the implant
may be seated too deeply (e.g., into the maxillary sinus or nasal
floor). The flanged screws have a lip that extends beyond the
implanfs circumference and serves as a stop against the bone,
preventing the implant from being impelled into an undesirable
zone. Flanged screws must be placed in the implant before it is
seated (Fig. 10-23).

5. Flap closure now may be performed.

Restore, Keystone's external hex series of implants, is available in a
variety of lengths and widths. Depending on the surface design
(RBM or HA), the diameters are 3.3, 3.75, 4, 5, and 6 mm, and the
lengths are 8 to 18 mm. The RBM model is a hybrid design that has
textured threads apically and, depending on the diameter, ma-
chined threads (two to four) beneath the cervices.

The insertion technique for Restore follows the general outline
presented in Fig. 10-24.

The press-fit cylinder system has a smooth surface design. The
steps for insertion are described here.
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At this point, the 3-mm spade drill will have been used to its
final depth (1 mm shorter than the length of the implant, which is
always a good rule to follow).

L. For the 3.4-mm implant, the 3.4-mm trispade finishing drill of
the appropriate length (10, 13, or 15 mm) is used to complete
the osteotomy.

2. For the 4.2-mm implant, a generic 3.4-mm drill is used first as
an interim device. Then the matching-diameter trispade finish-
ing drill (available in lengths of 8, 10, 13, and 15 mm) is used to
the planned depth.

. For a 5-mm implant, a 4.2-mm drill is followed by the 5-mm
trispade finishing drill (also in lengths of 8, 10, 13, or 15 mm),
which is used to its final depth.

4. The Restore system supplies steel try-ins in 3.4-, 4.2-,and 5-mm

diameters. These are used to confirm that the proper depth and

width have been obtained.

(5T

5. Firm finger pressure on the package cover, which carries the
implant, is used to place the implant in the preparation. The
head is then twisted off and removed.

6. Final implant seating is done with a Biocare mallet supplied by the
manufacturer and an anterior straight or the posterior bayonet
tapper. The tapper has been designed with a wide-diameter plastic
tip, which prevents overdriving of the implant. When properly
seated, the implant is at rest level with the alveolar crest.

7. The appropriate healing screw is placed in the implant. In addi-
tion to the conventional healing screw design, Orthomatrix
makes flanged healing screws (Fig. 10-25). These are intended
for use in areas where the implant may be seated too deeply
(e.g., into the maxillary sinus or nasal floor). The flanged screws
have a lip that extends beyond the implant circumference and
serves as a stop against the bone, preventing the implant from
being impelled into an undesirable zone. Flanged screws must
be placed in the implant before it is seated.

8. Flap closure now may be performed.

The Stage-1 single-stage implant system combines the RBM surface
with an internal locking prosthetic connection and eliminates the
need for a second surgery, which reduces treatment chair time.
Restoratively, the Stage-1 implant provides esthetic results using
simple restorative procedures that require minimal components
and instrumentation.

Stage-1 implants are available in diameters of 3.3, 4.1, 4.8, 5.5,
and 6.3 mm (4.8-mm regular and 6.5-mm wide prosthetic connec-
tions). Collar heights are 1.8 or 2.8 mm, and the available lengths
are 8,10, 12, 14, and 16 mm.

The locking Morse taper connection and the tissue level pros-
thetic connection improve visibility during abutment seating. The
internal tapered connection automatically centers the abutment
during placement. The smooth, flared neck provides a natural emer-
gence profile and facilitates soft tissue management (Fig. 10-26).

All but one implant series from Straumann ITI are the single-
stage type. The implant neck or abutment-receiving position
remains exposed after suturing. The healing screw, therefore, is
exteriorized (Fig. 10-27). All the implants are available with the
SLA or SLActive surface treatments.
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have different markings. It is imperative that the depth indicators

on the latch reamers are known before surgery. No assumptions

should be made about the height of the first marking on any latch

reamer. If there is any doubt about the markings on any drill or

reamer, take a measurement before using the reamer. Bone may be

harvested from within the flutes of the reamers as no irrigation is

utilized.

1. Widen the socket with successively wider reamer burs without
any irrigation and at a maximum of 50 RPM (Figure 11-2, C).

2. For a one-stage procedure, remove the black healing plug
(Figure 11-2, D).

3. Replace the black healing plug with an appropriate temporary
abutment (Figure 11-2, E).

4, Insert the implant with abutment into the socket (Figure 11-2, F).

5. Trim tissue if necessary. Wait for a minimum of 10-12 weeks
for osseointegration before removing temporary abutment

(Figure 11-2, G).

The Star/Vent implant is a single-stage, one-piece, titanium plasma
spray (TPS) screw implant that allows immediate loading. It is
available in diameters of 3.3 and 4 mm and lengths of 8, 11, 14,
and 17 mm.

The Star/Vent implant has the Star¥Lock internal hex screw and
a press-fit cylinder in non-coated, restorable blast media—surface
roughening treatment (RBM), TPS, or HA coated. Abutments are
straight or 15 or 25 degrees. The implants are available in various
diameters (3.3, 3.8, 4, 5, and 6 mm) and lengths (8, 10, 11, 13, 14,
and 15 mm).

The external hex system in screw and press-fit cylinder shapes
also is available. The different surfaces include RBM, surface
roughening for noncoated implants, HA, and TPS. The HA and
TPS coatings are available in all sizes.

For the osteotomy for the Star/Vent, the 3-mm generic spade
drill is used to its planned depth.

1. The osteotomy is enlarged with the 3.17-mm spade drill to the
predetermined depth.

2. The steps of enlargement are continued with the handheld final
sizing reamer (3.3 mm).

3, Gentle finger pressure is used to form the countersink. The os-
teotomy is completed by hand and by using the counterbore
reamer in a clockwise direction.

4. The millimeter-calibrated depth gauge should be used to con-
firm the depth of the osteotomy.

5. The one-piece Star/Vent insertion instrument is screwed to the
implant.

6. The implant is seated, and the surgeon starts to thread it into
the surgical preparation with the Star/Vent hand wrench.
Seating is completed by using the ratchet wrench in a clock-
wise direction.

7. When the implant has been fully seated, the healing closure
plug is placed using the plug socket and hex-head wrench.

8. The flaps are sutured.

MIS has a wide range of implants that allow reconstruction
of a single tooth, screw-retained or cemented fixed bridges,
and overdentures. These implants are made of biocompatible,

medical grade titanium, and their surface is dual roughed by
sand-blasting and acid-etching procedures. The product line
ranges from root form implants to temporary provisionals to
orthodontic anchorage.

The screw-type root form lines (i.e., BioCom, Seven, and
Mistral) have an internal connection. Placement of these im-
plants follows the generic surgical protocol for root form
implants using either the flap or Hapless approach. The osteot-
omy is created in incrementally increasing diameters of 0.5 to
1 mm until the ideal shape and size have been created. The im-
plant then is either hand or engine driven to the full depth.
A healing cover screw or an abutment is inserted on top of the
implant, depending on whether a one-or two-stage protocol
is used.

Neoss implants are manufactured from commercially pure grade
4 titanium. A multistage blasting process is used to achieve an
ultraclean, high-energy surface with high wetability. A con-
trolled roughness with a finer texture in the cortical part of the
implant ensures optimum soft and hard tissue response. The
self-tapping, double-threaded design provides unique stability
and safe insertion.

The same abutment connection (internal) is used for all the
implants; this simplifies installation, because only one implant
driver is used. The implant’s design makes it suitable for all treat-
ment protocols, including one- or two-stage surgery, immediate
placement, and early or immediate loading.

The Neoss implant kit (Fig. 11-3, A), includes the implant, im-
plant cover screw; and two Peek healing abutments with a screw.
All of the components come in separate sterile compartments,
which can be opened individually. The surgeon should have all the
components necessary to facilitate one- or two-stage surgery at the
time of implant placement.

Neoss implants are available in five diameters (3.5, 4.0, 4.5, 5.0,
and 5.5 mmy) and in lengths that range from 7 to 15 mm in incre-
ments of 2 mm.

When the Neoss system is used, the 3-mm generic spade drill
is used to its predetermined depth, which is checked with the
direction/depth gauge (Fig. 11-3, B and C). The process then
moves through these steps.

1. The intermediate drill is rotated to its final depth (Fig. 11-3, D).

2. The countersink bur is inserted into the osteotomy to prepare
the osseous crest for proper seating of the implant. The bone tap
is used for dense bone; it is rotated while firm apical pressure is
applied (Fig. 11-3, E).

3, The 3.2-mm twist drill creates the requisite width for the
3,5-mm implant.

4. For the 4.5-mm implant, the osteotomy is flushed with ster-
ile saline, and step 3 is repeated using the 4.1-mm twist
drill.

5. The 5.5-mm implant requires the use of the 4.4-, 49-, and
5.1-mm twist drill. The osteotomy must be flushed with sterile
saline between progressive drilling episodes.

6. Finger pressure is used to place the implants in the bone.

7. The implant is driven into the osteotomy at a speed not
to exceed 50 rpm and then hand-tightened with a torque
wrench to its final position level with the alveolar crest
(Fig. 11-3, F).

8. The procedure is completed by suturing the flaps.
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the blade frequently in the osteotomy. When the correct shape and
configuration are achieved, the altered ends are polished thor-
oughly with an aluminum oxide wheel, and the implant is seated
in the bead sterilizer for 10 seconds, cooled in saline, and placed in
its osteotomy. Before final seating, many implantologists prefer to
treat blades and plate-form implants as described in Appendix E.
Unlike the chrome alloys, titanium is self-passivating (air causes
the almost instant formation of a surface oxide layer); therefore
this step may be eliminated. Gentle tapping is followed by use of
the seating instrument and mallet and then by suturing.

The advantage of a submergible blade is that it can be semiburied to
allow a trauma-free period of integration (Fig. 12-18). The disad-
vantages of a submergible blade are that the cervix is quite large,
requiring a large accommodation at the ridge crest, and corrections
in abutment angulation and alignment are much more difficult, if

not impossible, to achieve. However, some companies do make
adjustable angled abutments.

All corrective manipulations on submergible blade implants are
made only with the prosthetic abutment screwed or placed firmly
in position. If this is not done, the threaded socket is likely to
become distorted, destroying the implant.

After the osteotomy is completed, the site that corresponds to
the abutment location is marked. A No. 4 round bur, with irrigant,
is used to make an ovoid enlargement, half from the buccal, half
from the lingual, to accommodate the cervix and allow full seating
of the shoulder (Fig. 12-19). The abutment is left attached so that
its angulation and prosthetic acceptability can be evaluated before,
during, and immediately after implantation. The abutment then is
removed and kept for use with that specific implant at the time of
second-stage surgery. Threaded or plastic healing caps are avail-
able, depending on the type of implant. If the bead sterilizer has
been used, the abutment receptacle must be carefully inspected for

any entrapped beads.
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4. Registration of jaw relations: The record base is attached to the
abutments, and the occlusal rim is adjusted to the correct vertical
height and occlusal plane orientation. Adequate lip support
and facial contours are also evaluated, and appropriate adjust-
ments are made to the occlusal rim. Tooth shape and shade are
selected.

5. Tooth setup in wax: A preliminary tooth setup is made, accord-
ing to conventional prosthetic principles.

6. Try-in of the preliminary tooth setup: The wax setup is tried in
the patient. The surgeon should evaluate vertical dimension,
occlusal relationships, cantilevers, cuspal inclination, tooth
shade and shape, hygiene access, lip support, facial contours,
and other factors.

7. Framework fabrication: A rigid framework with adequate vol-
ume and precision is made. Cast gold-alloy or precision-milled
titanium frameworks (e.g., Procera Implant Bridge) are recom-
mended. It is imperative that the framework fit passively on the
master cast.

8. Try-in of framework: The passive fit of the framework is
verified intraorally. Magnification loops can facilitate this
procedure.

9. Processing and delivery of final restoration: The passive fit of the
final restoration, once fabricated, is verified intraorally, and the
retaining prosthetic screws are tightened to 15 Ncm. The occlu-
sion is carefully checked and, if necessary, adjusted.

Any primary occlusal contacts on distal cantilevers are eliminated.
Screw access holes are temporarily sealed. Oral hygiene procedures
are discussed with the patient, and the necessary instructions are
given. Intraoral radiographs are recommended to verify compo-
nent fit and to record baseline marginal bone levels.

10. Postinsertion visit: The patient should be seen 1 to 2 weeks after
delivery for a checkup. The stability of the restoration is checked,
and a general evaluation of function, phonetics, and esthetics is
made. The stability of the bridge-retaining gold screws is also

tested, and if necessary, the screws are retightened. The screw
access holes can be permanently sealed. A soft, easily removed
material is placed over the screw head, and a hard filling mate-
rial, such as composite resin, is placed on top of that to seal the
holes completely:

11. Recall schedule: A recall schedule is established, based on indi-
vidual evaluation of each patients needs and circumstances.
Annual clinical checkups are recommended, with intraoral
radiographic examinations after 1, 3, and 5 years.

If the Zygoma implant has no or very limited support from marginal
bone, the individual fixtures should be splinted to each other. This
should be done immediately after second-stage surgery (abutment
connection).

Ideally, an impression is made at the time of second-stage sur-
gery. A rubber dam can be used to cover the surgical incisions and
sutures. The abutments and impression copings will penetrate the
dam. A laboratory working cast is poured, and gold copings are
attached to the abutment replicas.

A gold bar then is adjusted to fit and is soldered to the gold cop-
ings. The rigid bar is attached to the abutments intraorally and
secured in place with gold screws. The patient’s removable prosthe-
sis is carefully adjusted and relined with a soft relining material, as
previously described.

The mechanical performance of implants, abutment screws,
and prosthetic components, as well as long-term osseointe-
gration, may be adversely affected by lack of passive fit of
the restoration, inadequate prosthesis design, trauma to the
oral region, and various other aspects of biomechanical
overload.

The Zygoma implant can withstand functional load only if rigidly
connected to at least two (and preferably more) osseointegrated
implants.
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3. The impression of the denture is filled with cold-cure acrylic
using the powder-liquid technique. After the impression has
been filled, the duplicator is closed again and placed in a pressure
pot for complete curing,

4. After 30 minutes at 300° E, the template is removed from the
duplicator and the excess flash is trimmed with flame-shaped
acrylic burs.

5. To allow the template to serve as a guide for implant position-
ing, the facial surfaces of the teeth are left intact. The incisal and
occlusal surfaces are removed to allow access to the underlying
potential host sites. The labial surfaces are the most important
factor affecting implant position. A band of lingual or palatal
acrylic is left intact to give the template rigidity so that it does
not bend or fracture.

6. The access opening is cut at least 5 mm beyond the most distal
implant positions expected, to permit flexibility and intraopera-
tive changes in planned locations if needed. Implant locations
should be idealized just lingual to the cingulum areas of the
anterior teeth. This subsequently places the abutments, the bars,
or both in the thickest part of the planned denture. If the
implants are placed too far lingually, the abutments or bars are
placed in the thinnest part of the denture, which might then be
subject to a premature stress fracture.

7. The vertical height must be considered during implant position-
ing for overdentures. Factors that must be taken into account are
the heights of the abutments or other attachments, the height of
the bar, the height of a superimposed metal casting (if used), the
height of the male or female attachments to be placed in the
denture acrylic, and the thickness of the denture acrylic. These
numbers are added, and the result is the total height available for
final construction. This number actually represents the vertical
distance from the tops of the implants to the incisal edges of the
teeth in the surgical template; a minimum of 15 mm should be
available. If this not the case, a variety of shorter abutments can
be used to satisfy the overage (see Chapter 22).

8. The denture also acts as a computed tomography (CT) radio-
graphic guide (Fig. 20-2). To serve this function, it must be
replicated in clear acrylic (Fig. 20-3, A to C). This can easily
be done by a staff member, using a Lang duplicating flash
filled with alginate {(Fig. 20-3, D to F). The final clear acrylic

ih to
cneck TIT ana COMTOI. By aIsocciuaing the Tempiate In tne ante-
rior, 3 mm of cold-cure acrylic can be added to allow the jaw to
be in a resting position. Petroleum jelly is placed on the opposing
dentition to ensure that the cold-cure acrylic adheres only to the
template. The radiographic markers in this template are com-
posed of amalgam and acrylic in a 1:3 ratic.

reproduction has many uses. To enforce the dimensional sta-

bility, it should be seated on its model, placed in a pressure

pot filled with hot water at a minimum of 150° F, and further

cured for 30 minutes (Figs. 20-4 to 20-6).

The clear acrylic denture fulfills its first critical function in pre-
surgical CT scanning. Chapter 4 describes in detail the techniques
for embedding a radiopaque medium into premeasured grooves;
this process is essential for verifying the locations and dimensions of
host sites intraoperatively (see Fig. 20-2). Adding a 3-mm occlusal
run to the appliance stabilizes the jaw and provides comfort in the
resting position.

After the appliance had been used for CT scanning, it can be
used as a surgical template. However, an additional alteration is
required. The occlusal incisal edge and lingual acrylic of all poten-
tial implant host sites must be cut away (Fig. 20-7). This allows
surgical access to the bone while the template occupies its ana-
tomic position. The radiopaque markers allow the surgeon to
transfer image findings and dimensions directly to the bony host
sites {see Chapter 4).

Suturing completes the first stage of implant surgery. The origi-
nal denture now continues its essential role as a stent and wound
protector while providing the patient with cosmetic and functional
benefits. It requires alteration and relining to satisfy this purpose.

In the second stage of surgery, the clear replica is used to localize
the buried implants, especially if it was marked with amalgam-filled
bur locator holes in the first stage.

After the healing collars or abutments have been attached, the
original denture again can be adapted to serve. After the soft lin-
ing has been stripped out, it is altered to fit over the permucosal
protrusions or transepithelial abutments (TEAs), where it can
function through completion of the reconstruction. As an alterna-
tive, it can be trimmed back to its dentoalveolar components by
grinding away the palate and flanges and then used with cement
or even abutment fixation screws as a transitional prosthesis. The
significance and versatility of this appliance and its clones cannot
be overemphasized.

Surgical templates are necessary to position implants accurately
and predictably. Two different designs of surgical templates are rec-
ommended for partially edentulous areas. The first style replicates
the provisional denture restoration and is made on the corrected
replicated cast. The second style uses an Omnivac template but relies
on adjacent teeth and soft tissues for support and positioning. If
more than two implants are planned, the surgical template that rep-
licates the provisional prosthesis, rather than the Omnivac template,
should be used (Fig. 20-8).

A surgical guide for placement of implants can be fabricated
either on a cast or using a computer-aided design/computer-aided
manufacturing (CAD/CAM) system. The guide is made from the
diagnostic wax-ups {model-based method) or from computerized
planning of implant placement {computer-based method).

The first steps are the physical and radiologic examinations of
the patient (see chapters 3 and 4). The implantologist then decides
which planning method to use (model based or computer based).
The fabrication company {e.g., SciCat [Sirona], Procera [Nobel
Biocare], Navigator system [Biomet-3i]) provides the necessary
components to create a customized surgical template. Based on the
design of the surgical template, they also supply the implants and
the surgical and laboratory instruments required to facilitate the
operation.

Before surgery, the surgeon can have a temporary or final pros-
thesis fabricated that can be attached in the same session as the
implant installation.
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well-balanced bite registration. The radiographic guide is used to
simulate the teeth, soft tissue surface, and edentulous space during

the CT scan.

An optimum anatomic fit must be ensured for the palate and

the gingiva.

The existing denture (if applicable), if it covers the buccal, lingual,
and occlusal aspects and extends over the buccal and lingual soft
tissues to the vestibular extension, presents an ideal setup of teeth in
terms of occlusion, position, occlusal height, and lip support.

In partial and single cases, inspection windows should be made
in a nonopaque material (i.e., acrylic with 25% barium sulfate).

Extend the distal borders of the duplicate denture to the retro-
molar area and gutta percha can also be inserted as markers.

Correct designing of the radiographic guide is a prerequisite for
successful treatment, because the guide determines the final out-
come of the rehabilitation.

To fabricate a radiographic guide, the surgeon must use acrylic or
a material with a similar density: If the jaw is fully edentulous, the
existing optimized prosthesis or, if necessary, a new prosthesis
should be used. For single and partial cases, the laboratory should
be instructed to fabricate an acrylic radiographic guide.

If the prosthetic treatment plan is to place a temporary or final
screw-retained or cemented prosthesis at the time of implant
placement surgery, the steps of the process are as follows:

1. The planning is done with Procera or Galaxis software.

2. The stone model and surgical index are fabricated to in-
clude the teeth to be replaced. The stand-in teeth (made of
acrylic and 25% barium sulfate) are the appropriate size
and shape and in the correct occlusal scheme as the missing
teeth. They are mounted on the stone model.

3. On the stone model, a vacuum form is made of the entire
jaw, with the acrylic teeth firmly attached to the vacuum
form. This serves as the radiographic template.

4. The radiographic template is attached to the scan

template.

The patient is registered in the software.

The patient is scanned with the radiographic scan template.

7. The surgical template is ordered in the software used (ie.,
Procera or Galaxis).

8. Placement of the implant replica into the implant sites is
planned and mapped in the scan using Procera, Galaxis, or
an equivalent software program.

9. The implant planning is copied onto a CD-ROM, and the
surgical guide is ordered in the Procera or Galaxis software.

10. The CD-ROM, stone model, and radiographic scan tem-
plate are sent to SiCat if the Procera program was used and
to Sirona if the Galaxis program was used for CAD/CAM
fabrication of the surgical guide.

11. At this point, the implantologist can choose to perform
the surgery as a one-stage procedure with immediate
implant-supported provisionalization or final prosthetics, or
treatment can be provided as a two-stage procedure. If the
decision is made to use the one-stage approach, the laboratory
will create a working model based on the prosthetic plan with
implant analogs in place. It also will fabricate the substructure

AN

of the interim or final prosthesis in either titanium or zirconia,
using the CAD/CAM program, and then finish the final

esign in acrylic, composite resin, or porcelain.
d | te 1

1. Impressions of both jaws are made, along with a bite registration
(Fig. 20-9, A).

2. The stone model is fabricated (Fig. 20-9, B).

3. The positions of the implants are marked on the stone model
with a string of wax that reaches from the buccal to the lingual
side over the soft tissue (Fig. 20-9, C).

1. A vacuum form template is pressed over the stone model to
make the mapping guide (Fig. 20-10, A).

2. A series of holes is made in the line marked by the string of wax;
these should include three buccal holes, three lingual/palatinal
holes, and one hole on top of the crest (Fig. 20-10, B).

3. The mapping guide is placed in the patients mouth
{Fig. 20-10, C).

Before proceeding to step 4, the surgeon should administer
ewner a wpical anesthetic or an infiltrative, short-lasting local anesthetic.

4. A probe is used to perforate the soft tissue through the map-
ping guide (Fig. 20-10, D).

5. The mapping guide is removed, and a probe with a plastic
endodontic disc (rubber stop) is used to measure the thickness
of the soft tissue (Fig. 20-10, E and F).

6. The positions of the holes are marked on the stone model
{Fig. 20-11, A).

7. Lines are drawn to connect the holes.

8. For the next step, either of two methods can be used:

The stone model is sectioned in the line previously marked
with the string of wax where the implant should be placed
(Fig. 20-11, B).

The stone model is sectioned according to the ordinary
crown and bridge work (Fig. 20-11, C).

9. Next, the thickness of the mucosa is measured. The lines previ-
ously drawn on the model give the correct position for each
depth measurement. The thickness measurements are marked
on the side of the sectioned stone model (Fig. 20-11, D and E).

10. The stone model sections are ground down according to the
bone profile, exposing the topography of the underlying bone
(Fig. 20-11, F).

11. A hole for the implant replicas is ground or drilled into the
planned implant site (Fig. 20-12, A).

12, The implant replicas are glued into the stone model in relation
to the bone and planned implant position.

13, The exact orientation and angulation of the implant can
further be checked with guide pins (Fig. 20-12, B and C).

14. The mapping guide is used as a mold for the soft tissue replica
(Fig. 20-13, A and B).

15. The implant replica is uncovered with a soft tissue punch
(Fig. 20-13, C).

16. Two key components for producing a surgical template are the
guide cylinder and its pin. These components ensure the geo-
metric relationship between the guide sleeve (to be embedded
in the template) and the implant (Fig. 20-14, A).
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1. The patient is positioned in the CT scan with the radiographic
guide in the proper edentulous place in the mouth.

In single and partially edentulous cases, holes, or inspection
windows, should be drilled in the radiographic guide to allow
verification of the correct position over the remaining teeth.

2. The patient should be asked to lean the head forward with the
chin close to the chest, yet still remain comfortable.

3, The patient must be positioned with the occlusal plane and the
horizontal laser indicator parallel and coinciding (if the CT
scan has a vertical laser indicator, this should be positioned
between the central incisors). No gantry tilt is allowed.

In single and partially edentulous cases, if the patient has metal
restorations on the remaining teeth, they may create artifacts
on the CT scans. Attempts should be made to position the
patient so that most of the field of interest of the axial slices
through the radiographic guide does not pass through the

metal restorations.

4. The patient should be advised to remain very still and not swal-
low during the whole scanning process.

5. The correct distance between the axial slices must be chosen
{the recommended maxzimum distance is 0.5 mm).

6. When the scout image is shown on the computer screen, the
patient’s position should be corrected so that the hard palate is
in a horizontal position. The field of interest for axial slices,
parallel to the horizontally positioned hard palate, then can be
assigned.

In single and partially edentulous cases:

The previous point about the scout image applies to the upper
jaw. For the lower jaw, either the occlusal plane, if enough
teeth remain, or the alveolar crest, alternatively the middle
part of the basis mandibulae around the premolar region, is
horizontally positioned, giving almost horizontal axial slices
in the field of interest. No gantry tilt is allowed.

The radiographic index is inserted in the correct position
between the radiographic guide and the opposing teeth. It
is very important that the patient bite firmly on the index
and radiographic guide during the scanning, so that the
guide is aligned with the soft tissue and any air pockets are
eliminated.

The patient should not bite so hard that the radiographic guide

deforms in any way.

7. The patients position is checked to make sure it remains stable,
and scanning then starts.

Second Scan

After the first CT scan, the patient is allowed to leave the scanner
and remove the radiographic guide from the mouth so that the
guide alone, without the index, can be scanned.

The radiographic guide should be scanned in a position similar
to that used for the patient scan. The guide is attached to a suitable
object of radiolucent material and positioned in the CT scanner as
closely to possible to the way it was located in the patient’s mouth
during the first scan.

The positioning of the radiographic guide is important only for a
good orientation. An accurate final match is performed during
preprocessing of the data with the Procera Software Planning
Program-Surgical, based on the gutta percha markers.

The material used to properly position the radiographic guide
should be as radiolucent as possible. The material must be signifi-
cantly darker after scanning than the radiographic guide. Paper baxes
or other head-sized objects made of polyethylene and polyurethane
foam materials are suitable. Adhesive tape (e.g., Leukoflex, Leukosilk,
Nexcare paper tape, Durapore tape) is used to attach the radiographic
guide to the material. The same CT settings are used for the second
scan as were used for the first, including the same distance for the
axial slices.

When the double scan is complete and the radiographic guide
and radiographic index have been returned to the patient, the CT
data are transferred to the dentist in the uncompressed DICOM 3
format for preprocessing.

Single Slice CT Scanner
Scan Settings
Spiral CT
No gantry tilt
Tube voltage: 120 kV
Effective tube current: 100 mAs
Collimation: 1 mm
Table speed: 1 mm/rotation
Gantry rotation speed: 1 rotation/sec
Reconstruction interval: 0.5 mm
Reconstruction kernel: sharp bone filter (preferred)

Multislice CT Scanner
Scan Settings

Spiral CT

No gantry tilt

Tube voltage: 120 kV

Effective tube current: 90 mAs

Collimation equals (number of detectors °—): smallest detector
width

Feed/rotation: set equal to collimation *— 0.7

Gantry rotation speed; about 0.75 sec/rotation

Reconstruction interval: half detector width (typically, 0.3 or
0.5 mm)

Reconstruction kernel: sharp bone filter (preferred)

Cone Beam CT Scanner
Cone beam CT scanners are dedicated to imaging of the skull.
The manufacturer’s instructions must be followed to scan a jaw
for oral implant planning.
The side of a cubic voxel should be within the range of 0.3 to
0.5 mm.
During reconstruction, no tilting of the axial slices is allowed.
The following Nobel Biocare implant systems are included in
the NobelGuide treatment concept:
Branemark System Mk III Groovy
Branemark System Mk III Shorty
NOBELSPEEDY Groovy
NOBELSPEEDY Shorty
NOBELSPEEDY Replace
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NOBELREPLACE Straight Groovy
NOBELREPLACE Tapered Groovy
NOBELDIRECT Groovy Implant

Omnivac surgical template, which is simpler to prepare, is used
when adjacent teeth are not being restored. The Omnivac
template relies on these fixed structures for support and posi-
tioning. This type of surgical template is fabricated by adding

wax or denture teeth to the planned operative sites on a stone
cast. The template is trimmed below the height of contour of
the adjacent teeth; it fits snugly, yet can e removed without
difficulty.

At the planned implant sites, occlusal holes are cut in the Omnivac
material. The buccal facings are the most important guides in implant
positioning, therefore they should be preserved.

These simple devices are readily sterilized, and they can be
retained for use in the second stage of surgery for identification
of implant sites. (See Chapter 22 for abutment selection after
implant exposure.)
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To engage their abutments, implants with Morse taper interfaces
use a 5-degree angulated, friction-fit internal wall, into which an
abutment with a rounded male extension is placed (see Fig. 22-12, E).
In some implant designs, fixation is further achieved by tightening
a central screw. Manufacturers of these designs maintain that the
abutments achieve antirotational properties as a result of the cold-
weld phenomenon, which occurs after the abutment is placed and
torqued Straumann manufactires an 8-degree Morse taper abut-
ment for its Bone Level implant, which allows standard crown and
bridge fabrication procedures.

An alternative design that uses the Morse taper is the screwless,
press-fit abutment (Bicon Implant System). These abutments are
the one-piece type and are tapped directly into position, creating a
cold-weld interface (see Fig. 22-12, A). Extreme care must be taken
in positioning angled abutments, before they are tapped into place,
because abutment removal for angulation or other adjustments

is difficult.

Cemented prostheses can be selected in all traditional porcelain
fused to metal applications, ranging from single-tooth replacement
to full-arch restoration (see Chapter 23). Cemented mesostructure
bars also are used as alternatives to screw-retained overdenture
bars (see Chapter 26). However, the screw-retained bar is used
more frequently because of its low profile, which is required by
the additional height of the overdenture. Cementation is not used
for fixation of hybrid acrylic-metal prostheses (see Chapter 25),
because they need to be removed for hygiene purposes.

Abutments for cementable prostheses offer classic fixed bridge
tapers and gingival or subgingival finishing lines. After they are
screwed to their supporting implants, the cemented superstructures
are prosthetically managed in the classic fixed prosthodontic mode.
When natural teeth and implants are to be used as abutments
for cemented prostheses, cast gold copings are made, and one is
cemented to each natural tooth to protect it. These copings are made
parallel to the implant abutments to create insertion paths for long-
span fixed prostheses. When completed, these prostheses function
conveniently with temporary cement, which allows them to be re-
moved without the complex, costly, and time-consuming problems
caused by screw fixation. However, some question exists about the
natural tooth root intrusion phenomenon, which has been reported
when temporary cement is used. If the surgeon suspects this may
occur, the bridges should be permanently cemented.

Straight abutments are indicated for replacement of single teeth
and for larger prostheses, up to full arch, implant-borne recon-
structions. However, they can be used only when their emergence
profiles are or can be made parallel. Abutments that engage a req-
uisite antirotational component of the implant are chosen for sin-
gle-tooth habilitation. When multiple splinted or joined compo-
nents are planned, less costly implants without antirotational
components can be used.

Abutment Designs 327

If not quite parallel to one another, straight abutments can be
prepared to proper contours by one of two methods. The first
method involves direct preparation in the mouth after the abutment
has been firmly seated with a torque wrench. Copious irrigation and
a diamond bur are used to ensure that minimal heat is transmitted
from the abutment to the implant and its host-site bone.

The second, and preferable, method is to make an implant
transfer impression. A transfer coping is placed on each implant,
and either an open or closed tray impression is made (see Chapter
23). Implant analogs are placed in the copings, a stone cast is
poured, and the final abutments are selected and placed on
the implant analogs (Fig. 22-19). The resulting articulated model
allows direct bench preparation of the abutments with regard to
size, shape, inclination, and parallelism. Another benefit of this
technique is that it saves valuable chair time.

Straight Abutment Variations

Traditional straight abutments can be obtained with one or two
components. Those with two parts engage the antirotational com-
ponent in implants (internal or external hex or spline). One-piece
implants that bypass the antirotational component should be used
only in multiple implant reconstructions. One-piece designs also
are used for Morse taper connections.

Other types of straight abutments include emergence profile
designs, which have broad bases of varying heights and widths,
depending on the gingival depth and the diameters of adjacent teeth
(Fig. 22-20). They are intended to achieve an improved emergence
profile, which gives a higher level of esthetics to the completed pros-
thesis or crown. This option is especially useful in single-tooth
replacements of maxillary centrals and for molars being restored on
single implants.

Nobel Biocare’s Curvy abutments are designed to simulate the
shape of teeth. These bicesthetic abutments are selected at the time
of implant placement. However, this can be done only if the surgeon
has acquired a costly array of abutments. The chosen abutments are
retained and upon second-stage surgery are placed immediately to
contribute to gingival contour.

Abutments are available from implant manufacturers in angulations
ranging from 10 to 30 degrees. One-piece designs (those without
screws) are available only for those with the Morse taper, which are
tapped into position (Bicon) (see Fig. 22-12, A), or for implants
without an antirotational component (see Fig. 22-12, B to D).

Most manufactured abutments are available in the two-piece
design (Figs. 22-21 and 22-22). This configuration allows the abut-
ments to be seated on their implants and then tightened with the
center screw. These abutments must engage the antirotational
component of the implant before torquing (see Chapter 23).

Three-part abutments have separate bases, which, on their
deep surfaces, engage the antirotational component that sup-
plies an external hex. This allows six possible angulations in
which the abutment component can be placed on the superficial
surfaces; an additional antirotational component supplies an
external hex, which allows six additional possible angulations in
which the abutment component can be placed. Despite the many
additional positions available with this design, it often is difficult
to manipulate intraorally, and its multiple small parts pose a risk
of component loosening,.

Manufactured angled abutments can be further modified
chair side or in the laboratory as described for straight abutments
(Fig. 22-23).
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When placement of the restoration is satisfactory, the occlusion is
adjusted for light centric contact {see Chapter 27). Excursive
contacts are eliminated using adjacent teeth for guidance. Light
protrusive contact is acceptable for anterior teeth.

The crown is polished and reinserted and screwed into place
using the manufacturer’s recommended level of torque. A cotton

Ocelusion 345

pellet is placed on top of the screw to protect it. An easily remov-
able soft, light-cured material (e.g., Fermit) or Cavit is placed on
top of the cotton pellet to fill the screw access chamber to within
4 mm of the top of the chamber. The metal is etched, and a primer
and bonding agent are placed. A light-cured composite material is
then placed, filling the screw access hole. It is finished in contigu-
ity with the adjacent occlusal restorative material. The occlusion
then is rechecked, and the composite polymer is polished.
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Veneering Materials

Veneering materials include zirconium, porcelain, acrylic, and
composite resins. Porcelain is used extensively in restorative pro-
cedures, because it is esthetic and reliably maintains its shape and
color. However, porcelain and zirconium are hard, brittle, and re-
sistant to repair. The larger an implant prosthesis, the less accept-
able porcelain is as a veneering material. Nonetheless, porcelain
has never been shown to be more destructive to supporting tissues
because of its hardness; therefore it is not contraindicated for this
reason.

Acrylic resins should not be used on occlusal surfaces because of
their low resistance to abrasion. The singular advantage of the res-
ins is that they are easily and readily repaired, and this can be done
with prostheses fixed in position. Repairs on fixed-detachable pros-
theses are much less of a problem, regardless of the construction
material.

Recent improvements in composite resins have made them
stronger and quite resistant to abrasion. They are stable in color
and readily repaired either in situ or on the bench. Composites
such as Isosit are the most versatile and popular of the veneering
materials for implant-borne, fixed superstructures.

As the number of splinted teeth increases, so does the likelihood
that a restoration will not seat passively. Attention must be paid to
the design of the framework. The benefits of clinical splinting
should be evaluated and the number of splinted units minimized.
At the try-in visit, a porcelain-metal bridge may not seat fully if the
prosthesis is designed to fit below the gingival margins. The patient
should be asked to bite gently but firmly on a cottonwood bite stick
for 5 full minutes. If blanching of the soft tissues is noted, these tis-
sues are preventing full seating of the restoration. If the blanching
persists after 5 minutes, mesial and distal crevicular releasing inci-
sions are made on either side of the blanched gingivae to allow
them to receive the crown margins passively. If no blanching is seen
but the restoration does not seat, the frame-to-abutment relation-
ships should be re-examined. Baking porcelain sometimes causes
the substrate to warp or distort. This can be checked by reseating
the restoration on the verified analog cast.

The same strategy is followed for cementable and screw-retained
restorations. With the latter, after the bite stick is used, continued,
gentle, incremental screw tightening is used for 5 minutes until
complete seating is accomplished. Surgical release of the tissues also
may be required.

Topical or local anesthesia may be required when prostheses are
seated. If doubt about complete seating arises, radiographs should
be taken. The restoration should be evaluated for shade, shape,
overall esthetics, emergence profile, embrasure design, ability to be
cleaned, and occlusion (see Fig. 24-9, F to I). Light centric occlusion
with balanced excursive contacts is desirable. If the restoration is
going to be actively used for excursive function, canine guidance is
desirable in lateral movements, and anterior guidance is required in
protrusive movements. The closure of screw access holes is dis-
cussed in Chapter 23.

A measurable torque driver is recommended for applying
torque to all screws. All screws should be a hex or other internal
engaging design for ease of use with a screw hex, Allen wrench, or
nut drivers.

A fixed bridge design is made to simulate natural teeth as they
emerge from the soft tissue. The development of emergence
through the soft tissues starts with selection of the abutment and
the style of restoration. If implants are positioned very far lingually,
such situations may not be possible. If implants are not placed

below the level of the cementoenamel junction (CEJ]) of adjacent
teeth, esthetic restorations cannot be done without ridge lap
acrylic additives. This requires frequent hygiene visits and more
meticulous home care. Large embrasure areas are desirable and are
more easily cleaned, but patients tend to accumulate food in these
areas and object to them. These embrasures can be closed and
completely obliterated, but they may not compress the soft tissues.
They must allow the patient to pass floss and a Proxybrush beneath
the ridge laps and adjacent to the abutments; in short, they are a
poor but often necessary choice. As an adjunct that allows the
embrasures to remain open, a Preat Gingivamoll soft prosthesis
can be given to the patient for cosmetic use. The patient must
remove this frequently at home for oral hygiene (Fig. 24-16).

Cantilevering

When at least five evenly distributed, root form implants 15 mm
long are used in the anterior mandible, the maximum allowable
extension is 15 mm cantilevered from the distal implant on either
side. Cantilevering is discouraged in the maxilla, and it is absolutely
contraindicated for blade implants.

Fixed-Detachable Superstructures

A fixed-detachable prosthesis can be designed in two basic forms.
One is the traditional high-water hybrid design introduced by the
Branemark group. The other is the unit type or anatomic fixed
bridge prosthesis, which can be used only if the implants are
placed accurately in natural tooth positions at the time of surgery.
The latter technique is successful only if the prosthetic workup was
impeccable, and placement of the implants was determined care-
fully through the use of a surgical template (see Chapter 4).

High-Water Hybrid Design

The high-water hybrid design allows more flexibility when im-
plants have been placed at irregular intervals or at nonconforming
angles. The techniques for design fabrication are described in
Chapter 25.

Insertion of the Prosthesis

After the finished prosthesis has been completed and inserted, all
occlusal contacts are checked and necessary corrections are made.
Oral hygiene procedures are reviewed with the patient, and the
practitioner makes sure that the patient is able to maintain a high
level of cleanliness (see Chapter 29).

Covering Screw Holes in a Fixed-Detachable
Bridge

When the bridge is first inserted, the screw openings are not cov-
ered with a polymeric composite or cement. If the bridge must be
removed for adjustments, the masking material adds a considerable
amount of chair time.

Once the surgeon and patient are satisfied with the prosthesis
and the patient has demonstrated the ability to maintain a satisfac-
tory level of oral hygiene, the crowns are affixed with screws, which
are tightened to the manufacturer’s recommended level with a
torque wrench, and the screw access openings are covered with self-
curing or light-cured composite resin. The resin is placed in the
opening only after the screw slots have been blocked out with tem-
porary stopping, cotton, Cavit, gutta percha, or Fermit (Fig. 24-17).
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This prevents damage to the screw slot when the composite is
drilled out in the future because retrieval is required.

Implaseal, a nonhardening grout, serves as a hygienic sealant
when placed beneath crowns before screw fixation. In some
cases, screws loosen repeatedly. This annoying development can
be forestalled by the use of Loctite, Implaseal, or Cekabond.
These sealing materials are nonirritating, and they discourage
the screws from backing out spontaneously, without creating
difficulties at times of removal. The sealant, which pulls away
easily from the screw threads, must be renewed whenever it is
removed.

Cementation

The final cementable fixed prosthesis can be inserted with a soft,
temporary cement initially and maintained in this fashion indefi-
nitely if the surgeon and patient so choose. Temporarily cemented
prostheses must be removed regularly, particularly when natural
teeth are involved, to check for cement washout. Whenever possi-
ble, all natural teeth should be protected with individual telescopic
gold copings, which are placed with a permanent cement. After a
trial of 2 to 4 weeks, the prosthesis is cemented permanently in the
conventional manner.
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Electronic Discharge Machining (Spark Erosion)

Electronic discharge machining (EDM), or spark erosion, uses mill-
ing and electrical technology to create hybrid-type overdentures that
seat with precision on mesostructure bars attached by screw reten-
tion to implants. These prostheses are designed for pure implant
support and may serve as replacements for all or several missing
teeth. They offer excellent mechanical retention and a flange-free
construction, facilitating oral hygiene measures. The accuracy of the
machined fit between the 2-degree tapered bar and its matching
female component is within 10 um. Despite its initial cost and the
demands of prosthetic skill, the spark erosion hybrid prosthesis
offers the benefits of simple placement and removal; stable, firm
retention; and elimination of screws for fixation.

Fabrication of this system requires completion of a primary cast
mesostructure bar, machined facially and lingually, the sides of
which converge with a 2-degree taper (Fig. 25-5, A). Bars made by
the spark erosion technique are shaped and machined without heat
and are designed to be attached to a number of well-placed
implants by screw fixation. Because of the special demands placed
on this retention system, the number of implants should be the
same as are ordinarily placed for fixed prosthesis support.

Impressions are made for bar fabrication according to the steps
presented earlier for hybrid bar construction. When the impression

Partially Edentulous Arch 369

is boxed, sufficient labial room must be allowed for placement of a
facial index, which should be made from the interim denture. Its
position determines the height and location of the machined bar.

The bar must satisfy the requirements for a flawless fit; if it does
not, the classic corrective measures of verification are required
(see Chapter 24). Once fitted, the bar is screwed firmly atop the
supporting implant abutments.

The denture/hybrid superstructure is designed with the assis-
tance of the index and is cast in a precious metal with a high plati-
num content. Its transfer to the master cast with the primary bar
positioned on the implant/coping analogs confirms the accuracy
of casting. Then, using a reverse polarity ionization technique, the
electronic erosion of the secondary bar is completed (Fig. 25-5, B
and C). Secondary retention is achieved with two or more Ceka-
like attachments or simple swivel latches to obtain primary reten-
tion from the precise relationship of the bar and a number of
strategically placed vertical fins.

After final precision milling, the denture teeth are set and pro-
cessed, hybrid fashion, to the secondary bar. As an alternative, the
prosthesis can be made of teeth and gingiva from fused porcelain
(Fig. 25-5, D). The prosthesis is adjusted intraorally, and the patient is
trained in removal and insertion techniques, as well as oral hygiene
measures. This is an extremely satisfactory alternative method for
affixing hybrid prostheses to their supporting implants.
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of implants demands the trauma-sparing behavior delivered by
overdentures.

Essentially, the overdenture is the fundamental prosthesis, the
linchpin, of implant-borne reconstruction. Several types of overden-
tures are available, and each has its purpose and requirements. If
individual attachments are affixed to these implants, the attachments
offer retention for the denture, but the hard and soft tissues supply
all the support. Although the overdenture is retentive, it does move
slightly on the soft tissues. When a bar is used to splint implants, the
overdenture derives retention from attachments adapted to the bar
and support from the bar and implants, as well as from the soft and
hard tissues. As greater numbers of implants are added and bar
length increases, an increasing amount of support comes from the
bar and implants. The result is greater stability of the prosthesis.

Unlike the mandible, which may have as few as two implants for
overdenture support, maxillary overdentures require a minimum of
four implants splinted with a bar to serve as support mechanisms.

The projected designs of the final prostheses determine the
number of root forms placed. In general, solid, secure overdenture
prostheses require at least four implants in the mandible and six in
the mazxilla. However, if the aim is to obtain moderate retention
with the use of a tissue-borne overdenture that offers the benefits
of stress breaking or if economics is a factor, a fair result can be
achieved with two implants. The bar connecting them should be
made as a straight segment so that the internal clips or attachments
fitted to it allow the saddles to rotate against the resilient bearing
tissues covering the posterior ridges. If the bar is curved or the
attachments are poorly aligned, the saddles are not stress broken,
and excessive stresses are transferred to the implants.

The abutments for overdentures may contain housings for fixa-
tion screws; in such cases, the bar can be screwed into them just as
if it were a fixed-detachable prosthesis. As an alternative, these
coping bars can be cemented.

The choices for abutments and their retentive devices are the
same as for all fixed-detachable devices, and the options for the use
and correction of misaligned or angled implants are also the same
as those described in Chapters 22 and 28.

The provisional restoration used during implant treatment often is
a complete denture, although laboratory-processed temporary
prostheses are an option (see Chapter 21).

Surgical templates are designed to guide implant location, angula-
tion, and placement. They must conform to all functional esthetic
requirements (see Chapters 4 and 20 for design and fabrication
instructions).

After the implants have been uncovered and the soft tissues have
healed, fabrication of the final prosthesis is begun.

For a stable and retentive overdenture, a mesostructure bar may
incorporate any of the attachments described in Table 5-1. When
five or six implants have been used, the bar is cantilevered past the
last implant on either side. The length of the extensions depends on

the number and length of the implants. If six implants 13 mm long
or longer are used, the cantilevered bars may extend 15 mm in the
mandible; however, this should not be done in the maxillae. Fewer
or shorter implants allow the use of commensurately shorter exten-
sions. If the record base used was screw retained, the reliability of
this technique allows the laboratory to incorporate the attachments
directly into the denture at the time of processing. If the base was not
stabilized with screws, the attachments usually must be processed
into the denture while it is stabilized intraorally. Cold-cured acrylic
is used through lingual operative fenestrations {see Fig. 26-21 and
the accompanying text). If rotating or other stress-broken prostheses
are made, the bar is made shorter, because the overdenture will be
retained by only two or three implants.

Zero-degree denture teeth are recommended for use in overden-
tures, If a patient has any remaining natural teeth that are periodon-
tally sound, they should be included in the bar configuration. If the
bar is to be screw retained, there is a prosthetic complexity using
natural teeth. If it is to be cemented, removal becomes difficult or
impossible. Also, the cement may wash out from under castings,
which may lead to decay of the natural teeth. To prevent this, indi-
vidual gold copings should be placed on natural teeth to protect them
from caries. The bar is then fitted over the copings and implants,
safely incorporating the natural teeth into the reconstruction.

If a fixed-detachable prosthesis is the desirable approach and the
patient has a combination of implants and natural teeth, impressions
of those teeth are made after their preparation, and copings are fabri-
cated and then picked up in a master impression. The laboratory can
solderinternally threaded sleeves (Attachments International’s TSFH)
to the occlusal surfaces of the copings. This allows the natural teeth
to join the implants in a classic fixed-detachable system, either for bar
or other, more realistic types of prostheses (Fig. 26-26).

When reconstruction is limited to the use of two implants and, as a
result of anatomic considerations in the structure of the patients arch,
they are too far apart to be connected, they can be used as freestanding
abutments with attachments for overdentures. The attachments most
frequently used in these situations are Locator abutments (Fig. 26-27),
ERA attachments, or O-rings (Fig. 26-28). Either can be screwed into
the threaded housing of the implant, and the retentive component is
cold-cured into the patients denture through lingual fenestrations. In
these cases, the attachments should be kept as low to the tissue as pos-
sible to prevent unfavorable crown-root ratios.

Abutments are selected after the impressions have been made so that
implant positions can be studied. The healing collars are removed
with a counterclockwise motion using a screwdriver compatible
with the implant system. The tissue depths are measured with a
periodontal probe, and the healing abutments are replaced, one
implant at a time. If the healing abutments are left off for extended
periods, the tissue may be drawn over the periphery of the implants.
The patient then will have pain on reinsertion of the healing abut-
ments. Abutments 1 mm longer than the tissue depth measurements
should be selected.

For a bar overdenture, a shouldered abutment that accepts a
screw-retained bar should be chosen. For individual attachment-
type abutments, the implants must be parallel to one another. If
they are not, angled abutments that allow parallelism are required.
Divergence of the abutments causes divergent paths of removal,
which may be responsible for attachment breakage, premature
wear of the attachments, or unnecessary stress on the implants.
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and CP titanium half-round rods of varying dimensions are the
armamentaria required.

The loosened or broken titanium copings are removed by cut-
ting the bar, which releases the copings from the still-cemented
section. A torque-free repair bar segment should be bent to the
required contour of the fixed section. The Electrodex, which is
handheld, serves as a clamp holding the bar to the titanium
abutment. By the mere touch of a button on the console, a weld
is achieved. The most successful welds are accomplished on
broad, surface-to-surface relationships rather than by simple
point contacts.

As the practitioner gains experience with intraoral welding, a
wider variety of uses becomes apparent.

Partial Loosening of Cemented Bars or Prostheses

Although the benefits of cementation are many, its major disad-

vantage is the difficulty of retrieval. Bar removal must be possible

in case porcelain or composite material fractures, a solder joint
breaks, or a substructure problem arises (e.g., implant infection or
bone loss).

Unswerving advocates of cementation argue that the bar strat-
egy was the accepted technique for affixing prostheses to natural
teeth and that it has served satisfactorily for decades. The worst
solution to that scenario, if reverse hammer tapping failed, was
to make bur cuts in the facial surfaces of the crowns and to use
Weidelstadt chisels as levers to spring them off. Of course, a new
prosthesis is then required.

Two possible remedies might be considered as substitutes
for this draconian measure.

o The loosened segment is removed by sectioning with ultrathin
Carborundum disks, and the crowns on either side of the re-
moved segment are prepared with diamonds to receive new
crowns. Impression making is routine, and the newly constructed
segment with its telescoping abutments can be cemented. Before
this is done, however, the cause of the original cement failure
should be sought. If the etiology was poor occlusion or a destruc-
tive patient habit, these must be eliminated before the replace-
ment segment is cemented.

o An effective, pneumatic reverse hammer attached to the hand-
piece coupling has been shown to remove even the most recal-
citrant cemented prostheses. However, thought must be given
to its use with regard to damage to support structures, fractur-
ing of abutments or their screws, or splitting of implants. Once
the practitioner becomes comfortable with the uses of the
pneumatic reverse hammer, it presents an additional tool of
great benefit for trouble-shooting.

Inaccurate Fit of Castings

The number of complicated steps in impression making that must
be completed chair side, such as the fabrication of special trays, the
dental floss/composite intraoral assembly of impression copings,
the removal of implants by backing off screws followed by seating
into an impression (further threatened by the pouring and separa-
tion processes), often results in inaccuracy of the fit of multiple
unit castings. When these castings (whether hybrid bars or crowns)
are designed to key into antirotational devices (spline or hex), the
precision demanded to create flawless interfaces virtually defies
first-round acceptance.

Consequently, passive fit is commonly achieved by subsequent
verification strategies. The technique (see Chapter 22) involves
separating the noncompliant units on the master cast, transfer-
ring them to the actual implants intraorally, and reassembling
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them with a stable polymer and a dental floss matrix. Achieving
the demanding requirement of flawless fit requires patience and
persistence.

Fractured Blade Abutments

One-piece blade implants usually are made of pure titanium and
are designed to be bent (see Chapter 12). However, overstressing,
coupled with chewing forces and the galvanism caused by the dis-
similar metals of a fixed prosthesis, can cause cervical fractures.
Another common cause of fracture is cement loss beneath the
abutment of a natural tooth in a bridge that shares natural and
implant abutments. Attempts to tap the bridge from the still firmly
cemented implant abutment often cause this problem. This ma-
neuver should be used only after great consideration. As a safe
alternative, a slot can be cut in the cemented crown, allowing the
bridge to be sprung free easily with a small operative chisel.
If a cervical fracture of a blade implant occurs despite the most
cautious approach, but the infrastructure is firm and well embed-
ded in healthy bone (Fig. 28-54, A to B), the residual portion can
be reconstructed.

To replace a fractured abutment, a crestal incision is made, and
the bone overlying the buried shoulder is exposed. A No. 2L round
bur with coolant is used to brush the bone away, exposing the shoul-
der for a distance of 4 mm mesial and 4 mm distal from the fracture
site. That portion of the shoulder should be made accessible facially
and lingually by removing bone from beneath it to a point 3 mm
beneath its inferior border. A segment of shoulder 9 mm long with
a 3-mm opening beneath it should now be visualized (Fig. 28-54, C).
Complete hemostasis must be achieved. Raccord is effective (but
must be used with care in a hypertensive or epinephrine-labile indi-
vidual), but tamponade works well, using time and patience. When
the area is dry, an Impregum impression of the site is made using a
syringe and sectional tray technique. A wax bite and counterimpres-
sion also are necessary. Periodontal packing (e.g., Coe-Pak) is placed
beneath the exposed shoulder and pressed into the bony cavity. The
excess material is molded around the bar. The remainder of the inci-
sion is sutured mesially and distally.

The laboratory should be instructed to make a centrifuged
epoxy model (for strength and accuracy) and to cast a double-
leaved abutment in gold using the Whaledent SMS (Splint-Mate),
nonparalling, horizontal pin system, which can rivet the two
leaves together. The two leaves, when pressed together, embrace
the exposed bar accurately, with each having a concave depression
designed to fit over its half of the bar. The threaded leaf compo-
nent must be the lingual one, and the rivet head side must be the
buccal. Ideally, four threaded pins should be used, two above and
two below the bar.

At the second or insertion procedure, the Coe-Pak is removed,
revealing the segment of shoulder now exteriorized. Healed
epithelium should be seen beneath it. The newly cast abutment’s
two halves are placed on each side of the bar, and with the assistant
clamping them together with a heavy, curved Carmalt forceps, the
accuracy of alignment of the four holes is tested using threaded
SMS pins. Because the pins’ handles are color coded, they should
be aligned in the same order on the bracket table.

The field is isolated and dried, and the two components are
joined with glass ionomer cement. Before the cement sets, all four
pins are fully threaded into place and each is covered with a swipe
of cement, locking and riveting the two leaves together. After set-
ting, both protruding ends of each pin are trimmed and excess
cement is removed. The result is a new abutment that can serve as
a fixed bridge retainer (Fig. 28-54, D to F).
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The sublingual mucosa now can be dissected free of the Wharton's
ducts, the sublingual glands, and the fibers of the mylohyoid muscles.
The ducts, which had been cannulated with whalebone bougies, are
brought through the mucosa at sites made lingual to the ridge crest,
where they are not obstructed by the overdenture flange. The entire
mucosal margin is sutured to the lingual periosteurn 5 mm apical to
the crest of the ridge (Fig. 28-61, C).

After the patency of the ducts is ensured, the lingual flange of
the overdenture is lined with surgical cement, and the overdenture
is inserted as a stent.

The postoperative course usually is uneventful. The stent is
removed on the fourteenth postoperative day. A zone of fixed
gingiva epithelizes secondarily beneath the surgical cement over
the exposed lingual periosteum, and the structures of the floor of
the mouth become stabilized in their newly placed, appropriate
anatomic positions (Fig. 28-61, D).

Many patients who have received tumoricidal doses of radiation
need implants for improved comfort, mastication, and esthetics.
Current thought encourages the placement of enough implants to
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allow insertion of totally implant-borne prostheses. A principal
cause of osteoradionecrosis is the pressure of saddles on the
overlying mucosa, therefore their use should be discouraged.
Consensus favors the use of hyperbaric oxygen for preoperative
and postoperative therapy:

Nine to 12 months should elapse after irradiation before implant
surgery is performed. By that time, considerable revascularization
has been reported. The patient should have had thorough oral
prophylaxis, had all teeth with a poor prognosis extracted before
irradiation, have given up smoking and the use of tobacco products,
and be free of malignant disease. Before implant surgery, the patient
should receive 20 hyperbaric oxygen treatments of 90 minutes each
at 2 to 2.4 atmospheres. Three days before the surgery, an antibiotic
regimen is started (i.e., Augmentin, 500 mg every 12 hours).

The implant surgery should follow the guidelines presented
in Chapter 9, with special consideration given to small incisions;
preservation of periosteal attachments; use of sharp, well-
irrigated drills with small gradients of drill diameter change; and
flawless soft tissue management and closure. Antibiotics are
continued for 10 days after surgery, and the patient should have
10 more days of hyperbaric therapy. The time allowed for integra-
tion should be doubled to give the implants the best opportunity
for success.
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the denture out of the mouth at night (kept in water) or at least for
4 hours or longer to allow the supporting tissues to recover.

The patient should practice the dentists recommended home care
regimen for 2 weeks, and the practitioner then should evaluate the
patient’s efficiency and make any necessary corrections. The patient
should use a chlorhexidine mouth rinse (Peridex or PerioGard) twice
a day if peri-implant inflammation occurs or fails to resolve despite
oral hygiene practices or because of other, undetermined causes.

The hygiene measures recommended should be noted on the
patient’s chart, and if problems with manual dexterity or some other
inability prevents the patient from performing them with good
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results, changes should be made that simplify the procedures. If an
effective home care program cannot be introduced, more frequent
hygiene maintenance appointments should be scheduled.

Careful evaluation at the indicated time intervals is mandatory.
This allows the practitioner to detect any departures from accept-
able form and function and to make corrections before irreversible
damage occurs. If an implant’s status indicates removal, this must
be done promptly to spare bone loss or injury to adjacent implant
host sites. Proper maintenance by both the patient and the practi-
tioner helps ensure the health and longevity of the implants and
the prostheses they support.
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Bone, cancellous (also called spongiosa, spongy bone, supporting
bone, medullary bone, trabecular bone) The bone that forms a
trabecular network, surrounds marrow spaces that may contain
either fatty or hematopoietic tissue, lies subjacent to the cortical
bone, and makes up the main portion (bulk) of a bone.

Bone, compact Hard, dense bone that constitutes the outer,
cortical layer and consists of an infinite variety of periosteal
bone, endosteal bone, and haversian systems.

Bone curettage The use of hand instruments to move medullary
bone gently to create an implant receptor site or to remove
diseased intraosseous tissue.

Bovine Of or like an ox or a cow.

Brookdale bar A one-piece, continuous mesostructure bar design
for use with subperiosteal implants.

Buried An implant that has been placed below the soft tissue
and is not in function.

Buttressed Supported or reinforced.

CAD/CAM Computer-aided design/computer-aided
manufacturing; milled by computer control.

Calibrate To correct the gradations of an instrument.

Cancellous bone See Bone, cancellous.

Carbons Vitreous (polycrystalline or glassy) or pyrolytic graphitic
structures of relatively hard, inert, and stable compounds that
conduct thermal and electrical energy; characterized by ionic
and van der Waals—type atomic bonding; primarily carbon or
carbon-silicon compounds; once used in endosseous dental
implant systems and as an implant coating.

Caveat A warning.

Cellulitis Purulent inflammation of loose connective tissue.

Centric Pertaining to or situated at the center.

Centric occlusion Maximum intercuspation of the teeth.

Centric relationship The most posterior relationship of the
mandible to the maxilla when the condyles are in their most
posterior positions in the glenoid fossa.

Ceramics Compounds of a metal and oxygen that form
chemically and biochemically stable substances that are strong,
hard, brittle, and inert nonconductors of thermal and
electrical energy; characterized by ionic bonding.

Cervix The neck of the implant; connects the infrastructure to the
abutment.

Cessation A ceasing; stop; pause.

Circummandibular Around the mandible.

Circumosseous Around the bone.

Circumzygomatic Around the zygoma.

Coagulate To cause to clot.

Coagulum The clot that closes the gap made in a vessel or between
the wound margins.

Coaptation To approximate the edges of a wound.

Coated An outer covering; a layer of some substance over a surface.

Coherent Sticking together of the same material; having cohesion.

Cold-weld A frictional fit or press-fit.

Collate To put into proper order.

Compliant Yielding, submissive.

Connecting bar A fixed bar that connects two or more
permucosal extensions; in the case of the ramus frame or
subperiosteal implant, it can be an integral part of the
substructure.

Connective tissue The binding and supportive tissue of the
bodys; it is composed of fibroblasts, primitive mesenchymal
cells, collagen fibers, and elastic fibers, with associated blood
and lymphatic vessels, nerve fibers, and other components.

Contralateral The opposite side.
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Conventional blade implant A one-stage implant design that
does not involve buried healing.

Conversion appliance A temporary, fixed-detachable prosthesis.

Cornua A horn.

Corrosion (biomaterials) The loss of the elemental constituents
of metals to the adjacent environment. Polymers undergo
biodegradation as a result of preferential leaching of lower
molecular weight fractions and polymeric chain breakdown
by enzymatic cleavage and/or hydration and/or oxidation-
reduction processes. The same types of processes affect
carbons (conductors) and ceramics (nonconductors),
although to a lesser degree.

Cortical bone A peripheral layer of compact osseous tissue;
the average thickness of the cortex of alveolar bone is 2 mm
(also see Bone, compact.)

Counterbore The slight enlargement at the superior aspect of
the osteotomy that allows the next gradual enlargement to
take place.

Countersink To enlarge the top part so that it can accept the
head or cervix.

Countertorque The force used to act against or in the opposite
direction from the rotating motion being produced.

Crevicular Referring to the gingival crevice.

Crossbite Malocclusion in which the mandibular teeth are in
buccal version to the maxillary teeth.

Cross-sectional slice A vertical computed tomography (CT)
scan slice.

Cruciform Shaped like a cross.

Custom-cast blade implant An implant designed and made to
the unique specifications of the patient’s available bone.

Cyst Any closed, epithelial-lined cavity or sac, usually containing
liquid or semisolid material.

Debridement The removal of foreign material and contaminated
or devitalized tissue from or adjacent to a traumatic or
infected lesion until surrounding healthy tissue is exposed.

Defatting To remove the fat from the surface of a metal.

Deglove To expose the bone by dissecting and reflecting all soft
tissue.

Degreaser A chemical used to remove organic contaminants
from the surfaces of an implant.

Dehiscence A splitting open of or break in the epithelium covering
an implant, leaving an isolated area of the implant or of bone
exposed to the oral cavity. Mandibular dehiscence is exposure of
the inferior alveolar nerve as a result of extreme resorption of the
mandible, to the point that the roof of the mandibular canal is
no longer covered with bone, leaving only soft tissue separating
the contents of the canal from the oral cavity.

Dehydration Removal of water from a substance; excessive loss
of water.

Delaminate To remove a layer.

Demarcated Limits or boundaries that are separate and well
marked.

Demineralize To remove the mineral content.

Dental implant A biocompatible, biofunctional permucosal device
that is placed on or within the bone associated with the oral
cavity to provide support for fixed or removable prostheses.

Dentoalveolar Pertaining to a tooth and its alveolus.

Depassivation The breaking down of metallic oxide when local
conditions produce an acidic environment at the metallic
interface.

Disclosing agent (or solution) A dye that allows visualization of
dental plaque through staining with a selective medium.
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Dissection The act of cutting apart and disclosing the individual
tissues; the separation of tissues in surgical procedures.

Dorsum The posterior or superior surface of a body part.

Dysesthesia A disturbance in or impairment of sensory nerve
transmission.

Ecchymosis A hemorrhagic area of the skin or a mucous
membrane that forms a flat, rounded, blue, or purplish patch.

Edema An abnormal accumulation of fluid in intercellular
spaces of the body.

Elastomeric Rubberlike.

Electrocoagulation The use of an electrical current to coagulate
tissue.

Endodontic endosteal implant A smooth and/or threaded pin
implant that extends through the root canal of a tooth into
periapical bone, to stabilize a mobile tooth.

Endodontic stabilizer implant See Endodontic endosteal
implant.

Endosteal (endosseous) Occurring or located within a bone.

Endosteal (endosseous) implant A device placed within
alveolar and/or basal bone.

Epithelial attachment The continuation of the sulcular
epithelium that is joined to the tooth or implant structure and
is located at the base of the sulcus, or pocket.

Epithelial cuff, implant The band of tissue that is constricted
around an implant’s cervix.

Epithelium The outer layer covering the underlying connective
tissue stroma.

Epithelium, gingival A stratified squamous epithelium
consisting of a basal layer; when it comprises the attached
gingiva, it is keratinized or parakeratinized.

Epithelium, sulcular The stratified squamous epithelium that
forms the covering of the soft tissue wall of the gingival sulcus,
or crevice.

Evert To turn inside out; to turn outward.

Exploratory surgery Surgery performed for the purpose of
examination, study, or diagnosis.

Exteriorization To cause to be on the outside.

External oblique ridge A smooth ridge on the buccal surface of
the body of the mandible that extends from the anterior border
of the ramus, with diminishing prominence, downward and
forward to the region of the mental foramen. This ridge changes
very little in size and direction throughout life and is an
important landmark in the design of a subperiosteal implant.

Exudate A fluid with a high protein content that has escaped
from blood vessels and has been deposited in tissues as a result
of inflammation; pus.

Fenestrations Any windowlike openings.

Fibro-osteal (fibro-osseous) integration See Fibrous integration.

Fibrosis The formation of fibrous tissue.

Fibrous Composed of or containing fibers.

Fibrous integration Interposition of healthy, dense, collagenous
ligament tissue between implant and bone that transmits loads
from the implant to the bone.

First-stage surgery The preparatory stage for an implant
procedure. For subperiosteal implants, the surgical bone
impression and bone bite, which are done to construct the
implant. For endosteal implants, the placement of the implant,
which is to be submerged for a healing period before it is put
into function.

Fistula An abnormal tract connecting two body cavities or organs
or leading from a pathologic or natural internal cavity to the
surface.
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Fixed bridge A prosthetic dental appliance that replaces lost
teeth; it is supported and held in position by attachments to
natural teeth and/or implants in a nonremovable manner.

Fixed-detachable A fixed bridge that can be removed by the
practitioner but not by the patient.

Follicle A sac or pouchlike depression or cavity.

Foramen A natural opening or passage out of or through bone
containing a neurovascular bundle or nerve.

Freestanding implant An implant that can withstand functional
forces without being splinted to any adjacent abutments.

Freeze-dried Damaged or attenuated by exposure to cold and
dehydration.

Frenulum A small fold of integument or mucous membrane that
checks, limits, or curbs the movements of an organ or part.

Friable Easily crumbled, pulverized.

Functional occlusion The contact of the teeth that provides the
highest efficiency in the centric position and during all
excursive movements of the jaw that are essential to
mastication without producing trauma.

Galvanism The electropotential difference of dissimilar metals
that can occur in dental implant metallurgy.

General anesthesia A state of unconsciousness and lack of
susceptibility to pain produced by administration of anesthetic
agents through inhalation or intravenously, intramuscularly,
rectally, or via the gastrointestinal tract.

Generic Referring to a kind, a class, or a group; general, as opposed
to specific.

Genial tubercles Mental spines, small round elevations (usually
two pairs) clustered around the midline on the lingual surface of
the lower portion of the mandibular symphysis. These tubercles
serve as attachments for the genioglossus and geniohyoid
muscles and are critical landmarks for the subperiosteal implant.

Graft A material used to replace a defect in the body; anything
that is inserted into something else to become an integral part
of the latter; in the case of bone, either artificial or synthetic
bone, usually used to increase strength or dimension, or both.

Granuloma A tumorlike mass or nodule of granulation tissue
caused by a chronic inflammatory process.

Guarded Cautious, questionable, needing supervision.

Habituate To become used to, accustomed, familiar with.

Harvest The gathering or collecting of material (bone).

Head See Abutment.

Healing abutment A temporary cuff used after implants are
uncovered so that the soft tissues can heal in the permucosal
areas.

Hemisection The process of dividing or cutting a tooth or
structure into two parts.

Hemostasis The arrest of bleeding; interruption of blood flow.

Heterograft A graft taken from one species and placed in another.

Hollow grind To tunnel or make concave; producing a cavity
within the appliance or substance used.

Homograft A graft taken from one human subject and
transplanted to another.

Host site See Receptor site.

Hydrophilic Capable of absorbing water.

Hydroxyapatite (HA) A mineral compound that is the principal
inorganic component of bone, teeth, and dental calculus.

Hydroxyapatite ceramic A dense, nonresorbable ceramic. When
implanted in bone, it displays a highly attractive generic
profile, including a lack of local or systemic toxicity.

Hyperesthesia Abnormally increased sensitivity of the skin,
mucosa, or other organ of special sense.
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Hyperostotic Hypertrophy of the bone.

Hyperplasia The abnormal multiplication or increase in the
number of normal cells in normal arrangement in a tissue.

Hypertrophy An increase in the bulk of a tissue beyond normal
limits, caused by an increase in the size but not the number of
cellular elements.

Hypoplasia Defective or incomplete development.

Iatrogenic Resulting from the activity of the physician or dentist.

Impaction A condition in which a tooth or other structure or
material is blocked by a physical barrier.

Implant See Oral implant.

Implant dentist, surgeon A professional who practices the art
and science of implant dentistry.

Implant dentistry The area of dentistry concerned with the
diagnosis, design, and insertion of implant devices and
implant restorations that provide adequate function, comfort,
and aesthetics for edentulous or partially edentulous patients.

Implant denture A denture that receives its stability and
retention from a dental implant.

Implant integration Tissue-to-implant contact.

Implant interstices The small spaces or pores within and on the
surface of the implant’s infrastructure.

Implantologist A professional who practices the art and science
of implant dentistry.

Implantology The art and science of the surgical insertion and
restoration of materials and devices to restore function to a
partially or totally edentulous patient.

Implant prosthodontics The part of implant dentistry concerned
with the construction and placement of a fixed or removable
prosthesis on any implant device.

Implant prosthodontist A professional who practices the art
and science of diagnosis, surgical placement of implants,
construction of superstructure-restoring occlusion, and
postoperative maintenance of oral implants.

Implant surgery The part of implant dentistry concerned
with the placement, surgical repair, and removal of implant
devices.

Incision A cut or wound produced by cutting with a sharp
instrument, laser, or electrosurgical scalpel.

Incisive foramen A foramen located in the midline on the
anterior extreme of the hard palate; it transmits the left
(more anterior) and right (more posterior) nasopalatine
(Scarpas) (long sphenopalatine) nerves and vessels; a critical
landmark for implant surgery.

Infection Invasion and multiplication of microorganisms in body
tissues, especially microorganisms that cause local cell injury.

Inflammation A protective tissue response to injury or
destruction of tissues that walls off both the injurious agent
and the injured tissues.

Infraosseous Below the bone.

Infrastructure The implant substructure below the soft tissue.

Insert The part that goes into the opening in the implant;
abutment, cervix.

Integration period The interval during which the bone grows to
and surrounds the implant’s surface and makes it a part of the
whole.

Interdental implant An implant used between natural tooth
abutments (pier abutment).

Internally threaded Having a thread pattern within the housing
of the implant.

Interocclusal distance The distance between the occlusal surfaces
of opposing teeth of the mandibular and maxillary arches.
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Interposed In between.

Intramucosal insert (subdermal implant) An alloplastic device
placed in the tissue-bearing surface of a removable prosthesis
to maintain the mucostatic seal mechanically; generally made
of titanium, surgical stainless steel, or aluminum oxide and
shaped with a narrow permucosal neck, a wider retentive
head, and a broad, flat, denture-attaching base; it generally is
used for a maxillary complete denture or mandibular and
maxillary removable partial dentures.

Intraosseous Within bone.

Involuted Rolled or turned inward.

Ischemia Loss of blood supply to a tissue as a result of mechanical
obstruction that may cause cell death.

Islet A very small island.

Isometric Maintaining the same length; of equal dimensions.

Isthmus A narrow strip.

Keratinized gingiva The part of the mucosa covered by keratinized
epithelium.

Knife edged Having a very sharp, very narrow morphology (ridge).

Ligate To tie or bind with a ligature.

Ligature A wire or suture used to bind, tie, secure, stabilize, or
immobilize.

Linea alba A white line or narrow white scar, as at the crest of
the residual ridge after tooth loss.

Locking taper See Cold-weld.

Lumen The cavity or channel within a tube or needle.

Mandibular basal bone The part of the body of the mandible
that supports and underlies the alveolar bone; the part of the
mandible that remains after resorption of the alveolar process.

Mandibular nerve The third division of the trigeminal nerve.
This nerve leaves the skull through the foramen ovale and
provides motor innervation to the muscles of mastication, to
the tensor palati, the tensor tympani, the anterior belly of the
digastric, and the mylohyoid muscles. It provides general
sensory innervation to the teeth and gingivae, the mucosa
of the cheek and floor of the mouth, the epithelium of the
anterior two thirds of the tongue, the meninges, and the skin
of the lower portion of the face.

Mandibular staple (bone plate) A form of a transosseous
implant in which a plate is placed at the inferior border, and a
series of retentive pins is placed partially into the inferior
border with two continuous screws inserted transcortically
and penetrating the mouth in the canine areas to be used as
abutments.

Master cast The final model that represents the exact positioning
of the abutments, on which the prosthesis is fabricated.

Matte finish A nonglossy or dull surface finish.

Maxillary sinus The anatomic space superior to the posterior
maxillary alveolus that limits the volume of alveolar bone in
this area; a landmark in maxillary implant surgery.

Medullary Pertaining to the bone marrow.

Mental foramen The opening in the lateral surface of the
mandible that allows the exit of the third division of the
trigeminal nerve and vessels; considered one of the five
anatomic landmarks for subperiosteal implants.

Mesostructure The part that couples the implant complex
(infrastructure) to the superstructure.

Metal plate implants Flat, blade-shaped implants of various
thicknesses that derive their support from a horizontal length
of bone. They may be perforated, smooth, fluted, textured,
coated, vented, multiheaded, and submerged or nonsubmerged
in a variety of biocompatible materials.
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Monomer The liquid portion of acrylic (polymethylmethacrylate)
resin.

Morbidity The condition of being diseased, unhealthy.

Mucobuccal fold The cul-de-sac formed by the mucous
membrane as it turns from the upper or lower gingivae
to the cheek.

Mucogingival junction The scalloped linear area denoting the
approximation or separation of the gingiva and the areolar
mucosa.

Mucoperiosteum A layer of mucosa, connective tissue, and
periosteum that covers bone in the oral cavity; it sometimes
gives rise to muscle attachments.

Mucosa (mucous membrane) A membrane, composed of
epithelium and lamina propria, that lines the oral cavity and
other organs and cavities of the body.

Muscle mold, border mold The shaping of a material by the
manipulation or action of the tissues adjacent to the borders of
an impression.

Mylohyoid ridge An oblique ridge on the lingual surface of the
mandible that extends from the level of the roots of the last
molar as a bony attachment for the mylohyoid muscles, which
form the floor of the mouth; it determines the lingual
boundary of the mandibular subperiosteal implant.

Nasal spine A median, sharp process formed by the forward
prolongation of two macxillae at the lower margin of the
anterior aperture of the nose; used to support a maxillary
subperiosteal implant.

Necrosis The death of tissue.

Neoplastic Pertaining to new or abnormal growth.

Neuropathy Any functional disturbance or change in a nerve.

Neurovascular Pertaining to blood vessels and nerves.

Noninvasive Does not actively destroy surrounding tissue.

Nonresorbable Substances that show relatively limited in vivo
degradation.

Obtundant A material used to obturate.

Obturate The act of closing or occluding.

Occlusal equilibration Achievement of a balance between
opposing elements of the masticatory apparatus.

One-piece implant An abutment and an implant infrastructure
that are constructed of the same continuous piece of metal.

Oral implant A biomaterial or device made of one or more
biomaterials, biologic or alloplastic, that is surgically inserted
into soft or hard tissues for functional or cosmetic purposes.

Oroantral An opening between the maxillary sinus and the oral
cavity.

Oronasal An opening between the nasal cavity and the oral cavity.

Osseointegration The establishment of contact, without
interposition of nonbony tissue, between normal remodeled
bone and an implant at the light microscopic level, entailing a
sustained transfer and distribution of load from the implant to
and within the bone tissue.

Osseous Of the nature or quality of bone.

Osteoconduction A process in which bone is stimulated to grow
from a host bone surface in a predictable fashion.

Osteoconductive A material that supports but does not
stimulate bone growth.

Osteogenesis The development of bony tissue; ossification; the
histogenesis of bone.

Osteoinduction A process that involves cellular change or
cellular interaction. The cells are made to differentiate and do
something they normally would not do. This technique is used
when large bone grafts are performed.
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Osteoinductive A material that stimulates new bone growth that
would not be expected in routine healing.

Osteointegration See Osseointegration.

Osteo-odontotomy (odonto-osteotomy) A single osteotomy
made through both a tooth and its supporting bone for
placement of an endodontic implant.

Osteophilic response A condition that favors bone growth on
the surface of a biomaterial.

Osteosynthesis See Osteogenesis.

Osteotomy Cutting of a bone.

Ostium An opening in the bone from the sinus to the nasal cavity.

Overdenture, overlay denture A removable partial or complete
denture with built-in secondary copings that overlie or telescope
over the primary copings fitting over the prepared natural
crowns, posts, or studs.

Parafrenular Around the frenulum.

Parallel pin A directional guide used to assess the line of implant
placement.

Parasymphyseal Around, associated with, or pertaining to the
symphysis.

Paresthesia The onset of dysesthesia during the immediate
postoperative period.

Parietal Of or pertaining to the walls of a cavity; a bone of the
skull.

Particulate A process in which metals are treated to eliminate or
reduce local surface areas of positive and negative ionic
charges; a process in which the thickness of the oxide layer of
a metal is increased.

Passive Without resistance, inert.

Patent Open, unobstructed, not closed.

Pedicle graft A full thickness of the skin or periodontal tissue
attached to the donor site by a stalk with a nutrient blood
supply.

Pedunculated Having a stemlike connecting part.

Penultimate Next to the last.

Perforate To pierce or make a hole.

Periapical Around or about the apex of the tooth.

Pericervical About or around the cervix.

Peri-implant Around the implant.

Peri-implantitis A general term defining an inflammatory
disease process surrounding or involving implanted foreign
materials; can be traumatic, ulcerative, resorptive, or
exfoliative (e.g., periodontitis).

Periodontoplasty The surgical repair and reconstruction of the
periodontium (e.g., peri-implantoplasty).

Periosteum Specialized connective tissue that covers all bones of
the body except the cartilaginous extremities.

Peripheral struts The supports of a subperiosteal implant casting
that are at the outermost area or farthest extent of the implant.

Permucosal Through the mucosa.

Permucosal pin implants Endosseous dental implants with
smooth or threaded shafts that are used in bipodal or tripodal
configurations as abutments.

Phlebotomy Incision of or entry into a vein.

Pier abutment An intermediate abutment (see Interdental
implant).

Plaque A soft, thin film of food debris, materia alba, and dead
epithelial cells that is deposited on a surface (teeth, prosthesis),
providing a medium for the growth of various microorganisms.

Polyhema, polyhydroxylethylmethacrylate A synthetic,
hydrophilic, polymeric material used in the body alone or in
combination with other materials (contact lenses).
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Polymer A naturally occurring or synthetic substance consisting
of giant molecules formed from smaller molecules of the same
substance.

Polymer tooth replica Polymethylmethacrylate (PMMA), used
alone or in combination with other polymers (e.g., pHema), to
form an implant, shaped like a tooth root recently extracted,
and immediately placed into the tooth’s alveolus.

Porosity The condition of having minute openings or pores.

Posterior palatal seal, postdam Postpalatal seal, the seal at the
posterior border of a denture.

Postoperative Occurring after the operation.

Press-fit Retention of an implant by the proximity of bone,
without the use of threads or tapping.

Primary healing A process of cure; the restoration of wounded
parts by first intention union.

Primary retention The fixation in the initial period after implant
placement, before integration occurs.

Primary struts The supports of a subperiosteal implant casting
that cross the ridge crest and to which the abutments are affixed.

Procumbent Excessive labioaxial inclination of the incisors;
protruding.

Prolapse To slip out of place.

Prosthetic Serving as a substitute.

Protocol The established methods.

Provisional restorations A prosthesis made for temporary use.

Pterygoid notch A groove at the pyramidal process of the palatine
bone between the pterygoid plates and the maxillary tuberosity.

Pterygomandibular space A part of the infratemporal space that
lies between the medial pterygoid muscle and the ramus of the
mandible.

Pulley A small wheel with a groove in which a rope runs,
allowing weights to be raised by pulling on the rope; the
hamulus for the levator veli; palatinus tendon.

Punctate Resembling or marked with points or dots.

Purulence The formation or presence of pus.

Pus A protein-rich, liquid inflammation product made up of cells.

Pyriform aperture The pear-shaped anterior nasal cavity opening.

Radiopaque The quality of appearing light or white on exposed
x-ray film; capable of blocking x-rays.

Ramus frame A full arch implant of tripodal design that consists
of a horizontal supragingival connecting bar with endosteal
segments placed into the two rami and symphyseal areas.

Ramus implant A type of endosteal blade implant placed in the
ramus.

Reamer A sharp-edged tool for enlarging or shaping holes.

Receptor site former A duplicate form of a root-shaped or blade-
shaped body of an implant; designed to form an osseous implant
receptor site for implant shapes that cannot be prepared with
rotating instruments; used for compression of intramedullary
trabeculation or expansion of intramedullary space; a “try-in”

Receptor site An area in bone or soft tissue that is prepared to
receive an implant or intramucosal insert.

Re-epithelization The process by which connective or osseous
tissue recovers its epithelial surface.

Reflection The elevation or folding back of the mucoperiosteum
to expose the underlying bone.

Rehabilitate To restore, to put back into good condition.

Reimplantation Reinsertion of a tooth into the alveolar socket
from which it had been avulsed.

Resect To excise part or all of a structure surgically.

Residual ridge A remnant of the alveolar process and soft tissue
covering after the teeth have been removed.
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Resilient Having the ability to spring back into shape or position.

Resorbable Capable of assimilation or dissolution of a substance
or material after it has been implanted into the body.

Resorption (of bone) The loss of bone substance by physiologic
or pathologic means associated with the natural aging process,
metabolic disturbances, or trauma.

Retainer Any type of clasp, attachment, or device used for the
fixation or stabilization of a prosthesis.

Retraction The holding back of tissue to maintain operative site
exposure and protect the tissues from trauma.

Retromolar pad A mass of tissue, frequently pear shaped, at the
distal termination of the mandibular residual ridge, made up of
the retromolar papilla and the retromolar glandular prominence.

Rhytidectomy The excision of skin to eliminate wrinkles.

Ridge (alveolar) The alveolar process and its soft tissue covering
that remain after teeth are removed.

Ridge augmentation Increasing the dimensions of the existing
ridge morphology.

Ridge crest The highest continuous surface of the alveolar ridge.

Ridge maintenance The process of keeping the ridge in existence.

Root form endosteal implant A root-shaped implant that derive
its support from a vertical expanse of bone. These implants are
available in the form of spirals, cones, rhomboids, and
cylinders. They can be smooth, fluted, finned, threaded,
perforated, solid, hollow, or vented. They can be coated or
textured and are available in submergible and nonsubmergible
forms in a variety of biocompatible materials.

Rudiment An incompletely developed or vestigial part.

Saddle The part of a complete or partial denture that rests on the
ridge and to which the teeth are attached.

Salutary Conducive to health.

Saucerization (pericervical) The circular bone resorption that
occurs about the necks of endosteal implants shortly after
their insertion and continues slowly during the time of the
implant’s biologic presence.

Schneiderian membrane The membrane that lines the antrum.

Scout film The primary film in a computed tomography (CT)
scan series; the film that dictates the scan parameters.

Screw implant See Root form endosteal implant.

Secondary epithelization Healing by the growth of epithelium
over a denuded area.

Secondary struts The supports of a subperiosteal implant
casting that build in strength and rigidity.

Second-stage surgery With subperiosteal implants, the
reopening of the tissue and placement of the infrastructure that
was constructed after the first-stage surgery. For endosteal
submerged implants, the re-exposure of the part of the implant
that receives the attachment or abutment.

Semiadjustable articulator A device that simulates jaw
movements and that can be adjusted so that it conforms with
the patient’s mandibular functions.

Semilunar Resembling a crescent or half-moon.

Sequela The result of something; that which follows as a result.

Serosanguineous Composed of serum and blood.

Sessile Attached by a broad base.

Settling To sink, to move downward; caused by bone resorption
under primary struts.

Shoulder The flat, horizontal projection connecting the
infrastructure to the cervix.

Single-crystal sapphire A material for implantation composed
of a single crystalline alpha aluminum oxide that is identical in
crystalline structure to a gem sapphire.
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Sinusitis Inflammation of a sinus.

Sinus lift Augmentation of the antral floor with bone substitutes
to create a host site for implant placement; antroplasty.

Site former See Receptor site former.

Speculum An instrument for opening or extending an orifice or
cavity to allow visual inspection and entry for manipulation.

Spinous Pertaining to or like a spine.

Spiral implant See Root form endosteal implant.

Splint A prosthetic device used to stabilize hard tissues (bone
and teeth) during periods of healing.

Splinting The joining of two or more abutments into a unit.

Staple See Transosteal implant.

Stent A prosthetic device used to influence and guide the healing
of soft tissues.

Sterile technique A standard technique in which an aseptic area
is established and maintained to a specific conclusion (e.g., the
proper sterilization of instruments, drapes, gowns, gloves, and
surgical area); and the systematic maintenance of asepsis
throughout an implant insertion procedure.

Sterilization Complete elimination of microbial viability.
Caution must be exercised to ensure the preservation or the
integrity and properties of an implant.

Stress Normally defined in terms of mechanical tensile stress,
which is the form divided by perpendicular cross-sectional
area over which the force is applied.

Stress break To relieve the abutment teeth of all or part of the
occlusal forces.

Strip To break or jam the threads.

Stylus A pointed, needlelike marking device.

Subapical Below the apex of the tooth.

Subcuticular Situated or occurring beneath the skin.

Submandibular Below the mandible.

Submental Below the chin.

Submerged implant An endosseous implant with a removable
head and neck that allow healing and maturation of the
osteotomy and intraimplant trabeculation isolated from the
oral cavity without a permucosal opening; a buried endosteal
implant.

Subperiosteal implant A framework specifically fabricated to fit
the supporting areas of the mandible or maxilla with
permucosal extensions for support and attachments of a
prosthesis; the framework consists of: permucosal extensions
with or without connecting bars and struts. Struts are
classified as peripheral, primary, and secondary. A
subperiosteal implant can be the complete arch, unilateral, or
universal type.

Superstructure The prosthesis that attaches to the mesostructure.

Surgery Treatment by manual or operative methods.

Surgical jaw relationship (subperiosteal) A registration of the
vertical dimension in centric relationship of the exposed
superior surface of the mandibular or maxillary bone with the
opposing arch to provide intermaxillary registration for
determination of abutment height of a subperiosteal implant
framework.

Surgical occlusion rim (subperiosteal) A conventional
occlusion rim with a base that has been adapted to provide an
accurate recording of the surgical vertical-centric relations.

Surgical template A device designed to guide the location and
direction of osteotomies preparatory to implant placement.

Suspensory ligament The ligament arising from a bone surface
that surrounds and supports an endosseous or subperiosteal
implant.
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Suture The act of joining together, as by sewing.

Symphysis The immovable dense midline articulation of the
right and left halves of the adult mandible.

Tamponade The use of compression to control hemorrhage.

Tapping The cutting of threads into medullary bone for a screw-
type implant.

Telescopic coping A thin metal covering or cap that is fitted over
the prepared tooth or implant abutment to accept a secondary
or overlay crown or prosthesis.

Template A guide.

Tendinous Like or having the characteristics of a tendon;
inelastic cords of tough, fibrous connective tissue by which
muscles are attached to bones.

Threaded A spiral or helical surface of an implant.

Three-dimensional implant An endosteal implant that is placed
from the lateral aspect of the alveolar ridge and supplies
support in both the horizontal and vertical dimension.

Tissue-borne overdenture A prosthesis supported by the tissue
and retained by the implant.

Torque A force or combination of forces that produce a twisting
or rotating motion.

Toxicity The adverse reactions of tissues (dose-response
time relationships) to selected foreign substances, resulting
in unacceptable in vivo interactions. The toxicity can be at
the local or systemic level, depending on the amount, rate
of release, and specific type of substance available to the
tissues.

Transaxial slice A computed tomography (CT) horizontal scan
slice.

Transcortical Across the cortex of the bone.

Transect To divide by cutting across.

Transepithelial Going through or across the epithelium.

Transepithelial abutment The part of an implant that attaches
directly to the infrastructure and passes through the soft issues
into the oral cavity (permucosal); it acts as a platform for
either a mesostructure bar or a prosthetic superstructure.

Transillumination The passage of light through an object to
allow examination of its internal structures.

Transitional Temporary.

Transosteal The penetration of both the internal and external
cortical plate by a dental implant.

Transosteal implant A type of implant designed to penetrate the
mandible from the inferior border to the alveolar crest and to
protrude sufficiently into the oral cavity through mucous
membrane to provide retention and stability for a dental
prosthesis.

Trephine Surgical method of creating a circular opening.

Trial inserts Implant replica to test a receptor site; modified
intramucosal inserts worn during the healing phase at
“try-in”

Tricalcium phosphate (TCP) An inorganic, particulate or solid
form of relatively biodegradable ceramic, which is used as a
scaffold for bone regeneration; it can act as a matrix for new
bone growth.

Tripodal Three legged.

Trismus Motor disturbance of the trigeminal nerve, especially
spasm of the masticatory muscles; limited opening of the
mouth.

Truncated Having a square or broad end (e.g., truncated bone).

Try-in implant A replica, usually made of stainless steel, of the
actual implant, which is used to check the shape and size of
the osteotomy before the actual implant is placed.
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The most distal portal of the maxillary
arveolar riage tnart can be used for implant support.
To unroof; after healing of a buried two-stage implant,
tne act of going through the soft tissue to relocate the implant.
To incise beneath; to form as a tunnel to separate
mucosa or skin from underlving stroma.
of appearance, without beauty.
A partial subperiosteal
IMplant mat usuany 1s 1o0cated 1n the posterior area of the
mandible or maxilla.
A hollow, coping-shaped casting designed
to allow pracement of individual telescopic porcelain jacket
Crowns.
A full arch subperiosteal
IMpIant mat circumvents te remaining natural teeth.
The superoinferior dimension of facial height;
it can be altered by depressing or elevating the occlusal plane.
Surgical modification of the gingival mucous
memorane refationships in the vestibule of the mouth, including
deepening of the vestibular trough.
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Every change in the use of static relationships of a
bone leads not only to a change in its internal structure and
architecture, but also to a change in its external form and
function.

See Heterograft.

1e area formed by the union of the zygomatic bone
ana we zygomatic process of the temporal and maxillary
bones; used to support subperiosteal implants.
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APPENDIX A Past Medical and Dental History 481
(1) Do you have to urinate (pass water) more than six times a day? YES NO
(2) Are you thirsty much of the time? YES NO
(3) Does your mouth frequently become dry? YES NO
i. Hepatitis, jaundice, or liver disease YES NO
j. Arthritis (painful, swollen joints) YES NO
k. Stomach ulcers YES NO
1. Kidney trouble YES NO
m. Tuberculosis YES NO
n. A persistent cough or a cough that brings up blood YES NO
0. Low blood pressure YES NO
p. Venereal disease YES NO
q. Other
8. Have you had abnormal bleeding associated with previous extractions, surgery or trauma? YES NO
a. Do you bruise easily? YES NO
b. Have you ever required a blood transfusion? YES NO
If so, explain the circumstances
9. Do you have any blood disorder, such as anemia? YES NO
10. Have you had surgery or x-ray treatment for a tumor, growth, or other condition? YES NO
11. Are you taking any drugs or medicine {not limited to the ones listed below)? YES NO
a. Antibiotics or sulfa drugs YES NO
b. Anticoagulants (blood thinner) YES NO
¢. Medicine for high blood pressure YES NO
d. Cortisone {steroids) YES NO
e. Tranquilizers YES NO
f. Aspirin YES NO
g. Insulin, tolbutamide (Orinase), or a similar drug YES NO
h. Digitalis or drugs for heart trouble YES NO
i. Nitroglycerin YES NO
i- Medicine for osteoporosis
k. Other YES NO
12. Are you allergic to or have you reacted adversely to any of the following?
a. Local anesthetics YES NO
b. Penicillin or other antibiotics YES NO
¢. Sulfa drugs YES NO
d. Barbiturates, sedatives, or sleeping pills YES NO
e. Aspirin YES NO

f. Other
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13, Have you had any serious trouble associated with any previous dental treatment?

a. Are you having dental pain?

b. Does food pack between your teeth?

¢. Do your gums bleed when you brush your teeth?

d. Do you grind your teeth during the night?

e, Do you have any pain in or near your ears?

f. Have you ever had periodontal (pyorrhea) treatment?

g. Have you ever been instructed on proper home care of your teeth?
h. Do you have any sores or lumps in your mouth?

i. Do you want to keep your teeth?

14, Do you have any disease, condition, or problem not listed above that you think I should know about?

If so, please explain

Questions for Women

15. Are you pregnant?

16. Do you have any problems associated with your menstrual period?

17. Date of onset of your last menstrual period

Remarks:
Signature of Patient:

Date:

YES

YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

YES
YES

NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
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. Take a lateral scout film. Center target half the distance between

the mentum and the anterior aspect of the body of the verte-

bra.

. Locate the first slice position and scan at 1-mm intervals until

just past the crest of the ridge of the body of the mandible ante-
riorly. Continue the scan at 1.5-mm intervals until 5 mm below
the sigmoid notch.

NoTe: Check the first slice to make sure you are below bone and
within the target area. If adjustment is necessary, make it before
starting the run.

. Under no circumstances should the gantry be angled.
. After the exam is complete and the images have been reformat-

ted, hold the patient and perform both a sagittal and coronal re-
construction of the plastic rod using the Arrange program. These
reconstructed images of the rod should appear straight, with no
jogs or bends. Perform a screen save of the reconstructed images
of the rod. Only after this movement check is complete may the
patient leave.

Sranner Settinas far Maxillnfarial and Mandihular Reninns

GE S8 Quick

120kV, 100mA, dynamic scan {B-sec delay}
512 » 512 matrix

1- to 2-mm thicknesa/1 mm spacing

{13- or 14-cmn field of view) 0.4-mm pixel
Gantry angle: zero

Bone algorithm

GE 8800

120 kV, 200 mA, 9 or 3 gsec
Dynarmic scan

320 » 320 matrix, 576 views

1- to 2-mm thicknesa/1-mm spacing

Target 2 {0.4-mm pixel size)

Gantry angle: zero

Bone algorithm

Philips {310, 350, T&0, TX60)

120 k¥, 100 mA, dynamic scan (4.5 to 7 sec)
512 x 512 matrix

1.5-mm thickness/1-mm spacing

Zoom factor

320 matrix = 13 ¢m

512 matrix = 14 cm

Gantry angle: zero

Bone algorithm, filter 4C

Delta 200 Series

120 k¥, 100 mA, dynamic scan {2-sec scan)
512 x 512 Matrix

1- to 2-mm thicknesa/1-mm spacing
=0.4-mm pixel size (mag 2}

Gantry angle: zero
Normal head filter

Scan range
maxilla

Siemens—DR Series

120 k¥, 200-280 MAS, dynamic scan

480, 720, or 960 projection

1.5-mm thickness/1-mm spacing

Zoom factor

Average head 3.7 = 0.29-mm pixel (13.78 ¢cm)
Small head 4.5 = 0.24-mm pixel (11.3 cm}
Large head 2.7 = 0.4-mm pixel {18.9 cm}
Archive images in view from below form
Gantry angle: zero

Bone detail, kernel 8

Picker 1200

120 k¥, 200 MAS, dynamic scan (2 to 3.4 sec)
512 x 512 Matrix

1-to 2-mm thicknesa/1-mm spacing

14-cm field of view = 0.4-mm pixel

Gantry angle: zero

Bone algorithm no. 4

APPENDIX C CAD/CAM Computed Tomography

Plane of scan slice

485

0 degrees
preferable
for cases with
melal arifacls
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Patient Name Date of Scan Time
Check all that apply: Circle One:
Patient-specific bone model CT scan
Patient-specific soft tissue model or
Selectively colored model MRI
3-Dimensional .stl file only
Custom implant design
Computer-aided design for custom instruments
Physician Information $can Information
Dr. Hospital/clinic:
Ada:

Technologist:
City/5t: Phone:
Zip: Scanner model:
Tel: { ) - Technical factors: KV MA
Fao: ( ) - Slice/slice spacing:

Gantry tilt:

Physician’s signature required:

Dr.

If billing other than to physician, please contact modeling facility
for assistance.

Modified from Innova patient information sheet

*Anatomic models are not for direct implantation.
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Zimmer Dental

1900 Aston Ave.

Carlsbad, CA 92008

Ph: 1-800-854-7019 (U. S.)
1-760-929-4300 (international)

Fax: 1-760-431-7811

Biomet-3i

4555 Riverside Drive

Palm Beach Gardens, FL 33410
Ph: 561-776-6700

Créte Mince Pins

Bauer (Chercheve)

14 Elleonorehring

6350 Bad Nauheim, Germany
or Megeve, France

Cytoplast Regenetex

GBR200

Innova

Dalbo

Dalla Bona Abutment
Dolder, ERA, Hader,
Octolink, Rothermann
O-Ring Abutment

Snap Abutment

Tube-lock, Tube ¢ Screw,
UCLA Gold/Plastic combo
Zest, ZAAG

Sterngold Dental

23 Frank Mossberg Dr.
Attleboro, MA 02703
Demineralized Bone
Irradiated Bone

See Appendix L.
Dental Eye II/11T

Yashica

Canon D20
Canon USA, Inc.
Disposaboots

Cabot Medical
2021 Cabot Blvd. West
Langhorn, PA 19047

Duo-Dent Implant Systems
340 W. Butterfield Road
Elmhurst, IL 60126

Dura Base

Duralay

Relliance Dental Manufacturing
P. O. Box 38

5805 W. 117th Place

Worth, IL 60482

Durapatite

Cook Waite
DVA Abutment

Dental Ventures of America
217 Lewis Court

Corona, CA 92882

Dentsply Caulk

Dycal

L. D. Caulk Company
38 W. Clarke Ave.
Milford, DE 19963-0359

Dynadent

151 E. Columbine Ave.
Santa Ana, CA 92707
DynaSurg

Lifecore Biomedical

3515 Lyman Blvd.

Chaska, MN 55318

Blade Implants

Intramucosal Insert Implants

Park Dental Research
19 W. 34th St., Suite 301
New York, NY 10001
Ph: 1-212-736-3765
Fax: 1-212-268-6845
Endopore Implant

Innova-Sybron Implant Solutions

1717 W. Collins Ave.

Orange, CA 92867

Ph: 1-714-516-7800
1-800-898-6261

Fibermesh

Pulpdent

80 Oakland St.
Watertown, MA 02172
Flexiroot

Dr. Andras Haris
101 Bala Ave.
Bala Cynwyd, PA
Dentsply Friadent
Frialit-2 Implant

Friadent Gmbh
SteinzeugstraBe 50
68229 Mannheim
Germany

Web: info@friadent.de
GC Pattern Resin

G.C.

156 Burns Ave.

Atherton, CA 94027

GoreTex Augmentation Material

W. L. Gore & Associates
Medical Products Division
P. O. Box 2400

Flagstaft, AZ 86003

HTR Sciences

U. S. Surgical Corporation
150 Glover Ave.
Norwalk, CT 06856

Park Dental Research

19 W. 34th St., Suite 301

New York, NY 10001

Ph: 1-212-736-3765

Fax: 1-212-268-6845

Hydroxyapatite (HA) Coating for Subperiosteal Implants



Artech

14554 Lee Road
Chantilly, VA 22021
Quintron, Inc.

Driskell Bioengineering
5229 Cheshirine Road
Glena, OH 43201
Vitallium

Howmedica
359 Veterans Blvd.
Rutherford, NJ 07070

Hygiene and Maintenance Instruments

Biomet-3i Implant Innovations
4555 Riverside Drive
Palm Beach Gardens, FL 33410

Johnson & Johnson Professional Care
10040 N. 25th Ave. Suite 110
Phoenix, AZ 85021

Oral-B Laboratories
Redwood City, CA 94065
Imcor Implant

Imcor

74 Northeastern Blvd., Building 19
Nashua, NH 03062

Impac Abutment

Vident

3150 E. Birch St.
Brea, CA 92821
Impactair Handpiece

Pallisades Dental
111 Cedar Lane
Englewood, NJ 07631
Impla-Med Implant

Impla-Med

13794 N. W. 4th St., Suite 207

Saw Grass International Corporate Park
Sunrise, FL 33325

Implant Support Systems

Lifecore Biomedical
3515 Lyman Blvd.
Chaska, MN 55318
Implaseal

Lifecore Biomedical
3515 Lyman Blvd.
Chaska, MN 55318
Impregum

ESPE Premier Sales
Norristown, PA 19401

Imtec

2401 N. Commerce
Ardmore, OK 73401
ITI Implant

Straumann USA
60 Minuteman Road

WWW.HIGHDENT.IR

Qliﬁ.},;_‘slv\ja 3 %‘p’p%ﬁtl&’le Rh@’ﬁfﬁacturers and Suppliers of Equipment and Materials

Andover, MA 01810
Lambone

Pacific Coast Tissue Bank
2519 S. Flower St., 2519
Los Angeles, CA 90007
LaminOss Implant

Impladent

Foothill Ave. 198-45
Holliswood, NY 11423
Lew Attachment

Park Dental Research
19 W. 34th St., Suite 301
New York, NY 10001
Ph: 1-212-736-3765
Fax: 1-212-268-6845
Linkow Blades

Ultimatics

P. O. Box 400
Springdale, AK 72765
Medidenta

Medidenta International
39-23 62nd St., Suite 1
Woodside, NY 11377
Minidriver

Hall International

3M Surgical Products Division
P. O. Box 4307

Santa Barbara, CA 93103
Monitoring Equipment

Criticare Systems
20925 Crossroads Circle
Waukesha, WI 53186
Nobel Biocare Implants

Nobel Biocare

22715 Savi Ranch Parkway
Yorba Linda, CA 92887
Ommniloc Implant

Sulzer-Calcitek
Optosil C

Columbus Dental Miles
Orangewood Sticks

Any local dental supply house
Blade Implants

Oratronics

Orthomatrix HA

Spiral

Orthomatrix

9609 Mourning Dove Drive
Germantown, TN 38139
Orthomatrix HA

Lifecore Biomedical
3515 Lyman Blvd.
Chaska, MN 55318
Osada Consoles
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Osada

3000 S. Robertson Blvd., Suite 130
Los Angeles, CA 90034

OsseoTite, NanoTite Implants
Biomet-3i Implant Innovations
4555 Riverside Drive

Palm Beach Gardens, FL 33410
Osteo Implant

Osteo-Implant

318 Highland Ave.
New Castle, PA 16101
Osteogen

Linkow Blades

Ultimatics

P. O. Box 400
Springdale, AR 72765
Osteogen (HA resorb)
Osteograft

Impladent

CeraMed

12860 W. Cedar Drive, Suite 110
Lakewood, CO 80228

Osteomed Implant

Osteomed

3885 Arapaho Road
Addison, TX 75001
Panavia

J. Morita USA
Irvine, CA 92618

Sulzer Dental

15821 Ventura Blvd., Suite 420
Encino, CA 91436

Peridex

Proctor & Gamble

Two Proctor & Gamble Plaza
Cincinnati, OH 45202
Periograf

Cook Waite
Periotest M

Salvin Dental Supply
Permaridge
Physiotron

Picotron
PocketWatch M
Polygel

Park Dental Research
19 W. 34th St., Suite 301
New York, NY 10001
Ph: 1-212-736-3765
Fax: 1-212-268-6845
Steri-Oss

L. D. Caulk Company
RAI-RA2
Ramus Frame

Pacific Implant

920 Rio Dell Ave.

Rio Dell, CA 95562

Racord

Pascal Company

P. O. Box 1478

Bellevue, WA 98009

Radiofrequency Glow Discharge Unit

Park Dental Research
19 W. 34th St., Suite 301
New York, NY 10001
Ph: 1-212-736-3765
Fax: 1-212-268-6845
Replace Implants
Reprosil

Dentsply-Caulk
Restore Implants

Lifecore Biomedical
3515 Lyman Blvd.
Chaska, MN 55318
Ross TR Implant

Dr. Stanley Ross

240 W. Palmetto Park Road, Suite 120
Boca Raton, FL 33432

Rotary Brushes

Braun Oral-B Plaque Remover

Braun

66 Broadway, Route 1
Lynnfield, MA 01940
Sargon Dental Implants

Sargon Enterprises

16101 Ventura Blvd., Suite 350
Encino, CA 91436

Sendex (Imtec) Abutments

Preat

P. O. Box 1030

Santa Ynez, CA 93460
Simpler Implant

Vancouver Implant Resources
2370 Maple St.

Vancouver, BC, V6] 3T6 Canada
Ph: 1-800-565-3559

Sphero Flex

Preat

P. O. Box 1030

Santa Ynez, CA 93460
Standardized Stainless
Steel Marking Spheres

Ace Surgical Supply

1034 Pearl St.

P. O. Box 1710

Brockton, MA 02301

Ph: 1-508-588-3100
1-800-441-3100

Web: infor@acesurgical.com

www.acesurgical.com



Biomet-3i Implant Innovations
4555 Riverside Drive

Palm Beach Gardens, FL 33410
StarVent Implant

Park Dental Research
19 W. 34th St., Suite 301
New York, NY 10001
Ph: 1-212-736-3765
Fax: 1-212-268-6845
Stryker Handpieces
Stryker Instruments

Stryker

4100 E. Milham
Kalamazoo, MI 49001
Super Bite

Harry J. Bosworth Company
7227 N. Hamlin Ave.

Skokie, IL 60076

Surgical Instruments

Ace Surgical Supply

1034 Pearl St.

P.O. Box 1710

Brockton, MA 02301

Ph: 1-508-588-3100
1-800-441-3100

Web: infor@acesurgical.com
www.acesurgical.com

Salvin Dental Specialists

Schein Dental Equipment
5 Harbor Park Drive
Port Washington, NY 11050

Walter Lorenz Surgical Instruments
1520 Tradeport Drive

Jacksonville, FL 32229

Sustain Implants

Lifecore Biomedical
3515 Lyman Blvd.
Chaska, MN 55318
Synthograf

Johnson & Johnson Dental Products
CN 7060

East Windsor, NJ 08520

TCP Augment

Miter

P. O. Box 1133

600 E. Winona Ave.

Warsaw, IN 46580

TefGen Regenerative Membrane

Lifecore Biomedical
3515 Lyman Blvd.
Chaska, MN 55318
Teflon Coating for Scalers
E. A. Beck & Co.

657 W. 19th St.

Costa Mesa, CA 92627
Thermometry
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North Pacific Dental
P. O. Box 3209
Kirkland, WA 98083
Three-Dimensional Radiology
CT Scanners
CT Reformation
Software Programs
CAD/CAM Technology

Columbia Scientific
3D-Dental

8940 Old Annapolis Road
Columbia, MD 21046

General Electric
Medical Systems Group
New Berlin, WI 53151
MPDI-Dental-Scan

General Electric

Techmedica

1380 Flynn Road
Camarillo, CA 93010
Titanium Mesh

Techmedica

1380 Flynn Road
Camarillo, CA 93010
Torque Wrench
Transosteal Implants
Anchor (Blade) Implants

Dr. A. Norman Cranin
Tubingen Implant

Friedrichsfeld

Division of Mdizinaltechnic

P. O. Box 7 D-6800

Mannheim, Germany

UCLA Abutment

Currently available in plastic and gold from most
implant support companies.

Ultimatics

Ultimatics

P. O. Box 400
Springdale, AK 72765
Vel Mix Stone

Kerr Manufacturing
Romulus, MI 48174
Viscogel

Dentsply

15821 Ventura Blvd.
Encino, CA 91436

WeH Elcomed Handpiece

BioHorizons

2300 Riverchase Center
Birmingham, AL 35244
Whaledent

Coltene/Whaledent

235 Ascot Parkway
Cuyahoga Falls, OH 44223
Zest
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Zest Anchors

2061 Wineridge Place #100
Escondido, CA 92029
BioCom

Mistral

Seven

Mis USA

14-25 Plaza Road, Suite S-3-5

Fair Lawn, NJ 07410

Ph: 1-201-797-9144
1-866-797-1333

Fax: 1-201-797-9145

Tolmar
701 Centre Ave.
Fort Collins, CO 80526
Ph: 1-970-212-4500
1-877-986-5627
Galileos 3D Cone Beam
Imaging System

Sirona Dental Systems
4835 Sirona Drive, Suite 100
Charlotte, NC 28273
Ph: 1-800-659-5977
Brdanemark

NobelActve
NobelDirect
NobelGuide
NobelPerfect
NobelReplace
NobelSpeedy

Zygoma

Nobel Biocare USA

22715 Savi Ranch Parkway

Yorba Linda CA 92887

Ph: 1-714 282 4800
1-800-993-8100

Fax: 1-714-998-9236

AdVent

OnePiece

ScrewVent

Spline

SwissPlus

Zimmer Dental

1900 Aston Ave.

Carlsbad, CA USA 92008
Ph: 1-800-854-7019 (U. S.)

1-760-929-4300 (international)

Fax: 1-760-431-7811
Laser-LoK Implants

BioHorizons

2300 Riverchase Center
Birmingham, AL 35244

Ph: 1-205-967-7880

Fax: 1-205-870-0304

Anew Screw-Attached Implants
Atlas Dome Keeper Implants
MTI Transitional Implants

Dentatus USA

192 Lexington Ave.

New York, NY 10016

Ph: 1-212-481-1010
1-800-323-3136

Fax. 1-212-532-9026

Web: dentatus@dentatus.com

Bone Block Fixation System

Bone Ceramic (HA+TCP)

Bone Level Implants

Etkon CAD/CAM System

Soft Tissue Level Implants

Straumann USA

60 Minuteman Road

Andover, MA 01810

Ph: 1-978-747-2500
1-800-448-8168

Fax: 1-978-747-2490

StarVent

StarLock

Park Dental Research
19 W. 34th St., Suite 301
New York, NY 10001
Ph: 1-212-736-3765
Fax: 1-212-268-6845
Neoss Implant System

Neoss

21820 Burbank Blvd., Suite 220
Woodland Hills, CA 91367

Ph: 1-866-626-3677

Fax: 1-818-432-2640
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Mid-America Transplant Services
1110 Highlands Plaza Drive East
St. Louis, MO 63110

Ph: 1-314-435-8200

Musculoskeletal Transplant Foundation
Edison Corporate Center

125 May St., Suite 300

Edison, NJ 08837

Ph: 1-732-661-0202

Fax: 1-732-661-2297

(800-433-6576)

New England Organ Bank
Tissue Banking Services

One Gateway Center, Suite 202
Newton, MA 02158

Ph: 1-800-446-6362

Northern California Transplant Bank
1304 East St.

Redding, CA 96001

Ph: 1-530-242-9123

Northwest Tissue Center/Puget Sound Blood Center

921 Terry Ave.
Seattle, WA 98104
Ph: 1-206-292-6500

Pacific Coast Tissue Bank

2500-19 S. Flower St.

Los Angeles, CA 90007

Ph: 1-213-745-560
1-800-745-0034

Fax: 1-213-745-3031

Rocky Mountain Tissue Bank
2993 South Peoria St., Suite 390
Aurora, CO 80014

Ph: 1-303-337-3330

Fax: 1-303-337-9383

Rubinoff Bone and Tissue Bank
Mount Sinai Hospital, Room 607
600 University Ave.

Toronto, Ontario, Canada M5G IX5
Ph: 1-416-586-8870

Fax: 1-416-586-4458

Sierra Regional Eye and Tissue Bank
1700 Alhambra Blvd., Suite 112
Sacramento, CA 95816

Ph: 1-916-456-1450

South Texas Blood and Tissue Center
6211 I-H 10 West

San Antonio, TX 78201

Ph: 1-210-731-5555

Tennessee Donor Services, Tissue Services
1600 Hayes St., Suite 300
Nashville, TN 37203
Ph: 1-615-234-5251
1-888-234-4440

Transplant Services Center
University of Texas SW Medical Center
5323 Harry Hines Blvd., MC 9074

Dallas, TX 75390
Ph: 1-214-645-9360
Fax: 1-214-648-2086

UCSF Tissue Bank

3924 Williams Road, Suite 201
San Jose, CA 95117

Ph; 1-800-444-2663

Mr. Jason Tufts

Ph: 1-330-830-0628

UCSD Regional Tissue Bank
200 W. Arbor Drive, MC 8778
San Diego, CA 92103

Ph: 1-619-294-6034

University of Miami

Dept. of Ortho Rehab, Tissue Bank
P. O. Box 016960 (R-12)

1600 N. W. 10th Ave.

Miami, FL 33101

Ph: 1-305-243-6786

Fax: 1-305-243-4622

University of Pennsylvania Medical Center
Bone and Tissue Bank

3508 Market St., Suite 490

Philadelphia, PA 19104

Ph: 1-215-662-7488

Fax: 1-215-349-5083

Mr. Darren Ebesutani CTBS

UTMB Tissue Bank
301 University Blvd.
Galveston, TX 77555
Ph: 1-409-772-4958
1-800-772-3938

Fax: 1-409-772-6302
Ms. Kathleen Sheridan

Distributes Skin Only

Life Cell Corporation
One Millennium Way
Branchburg, NJ 08876
Ph: 1-908-947-1100
1-908-947-1200

New York Firefighters Skin Bank

New York Hospital/Cornell Medical Center
525 E. 68th St.

New York, NY 10065

Ph: 1-212-746-7546

Fax: 1-212-746-8177

Regional Skin Bank

The Regional Medical Center at Memphis
877 Jefferson Ave.

Memphis, TN 38103

Ph: 1-901-545-7100

Southern Alberta Tissue Program
Foothills Medical Center, South Tower, Room 1002
1403 29th St. N. W.
Calgary, Alberta, Canada T2N 2T9
Ph: 1-403-944-1232
1-403-944-3340
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University of Michigan Skin Bank
1500 E. Medical Center Drive
Room IC435-UH, Box 0033

Ann Arbor, MI 48109

Ph: 1-313-936-9673

Fax: 1-313-936-9657

Distributes Reproductive Tissue Only

BioGenetics

187 Mill Lane
Mountainside, NJ 07092
Ph: 1-800-637-7776
Fax: 1-908-232-2114

California Cryobank
1019 Gayley Ave.

Los Angeles, CA 90024
Ph: 1-310-443-5245
Fax: 1-310-443-0487
Dr. Charles Sims, MD

California Cryobank

770 Welch Road, Suite 107
Palo Alto, CA 94304

Ph: 1-650-324-1900
1-650-324-1946

California Cryobank
950 Massachusetts Ave.
Cambridge, MA 02139
Ph: 1-617-497-8646
Fax: 1-617-497-6531

Idant Laboratories

350 Fifth Ave., Suite 7120

New York City, NY 10118

Ph: 1-212-244-0555
1-212-330-8536

Reproductive Resources

4720 1-10 Service Road, Suite 509
Metairie, LA 70001

Ph: 1-504-454-7973

Fax: 1-504-885-3932
1-800-227-4561

Dr. Brenda Bordson, PhD

Sperm & Embryo Bank of New Jersey
187 Mill Lane

Mountainside, NJ 07092

Ph: 1-800-637-7776

Fax: 1-908-232-2114

Accredited Banks That Do Not Distribute Tissue
Cryopreservation Laboratory

Hospital for Sick Children

555 University Ave.

Toronto, Ontario, Canada M5G 1X8
Ph: 1-416-813-5423

Fax: 1-416-813-5433

Donor Alliance (Mile High Transplant Bank)
720 S. Colorado Blvd., Suite 800N

Denver, CO 80246

Ph: 1-303-329-4747

Fax: 1-303-321-0366

Ms. Patricia Brester
(800-557-3587)

Distributes through AlloSource

McBride Clinic Bone Bank
1111 N. Dewey Ave.
Oklahoma City, OK 73103
Ph: 1-405-232-0341

Fax: 1-405-552-9

Ms. Chiquita Denhey

Mercy Medical Center Surgical Bone Bank
710 10th St. S. E.

Cedar Rapids, IA 52403

Ph: 1-319-398-6756

Fax: 1-319-398-6229

Ms. Linda A. Weller

Mid-South Tissue Bank
5600 Pleasant View, Suite 107
Memphis, TN 38134

Ph: 1-901-683-6566

Fax: 1-901-683-9910

Ms. Cathy Underwood

Regional Organ Bank of Illinois
660 N. Industrial Drive
Elmbhurst, IL 60126

Ph: 1-312-803-7644

Endobon Xenograft Granules

Biomet-3i

4555 Riverside Drive

Palm Beach Gardens, FL 33410
Ph: 1-800-342-5454

Fax: 1-561-776-1272

ProSpace

B. Braun Medical
824 12th Ave.
Bethlehem, PA 18018
Ph: 1-610-691-5400
DBX Putty

DFDBA

FDBA
Osteograf/D300
Osteograf/D700

Dentsply International

Susquehanna Commerce Center

221 W. Philadelphia St.

P. O. Box 872

York, PA 17405

Ph: 1-717-845-7511
1-800-877-0020

503

GoreTex Regenerative Membrane-Titanium Reinforced (Ti-ePFTE)

GoreTex Regenerative Membrane (ePFTE)
Osseoquest Membrane

Resolut Adapt LT

Resolut XT

W. L. Gore & Associates
Medical Products Division
P. O. Box 2400

Flagstaft, AZ 86003
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Ph: 1-928-779-2771
1-800-437-8181

BioBarrier membrane

BioCellect

BioSorb

Osseo Plus Grafting

Imtec

Imtec Plaza

2401 N. Commerce

Ardmore, OK 73401

Ph: 1-800-879-9799 (U. S.)
1-580-223-4456 (international)

Fax: 1-800-986-9574 (U. S.)
1-580-223-4561 (international)

Email: imtec@imtec.com

Bioplant

Bioplant L.C. (Light Cure) (under development, not available

for sale)

Kerr
1717 W. Collins
Orange, CA 92867
Ph: 1-714-516-7400
1-800-537-7123
Fax: 1-800-537-7345
1-714-516-7635
Infuse Bone Graft
(rhBMP-2/ACS)

Medtronic

Spinal and Biologics Business

2600 Sofamor Danek Drive

Memphis, TN 38132

or

1800 Pyramid Place

Memphis, TN 38132

Ph: 1-901-396-3133
1-800-933-2635

Orthogen

505 Morris Ave., Suite 104

Springfield, NJ 07081

Ph: 1-973-467-2404
1-877-336-8643

Fax: 1-973-467-1218

Email: info@orthogencorp.com

Cytoplast GBR-200

Cytoplast Osteo-Mesh TM-300

Cytoplast Resorb

Cytoplast RTM Collagen

Cytoplast Ti-250

Cytoplast TXT-200

Osteogenics Biomedical

4620 71st St., Building 78

Lubbock, TX 79424

Ph: 1-888-796-1923
1-806-796-1923

Fax: 1-806-796-0059

Bio-Oss

Bio-Oss + Collagen
Bio-Glide

GEM 21§

Osteohealth

One Luitpold Drive

P. O. Box 9001

Shirley, NY 11967
Phone: 1-800-874-2334
Fax: 1-631-924-1731
Grafton DBM Crunch
Grafton DBM Flex
Grafton DBM Gel
Grafton DBM Matrix Plugs
Grafton DBM Paste
Grafton DBM Putty

Osteotech

51 James Way

Eatontown, NJ 07724

Ph: 1-732-542-2800
Demineralized Cancellous Bone
Mineralized Cortical Bone
Demineralized Cortical Bone

Salvin Dental Specialties

3450 Latrobe Drive

Charlotte, NC 28211

Ph: 1-704-442-5400
1-800-535-6566

Fax: 1-704-442-5424

Web site: www.salvin.com

OP-1/BMP-7

Stryker

2825 Airview Blvd.

Kalamazoo, MI 49002

Ph: 1-269-385-2600

Fax: 1-269-385-1062

Biomend

Biomend Extend

Calcitite HA

CopiOs Pericardium Membrane
Puros Block

Puros Dermis Allograft Tissue Matrix
Puros Particulate

Puros Pericardium Allograft Membrane
Socket Repair Membrane

Zimmer Dental

1900 Aston Ave.

Carlsbad, CA 92008

Ph: 1-800-854-7019 (U. S.)
1-760-929-4300 (international)

Fax: 1-760-431-7811









All-on-4 implant, 275-281
for edentulous mandible, 275-278
edentulous maxilla treated with, 279
techniques for, 275
types of, 275
Allergic purpura, 21t
AlloDerm, 97-98
example of use of, 100f, 101f
AlloDerm GBR, 107t
Allograft, materials for, 106t
Alloplast, materials for, 106t
Alveolar bone, resorption of, 389
occlusion affected by, 388
Alveolar process, location of, 54f
Alveolar ridge
atrophy of, 120f
augmentation of, 118-121, 120f
techniques for, 121
buccolingual dimension of, 112f
edentulous, 118f
grafting for improvement of, 137-163
maintenance of, 114-116
Alveoloplasty, 85, 87f, 137-138, 143
Ambien, 74
American Association of Oral and Maxillofacial
Surgeons, 15
American Society of Anesthesiologists, 8-9
Amoxicillin, infection treated with, 407
Anaphylactic reaction, 20t
Anaphylaxis, 20t
Anatomy, surgical, 44-55
Anemia, megaloblastic, 21t
Anesthesia
bilateral mandibular block, 232
for blade implant surgery, 215
for implant surgery, 165-167, 172-174
loss of, 404
mandibular, 75
for maxillary pterygohamular subperiosteal implant
surgery, 247
methods of, 74-75
for ramus frame implant surgery, 226
regional block, 90
Angioneurotic edema, 21t
Angulation
correction of, 402-403
improper, double-bar technique for, 423-424
Angulation pin, All-on-4 implant installation and,
276f, 278f
Ankylos implant, 210-211, 211f
Anterior border of ramus, as surgical landmark, 53
Anterior mental loop, location of, 400f
Anterior nasal spine, location of, 54f
Anterior ridge, mandibular, 138
Antibiotics
infection treated with, 407
prophylactic use of, 74
shallow pocket treated with, 423
Anticoagulants, implant surgery and, 9, 74
Antihistamine, computed tomography scan and, 242
Antral floor, perforation of, 399f
Antroplasty, sinus floor elevation and, 155
Antrostomy
nasal, 399, 410, 413f
sinusitis treated with, 412
Antrum
graft material in, 116
implant surgery complications for, 410-413
perforation of, 406
Aortic insufficiency, 20t
Apicoectomy, 411f
Arch, partially edentulous, hybrid bridge for, 367-369
Arestin, shallow pocket treated with, 423
Arteriosclerosis, 19t
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Arteriovenous fistula, 20t
Arteritis, temporal, 19t
Artery, in oral cavity, 58f
Artglass bridge, 313
Articulator
centric relation record and, 394f
plane of occlusion and, 392
semiadjustable, 392
occlusion and, 390
study cast and, 25-26
use of, 393f
Artifact
causes of, 40f
radiograph distorted by, 39
ASA. See American Society of Anesthesiologists
Asthma, allergic, 20t
Astra Tech
antirotational abutment from, 321t
cement-retained prosthesis abutment from, 319t
products from, 46t
screw-retained prosthesis abutment from, 319t
Astra Tech implant, 211, 214f
Atherosclerosis, 19t
Atopic disease, 20t
Atridox, shallow pocket treated with, 423
Atrisorb, 107t
Attachment, advantages and shortcomings of, 67t
Autograft, materials for, 106t
Avitene, bleeding treated with, 401-402

B

Bacteremia, onset of, 9
Bacterial endocarditis, prophylaxis for, 74
Ball casting, mesostructure bar and, 66f
Bar
abutment-supported, 359
bilateral, 65
Brookdale (See Brookdale bar)
cemented, loosening of, 428
continuous, 64
coping, fabrication of, 380f
curved, 60f
fabrication of, 355f
fixation of, 65
fixed-detachable, 383f
fixed-detachable coping, 379f
Hader, 65f, 382
hybrid, fabrication of, 359
impression for fabrication of, 369
mesostructure (See Mesostructure bar)
noncontinuous, 65
rectangular, overdenture retained by, 375
rigid, Zygoma implant and, 274
screw-retained, 327
segments of, mini-implant installation and, 288-289f
Base, abutment, 318
Biaxin, 410
Bicon
abutments from, 323f
antirotational abutment from, 321t
cement-retained prosthesis abutment from, 319t
products from, 46t
screw-retained prosthesis abutment from, 319t
Bicon implant system, 203-206, 205f
Bio-Mend, 107t
Bio-Vent press-fit implant, 171f
Biobarrier, 107t
Bioceram Anchor, 268, 269f
BioGwide, 107t
BioHorizons
antirotational abutment from, 321t
cement-retained prosthesis abutment from, 319t
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BioHorizons (Continued)
immediate impression implant from, 336
overdenture implant from, 335
products from, 46t
screw-retained prosthesis abutment from, 319t
torque wrench from, 324t
BioHorizons implant system, 203, 204f
surgical protocol for, 203
Biologic material, bone augmentation with, 7
Biomet-3i
abutment from, 328f, 332
antirotational abutment from, 321t
cement-retained prosthesis abutment from, 319t
Diem prosthesis from, 295
Encode abutment from, 341f
implant from, 188-194, 396
two-piece, 336f
screw-retained prosthesis abutment from, 319t
threaded implant from, 172
threaded pretapping implant from, 169
torque wrench from, 324t
BioTemps bridge, 313
Bisphosphonate
hypercalcemia treated with, 14
jaw osteonecrosis associated with, 15-16
use of, implant surgery contraindicated by, 14
Bisphosphonate-related osteonecrosis of the jaw, 14-16
clinical presentation of, 15
definition of, 15
implant surgery contraindicated by, 14
management of, 15-16
prevention of, 15-16
risk factors associated with, 14-15
staging of, 15
Bite plate, radiographic, 30
Bite registration index, 295
radiographic index and, 301
Blade
Bard-Parker, 90, 91f
scalpel, 90
selection of, 52t
Blade implant. See Implant, blade
Bleeding
causes of, 401-402
grafting affected by, 108
mandibular canal perforation indicated by, 399
Bleeding time, 16-17
Block
autogenous bone, 119
bilateral mandibular, 134
example of, 120f
hard tissue replacement, 132f
jaw reconstruction with, 130-131f
monocortical, 129, 143
porous, 121f, 127f
types of, 119
ridge augmentation with, 121
rigid, 119
silicon, for deficient chin, 126f
tunneling for placement of, 121f
Block graft, 419-420f
Blood, dyscrasia of, 21-22
Boley gauge, 169f
bone measurement with, 27f
example of, 26f
Bone
alveolar, resorption of, 389
autogenous, 130-137
donor site for, 6f
harvesting of, 129
for mandibular augmentation, 141f
Boley gauge measurement of, 27f
classes of, 183-184
cortical, drilling in, 184
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Bone (Continued)
crestal, thinning of, 53
demineralized freeze-dried, oversized osteotomy treated
with, 397
density of, implant selection and, 45t
management of, 104-105
medullary, Créte Mince implant in, 282
moderately soft, drilling in, 183-184
overheating of, 104
preparation of, for blade implant, 220
resorption of
following subperiosteal implant, 429-430
occlusion affected by, 388
in skull, diagram of, 54f
soft, drilling in, 183
surgery on, 104-163
synthetic, 105
Zygoma implant installation and, 273
zygomatic, 271-272
Bone augmentation, materials for, 7
Bone graft, 104-163 See also Grafting
armamentarium for, 104
autogenous, 124f
root form implant and, 128
Bone grinding, 105
Bone histiocytosis X, 21t
Bone Level implant, 200
Bone loss
ailing implant and, 419-423
following implant, 416, 422f
following subperiosteal implant, 430f
peri-implant, 420-421f
Bone marrow
autogenous, from iliac crest, 130-137
from mandibular ramus, 132-133
from mandibular symphysis, 134-137
from rib, 132
stem cells from, 126-127
from tuberosity, 132
Bone tap
removal of, 180
use of, 179
Bone tapping, complications associated with, 396
Bone wax, bleeding treated with, 401-402, 402f
Boniva, osteoporosis treated with, 14
Branemark implant, 185
bone mill for, 276-277, 279
denture installation and, 306-307
hybrid bridge insertion and, 364-367f
transepithelial abutment and, 364-367f
Branemark system, 180-181
Branemark System Mk III implant, 180-181, 183
All-on-4 implant and, 275
Branemark System Mk IV implant, 181, 184, 185f
All-on-4 implant and, 275
Branemark System Zygoma Abutment Multiunit, 273
Branemark System Zygoma implant, 270-274
Brasseler bispade drill, 167f
Bridge
all-acrylic, 280
cementable, computer-assisted design/computer-assisted
manufacture of, 354
composite retained fixed, 314-315
composite-veneer gold coping, 348f
fixed, 59, 60f, 313

computer-assisted design/computer-assisted manufacture of, 354

fixed-detachable, 59-62, 281f
repair of, 426
retention screw problems in, 425
screw holes in, 356-358

full arch fixed, 313-314

hybrid
abutment for, 359
definition of, 359
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Bridge (Continued)
design of, 359-369
fabrication of, 359-369
insertion of, 363
occlusion and, 367
for partially edentulous arch, 367-369
Maryland, 312-313, 314-315
nonprecious metal fixed, 313
temporary, 297
BRONJ. See Bisphosphonate-related osteonecrosis of the jaw
Brookdale bar, 60f, 64f, 65f, 236f, 237-238, 237f, 250, 251f, 431
alignment of, 253f
bilateral, 237f
Lew attachment and, 373f
placement of, 371f
for tripodal implant, 238
tripodal implant complications and, 406
Buccopharyngeal tumor, implant surgery contraindicated by, 12
Buerger’s disease, 19t
Bullous erosive lichen planus, 21t
Bupivacaine, anesthesia with, 404
Bur
broken, 401f, 402-403
cutting speed of, 73
Burkitt’s lymphoma, 23t

C

CAD/CAM. See Computer-assisted design/computer-assisted
manufacture
Calcitek press-fit implant, 173f
Calcium
metabolism disorder of, implant surgery contraindicated by,
11-12
metabolism of, 10-11, 10f
Caldwell-Luc procedure, 399, 410-411, 413f
Calibration rod, 242
CAM StructSURE Precision-Milled Bar, 355f
Camlog
abutment from, 328f, 329f
antirotational abutment from, 321t
cement-retained prosthesis abutment from, 319t
products from, 46t
screw-retained prosthesis abutment from, 319t
threaded implant from, 173f
torque wrench from, 324t
Camlog implant system, 194-195
Canal
inferior alveolar, 54
as surgical landmark, 53
Cantilevering, 356
Capset, 107t
Carbocaine, 74
Cardiovascular disease, 19
Casting
implant-borne, fabrication of, 354-358
inaccurate fit of, 428
for tripodal implant, 238
for universal subperiosteal implant, 243
Cavity
lateral view of, 56f
as surgical landmark, 53
CBVT. See Cone beam volumetric tomography
Ceka attachment, 67t
Cekabond, 358
Cement retention, abutment-born prosthesis and, 318-320
Centric dimension, recording of, 370f
Centric occlusion. See Occlusion, centric
Centric relation
overdenture and, 381-383
record of, 394-395, 394f
Ceramic material, bone augmentation with, 7
Certain Prevail straight-walled implant, 191f

Cervical collar, 222f
UCLA abutment and, 335f
Chemotherapeutic drugs, effects of, 13t
Chemotherapy, implant surgery contraindicated by, 12
Chin, deficient, 126f
Chlorhexidine, 81
Chlorhexidine gel, 277, 280
Chlorhexidine mouth rinse, patient home care with, 438
Christensen’s phenomenon, 388-389
Christmas factor deficiency, 22t
Cigarette smoking, implant surgery contraindicated by, 11, 14
Citric acid, infection treated with, 419-423, 422f
Clinical Design Premium, 303
Clinical Design Pro, 303
Clip, overdenture fabrication and, 375
Closed tray, impression with, 340, 352
Closure
following maxillary pterygohamular subperiosteal implant surgery,
252, 252f
for mandibular subperiosteal implant, 235
maxillary pterygohamular subperiosteal implant surgery and, 250
Clotting time, 16
Coagulation disorder, 22
Colla-Plug, 398-399
Collagen disease, 23-24
Collagen sheet, grafting and, 118f
Combination syndrome, 389
Compensating curve
denture occlusion and, 390
occlusion and, 389-390
Complete implant, 4-5
Complications
diagnosis and treatment of, 396-433
armamentarium for, 396
intraoperative, 396-407
management of, 8
short-term, 407-416
Composite resin, veneer with, 356
Computed tomography, 31-32
computer-assisted design/computer-assisted manufacture and,
240-242
cone beam, 309
cone beam volumetric tomography and, 165
denture as radiographic guide for, 292
double scan, 301, 308
multislice, settings for, 309
scan protocol for, 308-309
single slice, settings for, 309
Computer-assisted design/computer-assisted manufacture
abutment fabricated with, 339-340
caveats for, 240-245
of fixed bridge, 354-355
of fixed-detachable bridge, 354-355
implant insertion for, 243-245
surgical template design with, 165
techniques for, 240-245
for tripodal implant, 246f
Computer-based model, planning and surgery in, 295-296
Computer-based planning
definition of, 294
NobelGuide, 300-301
Computer-guided model, surgical treatment in, 295
Condylar guidance, occlusion and, 389-390
Cone beam volumetric tomography, 29-30, 165, 309
Congestive heart failure, 20t
Connective tissue
free grafting with, 97
grafting with, 98-99, 102-103f
Connective tissue disease, 23-24
Console, electrical delivery system and, 70
Continuity defect, 125f
Continuous bar, 64
Coping
composite-veneer gold, 348f

Index 509
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Coping (Continued)
direct gold, 334
gold
hybrid bridge fabrication and, 363
hybrid bridge insertion and, 364-367f
overdenture fabrication and, 382
gold-titanium-ceramic, 334
implant retrofitted into, 423
impression, 337, 353-354f
metal bar, 377f
retention of, abutment and, 332
tapered impression, 352f
transfer, 349
hybrid bridge fabrication and, 360-363f
Coping bar
fixed detachable, 326f
Coping bar splint, 60f, 326f
Coping cementation, abutment and, 327
Core-Vent implant, repair of, 421f
Coronal suture, location of, 54f
Coronary artery disease, implant surgery contraindicated
by, 9-10
Coronary stent, implant surgery contraindicated by, 9-10
Cortical plate
facial, 124f
fracture of, 398, 400
perforation of, 398-400
Corticosteroids, implant surgery contraindicated by, 11
Coumadin. See Warfarin
Créte Mince implant, 3, 4f, 282-289
Crown
cementable, 332-333f, 340f, 342
impression for, 340
cementable immediate provisional, 343-344f
cementation of, abutment and, 327
design of, 342
fractured, single-tooth restoration and, 312
implant retrofitted into, 423
insertion of, 342-343
ion, 312
NobelRondo, 333f
one-piece, 339f
Procera, 332-333f
retention of, abutment and, 332
screw-retained provisional acrylic, 343-344f
single, 62-63
UCLA, 339, 342, 347f
CT. See Computed tomography
Curved bar, 60f
Cushing’s syndrome, 19t
Cusp height, occlusion and, 389-390
Cyclic neutropenia, 22t
Cylinder-Line implant, 195
Cytoplast Ti-250, 107t

D

Decalcification, following implant, 416
Demineralized freeze-dried bone
bone augmentation with, 7
donor site repair with, 6f
oversized osteotomy treated with, 397
Denatus mini-transitional implant, 286, 286f
Dental arch
edentulous
implant selection and, 32-33
partial, implant for, 33-37
occlusion and, 388
Dental nerve, inferior, All-on-4 implant installation and, 276
Dentascan, images produced by, 52f
Dentascan program, 35f
Dentatus, Spheroflex abutment from, 335
Dentatus implant, 4f
Dentsply implant system, 46t, 208-211
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Denture
acrylic duplicate, 294f
attachment of, 383-384
computer-based planning and procedure for, 300-301
fabrication of
armamentarium for, 294-295
for edentulous jaw, 304
for partially edentulous jaw, 304
fixed-detachable prosthesis from, 347
full, fabrication of, 291
interim, 317
intramucosal insert, 257-270
centric occlusion of, 261f
relining of, 264
intramucosal insert-supported unilateral partial,
263-264
ligation of, 260
maxillary
adjustment of, 394-395
centric relation record and, 395f
palateless, 257
partial, 263-264
preliminary complete, 291
removable, 317
seating of, 262f
template for, 165
temporary, 370
transitional, 312f
trial, replication of, 291-292
U-shaped, 257
unilateral mandibular partial, 263f
unilateral maxillary partial, 263f
zero-degree, 378
Denture base
heat-cured, 372, 372f
retentive device in, 372f
Dermatomucositides, 21
Dermatomyositis, 24t
Dexon, advantages and disadvantages of, 76t
DFDB. See Demineralized freeze-dried bone
Diabetes mellitus, 18-19
implant surgery contraindicated by, 17
treatment-resistant, implant surgery contraindicated by, 10
Diagnosis, for implant, 25-30
Diazepam, 74
Die stone, denture fabrication and, 304, 306
Diem (Biomet-3i), 295
Diphenhydramine, computed tomography scan and, 242
Disseminated intravascular coagulopathy, 22t
Dolder attachment, 67t
Double-bar technique, 64, 423-424
Doxycycline, shallow pocket treated with, 423
Drainage
infection treated with, 407
surgical, antral complications treated with, 410
Drill
guide, 167, 169f
osteotomy and, 167
speed of, 73
Drill set, Salvin Dental, 1
Drilling
in cortical bone, 184
in moderately soft bone, 183-184
for NobelActive implant, 186
procedure of, for Mk IIT implant, 183
procedures for, 183
in soft bone, 183
for zygomatic implant, 271
Drug addiction, implant surgery contraindicated by, 11
Drug hypersensitivity, 21t
Drugs
chemotherapeutic, effects of, 13t
thyroid, 13t
Dyesthesia, postoperative, 407-408
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Dysesthesia
following subperiosteal implant, 432
neurovascular bundle injury and, 404

E

E-PFTE, advantages and disadvantages of, 76t
Eczema, allergic, 20t
EDM, 369
Electric motor
sterility of, 71
surgical delivery system and, 70-71
Electronic discharge machining, 368f, 369
Elevation, flap, 91-93
Empyema
of maxillary sinus, following implant surgery, 412f
treatment of, 412f
En bloc resection, 417f, 419-420f
Encode abutment, 341f
Endocarditis, 20t
prophylaxis for, 74
Endocrine disorder, multiple, implant surgery contraindicated by, 12-13
Endocrinopathy, implant surgery contraindicated by, 17-18
Endodontic implant, smooth-surfaced, matte-finished, 6f
Endodontic stabilizer, 5
Endodontic stabilizer implant surgery, 264
Endopore implant, 208, 209f
Endosteal implant, 3
Endotracheal intubation, 402
Eosinophilic granuloma, 21t
Epinephrine, 74
for intramucosal insert surgery, 258
Epulides fissuratum, trimming of, 87, 89f
ERA attachment overdenture, 384f
ERA retentive device, 383f
ERA systems, overdenture from, 335
Ethmoid bone, location of, 54f
Expanded polytetrafluoroethylene
advantages and disadvantages of, 76t
suturing with, 75
External hex, antirotational implant and, 321
External implant, 203
Extraction site
blade implant in, 224-225
implant in, 172, 173f, 174f
root form implant in, 172
EZ Tray, 233-234, 234f, 238, 249, 249f, 254f

F

Face, photography of, 44
Facebow, 25-26
Facial pain, denture fabrication and, 291
Factor deficiency, 22
Factor IX deficiency, 22t
Factor VIII deficiency, 22t
Factor X deficiency, 22t
Factor XII deficiency, 22t
Fistula, submandibular, 123f, 140f
Fistula palatal pedicle flap, 96f
Fixation screw
emergence of, 425f
hybrid bridge fabrication and, 360-363f
impression fabrication and, 354
interim denture and, 317
mandibular subperiosteal implant and, 235-236
maxillary pterygohamular subperiosteal implant insertion and, 252f
temporary fixed prosthesis and, 316
Fixation tack, 111-113
example of, 114f, 115f
Flap
All-on-4 approach and, 275-278
buccal, 101f

Index 511

Flap (Continued)
construction of, 105
design of, 91-93
full-thickness, 108f
lingual, failing implant treated with, 417
mucoperiosteal, 113f
root form implant surgery and, 166f
mucosal, reflection of, 92
over extraction site, blade implant and, 224
palatal, 93, 97, 102-103f
failing implant treated with, 417
palatal pedicle, 96f
ridge augmentation with, 121
soft tissue, 93
inadequate, 401
symphyseal, ramus frame implant and, 227f
thinning of, 93
Flapless approach, All-on-4 implant installation with, 278-279
Foramen, as surgical landmark, 53
Foreign body, removal of, 411, 413f
Fosamax, osteoporosis treated with, 14
Fossa, as surgical landmark, 53
Framework, metal, hybrid bridge fabrication and, 363, 363f
Frenulum
elimination of, 85
high attachment, 102-103f
labial, removal of, 88f
Frialit Plus implant, 208, 210f
Frontal bone, location of, 54f
Frontal process, location of, 54f

G

G-Floss, 436, 437f
Galaxis software, 295-296
Galileos radiographic bite plate, 30f
Gallstones, implant surgery contraindicated by, 12
Gel, platelet-rich, 123-126, 127f
Gelfoam, bleeding treated with, 401-402
Gentamicin, wound treated with, 408
Gingiva, AlloDerm as substitute for, 97
Gingivamoll prosthesis, 344f, 357f
Glabella, location of, 54f
Gold, casting fabrication with, 354
Gold coping
hybrid bridge fabrication and, 363
hybrid bridge insertion and, 364-367f
overdenture fabrication and, 382
Gor-Tex, 107t
Gow-Gates technique, 75
Graft
allogenic mucosal, 97-98
connective tissue, 98-99, 102-103f
free, 97, 99
implanted, 122-123
material for, moistening of, 117
mucosal, 97
pedicle, 90, 93-99
buccal mucosa for, 94f
vestibuloplasty with, 97
soft tissue, 93-99
split-thickness, 94, 95f
Graft material
for computer-assisted design/computer-assisted manufacture implant,
245, 246f
maxillary pterygohamular subperiosteal implant insertion and, 252f
oversized osteotomy treated with, 397
single-tooth restoration and, 312
Grafting, 90-103, 104-163
after molar extraction, 114
block, for maxillary ridge, 150
bone, 104-163
caveats for, 104
closure following, 109f
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Grafting (Continued)
hard tissue surgery and, 104-163
materials for, 106t, 123
tissue defect management and, 121-122
monocortical block, 138-140, 143, 145, 148, 151-153
procedures for, 105-109
ridge improvement with, 137-163
root form implant and, 128
soft tissue management and, 90-103
Granulocytopenia, 22t
Granuloma
failing implant and, 418f
following subperiosteal implant, 430f
infection prior to, 431
recurrent, 430-431
Granulomatosis, 429
GTRM. See Guided tissue regenerative membrane
Guidance appliance, 39f
Guided tissue regenerative membrane
commercial products for, 107t
example of use of, 110f
fixation of, 111-113
grafting with, 105
healing screw and, 113
oversized osteotomy and, 397
resorbable and nonresorbable, 109-114
situations for use of, 109
Gum disease, 434
Gut
advantages and disadvantages of, 76t
suturing with, 75

H

HA. See Hydroxyapatite
Hader attachment, 67t
Hader bar, 65f, 382
Hader clip, 66f
fixed-detachable bar and, 383f
mesostructure bar and, 376-377f
Hamulus, as surgical landmark, 53
Hanau Quint, 389
Hand-Schiiller-Christian disease, 21t
Handpiece
electric surgical delivery system and, 71-72
power range of, 72-73
selection of, 72t
Hard palate, perforation of, 83
Hard tissue
defects of, bone grafting and, 121-122
surgery on, 104-163
armamentarium for, 104
Hay fever, 20t
Head, abutment, 318
Healing collar, 176, 176f, 177, 1771, 178f, 180
blade implant and, 222
denture fabrication and, 292
height of, 318
hybrid bridge fabrication and, 360-363f
impression fabrication and, 352
transitional denture and, 312f
Healing cuff, 180
Healing screw
complications caused by, 408f
implant placement and, 338
nonthreaded implant and, 170-172
types of, 176
Hematocrit, 16
Hematologic disease, 21-22
Hematopoietic disorder, implant surgery contraindicated by, 12
Hemophilia, 22t
Hemorrhage, causes of, 401-402
Hemostasis, bone particle stabilization and, 108
Henoch-Schonlein disease, 21t

Heparin, 74
Hepatic disorder, tests for, 10-11
Hepatitis, implant surgery contraindicated by, 12
Hepatopancreatic disorder, implant surgery contraindicated by, 12
Hereditary hemorrhagic telangiectasia, 22t
Hexachlorophene, 81
High-water hybrid design, prosthesis fabrication and, 356
HIV. See Human immunodeficiency virus
Hodgkin’s disease, 23t
Home care, patient skills for, 436-438
Homograft, materials for, 106t
Hormone, excess of, implant surgery contraindicated by, 17
Hormone deficiency, implant surgery contraindicated by, 11, 17-18
Hormone resistance, implant surgery contraindicated by, 17-18
Howmedica implant, 264-267
Howmedica screw, 348f
Hruska intraoral welder, 286
Hruska titanium welder, 288-289f
Human immunodeficiency virus, implant surgery contraindicated by, 11
Hydroxyapatite, 203
implant stabilization with, 420-421f, 421f, 422f
root form implant with, 3
Hydroxyapatite bone substitute, 236, 236f
Hydroxyapatite surface coating, 203
Hygiene, implant and, 434-438
Hyperadrenal cortical syndrome, 19t
Hypercalcemia, bisphosphonates for, 14
Hyperparathyroidism, 19t
Hyperpituitarism, 18t
Hyperplasia, trimming of, 87, 89f
Hypersensitivity reaction, 20-21
Hypersplenism, 22t
Hypertensive vascular disease, 19t
Hyperthyroidism, 18t
Hypoparathyroidism, 19t
Hypotension, 19t
Hypothyroidism, 18t
implant surgery contraindicated by, 17

I

IANVB, 54
Ibandronate, osteoporosis treated with, 14
Ibuprofen, 74
Idiopathic thrombocytopenic purpura, 22t
Iliac crest
anterior, 130-131f
autogenous bone from, 130-132
bone marrow stem cells from, 127
Immunodeficiency disease, 24
Implant
abutment attachment to, 320-327
AdVent, 192-194
ailing, 416-423
definition of, 416
All-on-4, 275-281
angulation of
complications associated with, 402-403
improper, 423-424
Ankylos, 210-211, 211f
antirotational, abutment for, 321-323
Astra Tech, 211, 214f
Bicon, 203-206, 205f
bilateral, 253
overdenture and, 372-375
BioHorizons, 203, 204f
surgical protocol for, 203
BioHorizons system for, 203
Biomet-3i, 188-194, 396
two-piece, 336f
blade, 3, 215-225
alterable, 220-221
anterior, 224
coated, 222



Implant (Continued)

complications of, 397
cortical plate perforation and, 398-400
custom-cast, 223f
in extraction site, 224-225
fracture of, 424, 428, 429f
maxillary posterior, 223
osteotomy for, 217-218
poor angulation of, 402-403
reconstruction of, 220f
repair of, 127
single-stage, 225
single-stage mandibular, 216f
submergible, 5f, 221-222, 222f
support of, 127
surgical techniques for, 215-225
two-abutment, 216f
two-stage, 225
Branemark, 180-181, 185
denture installation and, 306-307
hybrid bridge insertion and, 364-367f
transepithelial abutment and, 364-367f
Branemark System Mk III, 275
Branemark System Mk IV, 275
Camlog, 194-195
cold-weld, fracture of, 425
complete, 4-5
complications of
armamentarium for treatment of, 396
diagnosis and treatment of, 396-433
short-term, 407-416
Core-Vent, repair of, 421f
Créte Mince, 3, 4f, 282-289
Cylinder-Line, 195
dehiscent, 409
Dentsply, 208-211
diagnosis for, 25-30
diameter of, 190f
for edentulous arch, 32-33
edentulous maxilla and, 100f
endodontic, 266f, 267
smooth-surfaced, matte-finished, 6f
threaded, 267-268, 268f
Endopore, 208, 209f
endosteal, 3
complications associated with, 396-404, 407-415
long-term complications following, 416-423
mobility of, 413
removal of, 416
endosteal root form, 53f
External, 203
external hex, 179, 321
failed, 416-423
definition of, 416
failing, 416-423
definition of, 416
flat-surfaced, abutment for, 320-321
Frialit Plus, 208, 210f
hygiene following, 434-438
immediate impression, 336
impression of, 338f
inadequate soft tissue flap for coverage of, 401
Integral, 350f
Internal, 203
internal hex, 179, 322
in irradiated jaw, 433
long-term complications following, 416-433
loss of, management of, 423
maintenance of, 434-438
mandibular
for fixed restoration, 355f
placement of, 75
mandibular subperiosteal, 60f, 232-246
design of, 235
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Implant (Continued)
insertion of, 235-236
maxillary, attachment of, 383f
maxillary pterygohamular subperiosteal, 6f, 60f, 247-256
design of, 250-251
impression for, 249
insertion of, 251-253
maxillary pterygohamular universal, 253-256
mini-subperiosteal, 286
mini-transitional, 286, 287f
miniscrew, 286
MIS, 206
mobility of, 413
Morse taper, 179, 323
abutment for, 327
fracture of, 425
multiple, for partially edentulous jaw, 313-317
multiple tooth restorations with, 313-317
narrow platform, 182f
Neoss, 206
Nobel Biocare, 3291, 330f
NobelDirect, 187-188
NobelSpeedy, 187
nonthreaded press-fit, 170-172
oblique, 268f
One-piece 3.0, 203
one-stage, 336
osseointegrated palatal, 286
overdenture and, 203, 370-387
overdenture supported by, 59
oversized osteotomy and, 397f
Paragon, 114f
parallel-wall, 195f
Park Dental, 206
for partial edentulous arch, 33-37
for partially edentulous maxilla, 253-256
placement of, impression and, 337-338
plate-form, 215-225
anterior, 224
coated, 222
complications of, 397
cortical plate perforation and, 398-400
maxillary posterior, 223
osteotomy for, 217-218
poor angulation of, 402-403
submergible, 221-222
position of, complications associated with, 402-403
press-fit, 171f, 179
Keystone Dental, 199f
osteotomy for, 193f
sizes of, 190
press-fit parallel-wall, 197f
proximity of, to each other, 403
pterygohamular, 248f
complications of, 405-406
ramus blade, 3, 5f, 226-231, 230f
ramus frame, 3, 226-231
overdenture and, 375
placement of, 370
regular platform, 183f
Renova, 197
Restore, 197, 200f
retrofitting of, 423
ridge improvement prior to, 137-163
root form, 3, 73
armamentarium for, 164
caveats for, 164-165
complications of, 396-397, 403
cortical plate perforation and, 398-400
dehiscent, 410f
distance between, 403
endosteal, 3f
in extraction site, 172
fixed prosthesis and, 346
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Implant (Continued) Implant (Continued)
fracture of, 423-424 threaded pretapping, 169-170
grafting and, 128 threaded self-tapping, 170
host sites for, 128 transepithelial abutment attached to, 65-66
maxillary, 326f transosteal, 4
overdenture and, 376-378 abutment for, 377f
parasymphyseal, 142 overdenture and, 375-376
placement of, 370 placement of, 370
prosthodontics and, 318-336, 337-345 repair of, 127
removal of, 419-420f tripodal, 237-238
repair of, 127 fabrication of, 246f
spacing between, 44 impression for, 234f
support of, 127 inaccurate adaptation of, 406-407
surgery for, 164-178, 179-202 insertion of, 238
surgical techniques for, 165-177 tripodal subperiosteal
surgical template for, 165 inaccurate adaptation of, 406-407
root form selection and, 46t poor fit of, 407f
Root-Line, 194-195 try-in for, 112f
Sargon, 211, 212f two-piece, 336
Screw-Cylinder/Cylinder-Line, 195 two-stage, 346
Screw-Cylinder-Line, 195 angulation of, 403f
Screw-Line, 194 fixed cementable prosthesis and, 347-349
Screw-Vent, 190-192 mobility of, 414f
seating of, complications associated with, 396 two-stage submergible, 351
selection of, 25-58 types of, 3-7
bone density and, 45t unilateral, 4-5
prosthetic options for, 59-67 unilateral pterygohamular, 253
self-tapping, 171f impression for, 255f
Single-stage, 203 unilateral subperiosteal, 239, 239f
fixed cementable prosthesis and, 347 complications of, 406
fixed prosthesis and, 346 universal, 4-5, 254f
restoration of, 346 universal subperiosteal, 239, 240f, 372-375, 374f
surgical techniques for, 215-219 casting of, 243
single-tooth, 175-176, 337-345 fabrication of, 243
single-tooth restoration with, 312 granuloma following, 430f
first stage of, 312 uses of, 3-7
second stage of, 312 wide body, 184f
soft tissue level standard, 199 wide body external hex, 185f
spline, 179, 322 XiVE, 210
Spline Twist, 194, 194f Zimmer, 190
Stage-1 single stage, 197-198 Zygoma, 185-186
standard screw, 200 zygomatic, 270-274
staple, 375 indications for, 270
Star/Vent, 206 installation of, 272-273
Steri-Oss threaded, 161 Implant Direct
straight-walled, 191f antirotational abutment from, 321t
Straumann ITI, 198-200 cement-retained prosthesis abutment from, 319t
stripped threads in, 426 screw-retained prosthesis abutment from, 319t
submergible, 346 Implant planning report, 30f
angulation of, 403f Implant strut, exposure of, 415
mobility of, 414f Implant surgery
uncovering of, 176-177 anesthesia for, 172-174
submergible blade, 346 for Ankylos implant, 210-211
subperiosteal, 4-5, 128f, 142 armamentarium for, 68-74
complications associated with, 404-407, 415-416, for Astra Tech implant, 211
429-433 for BioHorizons implant, 203
mobility of, 432 for Biomet-3i implant, 188
overdenture and, 370-372 blade, 215-225
restoration of, 348f armamentarium for, 215
strut exposure of, 415 caveats for, 215
surgery for, joining in progress, 179-180 techniques for, 215-225
surgical guide for placement of, 292 centric recording and, 234-235
Sybron, 208 complications associated with, 8, 396-433
tapered for computer-assisted design/computer-assisted manufacture implant,
matte-finished, 264-267 243-245
osteotomy sequence for, 192f contraindications for, 8, 9t, 16-17
Tapered Effect, 199-200 absolute, 9-11, 17
Tapered Internal, 203 relative, 11-14, 12t, 17-24
tapered-wall, 196f delivery system for, 69
thin ridge, 3 electrical, 69-73
threaded, 179, 267-268 endodontic stabilizer, 264
fracture of, 424-425 for Endopore implant, 208
Keystone Dental, 198f first-stage, impressions at, 337-338

wheel wrench used for, 397f for Frialit Plus implant, 208



Implant surgery (Continued)
indications for, 16-17
infection following, 412f
joining procedure in process of, 179-180
for Keystone Dental implant, 197
long-term complications following, 416-433
mandibular subperiosteal, 232-246
armamentarium for, 232
caveats for, 232
fully edentulous, 232-236
maxillary pterygohamular subperiosteal, 247-256
armamentarium for, 247
caveats for, 247
closure following, 250
for edentulous maxilla, 247-253
for Neoss implant, 206
for NobelSpeedy implant, 187
for nonthreaded press-fit implant, 170-172
for Park Dental implant, 206
for partially edentulous jaw, 239
patient evaluation and selection for, 8-24
patient screening for, 8
plate-form, 215-225
armamentarium for, 215
caveats for, 215
techniques for, 215-225
preparation for, 68-89
for RA-1 ramus frame implant, 229-230
ramus blade, 226-231
for ramus blade implant, 231
ramus frame, 226-231
for root form implant, 164-178
armamentarium for, 164
caveats for, 164-165
proprietary systems for, 179-202, 203-214
techniques for, 165-177
for Sargon implant, 211
scar contracture following, 413-415
for Star/Vent implant, 206
surgical principles for, 74-80
techniques for, 165-177
for threaded pretapping implant, 169-170
for XiVE implant, 210
zygomatic, 270-274
armamentarium for, 270
Implantology, occlusion principles in, 388-395
Implaseal, 358
Impregum impression, 360-363f
Impression
abutment and, 338-340
closed tray technique for, 352
digital, 340
fabrication of, 347-358
at first-stage implant surgery, 337-338
of hybrid bridge, 360-363f
implant, 338f
Impregum, 360-363f
inability to fabricate, 404
for mandibular subperiosteal implant, 233-234
open tray technique for, 352-353
for overdenture, 380-381
overdenture fabrication and, techniques for,
384-387
polyvinylsiloxane putty for, 364-367f
removal of, problems with, 405-406
soft tissue model for, 342
techniques for, 340-342
for tripodal implant, 238
Impression coping, 337
Impression syringe, 381f
Impression tray, 352
Imtec
antirotational abutment from, 321t
cement-retained prosthesis abutment from, 319t
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Imtec (Continued)
screw-retained prosthesis abutment from, 319t
torque wrench from, 324t
Imtec products, 46t
IMZ press-fit implant, 171f
Incisal guidance, occlusion and, 389-390
Incision
for blade implant surgery, 215-219
crestal, example of, 233f
flap design and, 91
for mandibular subperiosteal implant, 232
for maxillary pterygohamular subperiosteal implant surgery, 247
techniques for, 90-91
for tripodal implant, 237
Infection
chronic, treatment of, 413f
granuloma following, 431
of maxillary sinus, following implant surgery, 412f
postoperative, 407
Inferior alveolar canal, 54, 58f
Inferior alveolar nerve and vascular bundle, 54
Inflammation, of maxillary sinus, following implant surgery, 412f
Infraorbital block, anesthesia with, 75
Infraorbital foramen, location of, 54f
Innova Corporation, 208
antirotational abutment from, 321t
cement-retained prosthesis abutment from, 319t
screw-retained prosthesis abutment from, 319t
torque wrench from, 324t
Inspection window, radiographic guide and, 301
Integra CP implant, 203
Integra-Ti implant, 203
Integral implant, 350f, 397f
bone loss following, 422f
Integral press-fit implant, 171f
Interarch space, adequacy of, 389f
Interleukin 1, 434-435
Interlock, 61f, 63f
abutments and, 352f
failed implant and, 416
Internal hex, antirotational implant and, 322
Internal implant, 203
International normalized ratio, 17
Interocclusal recording, 370, 370f
Interplak, 436
Intramucosal insert, 5-7, 6f, 257-270
relining dentures after, 264
unilateral partial dentures and, 263-264, 263f
Intraoral jig, 241
Intraoral stabilization device, 243f
Intrusion, temporary anchorage device for treatment of, 286
Irrigation
during alveoloplasty, 105
bone management and, 104-105

J

Jaw

centric occlusion recording and, 234-235

defects in, reconstruction of, 130-131f

edentulous
computer-based prosthesis planning for, 300
denture fabrication for, 304
hybrid bridge for, 359-367
preliminary prosthodontics for, 291-292
provisional prosthesis for, 311
restoration of, 359

immobilization of, 37

irradiated, implant in, 433

occlusion of, maxillary pterygohamular subperiosteal implant and, 249

osteonecrosis of, 15-16

partially edentulous
computer-based prosthesis planning for, 300-301
denture fabrication for, 304
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Jaw (Continued)
hybrid bridge for, 367-369
implant for, 239
multiple implant restorations for, 313-317
provisional prosthesis for, 312-317
stabilization of, computed tomography scan and, 241

K

Keystone Dental implant system, 197-198, 199f
Keystone products, 46t
Kyocera Company

endodontic implant from, 268

intramucosal inserts from, 264

L

Lack of understanding, implant surgery contraindicated by, 14
Lacrimal bone, location of, 54f
Lag screw technique, 129, 129f
Lambone, 107t, 115f, 398
Lang denture duplicator, 293f, 295f
Lang duplicating flask, 32, 35f
Langerhans’ cell granulomatosis, 21t
Laser-Lok microchannel, 203, 204f
Lavage, antral, 399
Letterer-Siwe disease, 21t
Leukemia, 23
acute lymphocytic, 23t
acute myeloid, 23t
chronic lymphocytic, 23t
chronic myeloid, 23t
Lew attachment, 63, 67t
denture base retained by, 374f
as retentive device, 373f
Lidocaine, 74
anesthesia with, 404
for intramucosal insert surgery, 258
Lifecore
abutment from, 324f
antirotational abutment from, 321t
cement-retained prosthesis abutment from, 319t
O-ring from, 335
screw-retained prosthesis abutment from, 319t
Sustain system from, 326f
torque wrench from, 324t
Lifecore threaded pretapping implant, 169
Lifestyle, unhealthy, implant surgery contraindicated by, 13
Ligation, 80-82
circummandibular, 81, 81f
circumosseous, 80
circumzygomatic, 81-82
transalveolar, 82, 83f
Ligature, removal of, 82
Locator abutment, 379f
Locators, overdenture from, 335
Loctite, 358
Lucency, peri-implant, 409-410
Lymphocytopenia, 22t
Lymphoma, 23
Lymphosarcoma, 23t

M

Malar prominence, deficient, 126f

Malocclusion, temporary anchorage device for treatment of, 286

Mandible
anterior
grafting of, 128
implant in, 54
mini-implant in, 282
scar contracture in, 415
vestibuloplasty for, 98f

Mandible (Continued)
atrophied, 124f, 140, 141f
implant for, 239
mandibular subperiosteal implant and, 233f
augmentation of, 142f, 144f
autogenous bone for augmentation of, 141f
blade implant in, 224
cross-section of, 58f
cross-sectional view of, 32f
edentulous, All-on-4 treatment for, 275-276
excursive movement of, 395f
fixed-detachable hybrid prosthesis in, 291f
fixed prothesis for, 346
implant abutments in, 62f
implant in, fixed restoration and, 355f
implant placement in, 75
implant restoration of, 383f
implants for overdenture for, 378
inferior border of, 399-400, 400f
lateral view of, 28f
location of, 54f
nerve block in, 75
occlusal view of, 33f
panoramic view of, 32f
plate-form implant in, 224
posterior
grafting of, 128
implant in, 54-55
posterior ridge atrophy in, 120f
protrusive, ramus frame implant and, 228
residual ridge resorption and, 53
ridge deficiency of, 140-142
subperiosteal implant surgery on, 232-246
transaxial view of, 34f, 40f
tunneling of, 118-119
vestibuloplasty for, 176
width deficiency of, 137-140
Mandibular angle, as surgical landmark, 53
Mandibular canal
graft material in, 116
perforation of, 219, 399, 399f
nerve injury caused by, 404
Mandibular ramus, bone marrow harvested from, 132-133, 133f, 134
Mandibular ridge
deficiency of, 137-142, 144-145
inferior border augmentation of, 140-142
Mandibular symphysis
autogenous bone from, 138
bone marrow from, 134-137
Manufacturers, root form implant systems from, 179-202
Marcaine. See Bupivacaine
Maryland bridge, 313-315
Maxilla
alveolar atrophy in, 185
anterior
grafting of, 128
mini-implant in, 282
minimal bone required for implant in, 54
anterior view of, 55f
blade implant in, 224
buttressed anchor in, 224f
cavities in, lateral view of, 56f
cross-sectional view of, 41f
edentulous, 100f
All-on-4 implant for, 279
mini-implant for, 283-284f
pterygohamular subperiosteal implant for, 247-253
failed blade in, 154f
implant abutments in, 62f
implant in, attachment of, 383f
implants for overdenture for, 378
inferior view of, 55f
Integral implant in, 350f
intramucosal insert dentures for, 257-263
location of, 54f
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Maxilla (Continued)
metal prosthesis in, 291f
mini-subperiosteal technique on, 288-289f
minimal bone required for implant in, 54
nerve block in, 75
occlusal view of, 41f
panoramic view of, 41f
partially edentulous, 253-256
plate-form implant in, 224
posterior
grafting of, 128
implant in, 54
reformatting of, 44-45f
residual ridge resorption and, 53
transaxial view of, 34f, 42f
Maxillary antrum, All-on-4 implant installation and, 2771, 278f
Maxillary mucosa, insert-supported dentures and, 257, 258f
Maxillary pterygohamular subperiosteal implant,
6f, 60f
Maxillary ridge
deficiency of, 148, 150-159, 160-163
example of, 152f
expansion of, 148-150
narrow, 149-150f
splitting of, 151
Maxillary sinus, 129
All-on-4 implant installation and, 277
implant surgery complications for, 410
infection of, 412f
perforation of, 399, 399f
during intramucosal insert surgery, 259, 260f
Maxillary sinusitis, 399, 412
Maxillofacial reconstruction, 121-123
Maxillomandibular position, recording of, 353
Maxillon osteotome, 134f
Medical tests, acronyms used in, 17t
Mental foramen
All-on-4 implant installation and, 276, 276f
location of, 54f
neurovascular bundle and, 399
Mental loop, anterior, location of, 400f
Mental nerve, injury to, 407
Mental protuberance
location of, 54f
as surgical landmark, 53
Mental tubercle, location of, 54f
Mentomandibular nerve, repair of, 405f
Mepivacaine, 74
Mesostructure bar, 63-65, 370-387
definition of, 59
description of, 59
example of, 373f
fabrication of, 368f
fracture of, 426-428
Hader clips used with, 376-377f
improper angulation treated with, 424f
overdenture fabrication and, 378
Metal frame, overdenture and, 381-382
Metal framework, hybrid bridge fabrication and, 363, 363f
Metal restoration, radiograph distorted by, 39
MI. See Myocardial infarction
Midface, cavities in, lateral view of, 56f
Milling, computer-assisted design/computer-assiste Mini-implant,
282-289
bridge installation and, 284f, 285f
for edentulous maxilla, 283-284f
fixed provisional prosthesis and, 313
Mini-subperiosteal implant, 286
Mini-transitional implant, 286, 287f
Miniplate
maxillary ridge augmentation with, 160-163
placement of, 162f
stabilization of, 162f
Synthes titanium, 161f
titanium fracture, 160

Index

MIS
antirotational abutment from, 321t
cement-retained prosthesis abutment from, 319t
screw-retained prosthesis abutment from, 319t
torque wrench from, 324t
MIS implant system, 206
Mitral regurgitation, 20t
Mitral stenosis, 20t
Mitral valve prolapse, 20t
Model-based planning
definition of, 294
denture fabrication and, 293-296
without three-dimensional scan, 296-309
Molar
hemisection of, 114
implant for replacement of, 172
mandibular third, extraction of, 114
Mortise mesh form, 5f
Motivation, poor, implant surgery contraindicated by, 14
Motrin, 74
MTIL. See Mini-transitional implant
Mucoperiosteum, reflection of, 129
Mucosa
AlloDerm as substitute for, 97
free grafting with, 97
maxillary, insert-supported dentures and, 257-263
Multifocal eosinophilic granuloma, 21t
Multiple endocrine disorder, implant surgery contraindicated by,
12-13
Multiple myeloma, 23t
Muscle attachment
high, removal of, 88f
hypertrophic, correction of, 85-87
MX-Grafter, 134
Mylohyoid ridge, 58f
as surgical landmark, 53
Myocardial infarction, implant surgery contraindicated
by, 9

N

NanoTite implant, 188

Naropin. See Ropivacaine

Nasal antrostomy, 399

Nasal bone, location of, 54f

Nasal floor
elevation of, 150-151
perforation of, 400

Nasal mucosa, perforation of, 400f

Nasal spine
location of, 54f
as surgical landmark, 53

Nealon’s technique, 33

Needle, suture, 75-77

Neoss
abutment from, 325f
antirotational abutment from, 321t
cement-retained prosthesis abutment from, 319t
products from, 46t
screw-retained prosthesis abutment from, 319t
torque wrench from, 324t

Neoss implant system, 206-208

Nerve
infraorbital, injury to, 407
mandibular, prevention of injury to, 232
mental, injury to, 407
mentomandibular, repair of, 405f
in oral cavity, 57f
repositioning of, 146-147f
as surgical landmark, 53

Nerve block
anesthesia with, 75
maxillary, 75
second division, 75
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Nerve graft, 404
Nerve management, 145-148
Neuroplasty, mandibular, 145-148
Neurovascular bundle
inferior alveolar, 129
mandibular, 148
injury to, 404
mandibular neuroplasty and, 145
mental, 146-147f
injury to, 404
repair of, 405f
as surgical landmark, 53
tripodal implant and, 238
Nitrogen-powered surgical delivery system, 73
Nobel Biocare
abutment from, 332
antirotational abutment from, 321t
cement-retained prosthesis abutment from, 319t
computed tomography scan sent to, 303
implant from, 329f, 330f, 396
TiUnite surface on, 270
implant system from, 179-188, 181f
products from, 46t
replacement implant from, 396
screw-retained prosthesis abutment from, 319t
threaded implant from, 170f, 172, 173f
torque wrench from, 324t
Nobel Biocare Curvy abutment, 327
Nobel Biocare Curvy system, abutment in, 321f
Nobel Biocare threaded pretapping implant, 169
Nobel Biocare threaded self-tapping implant, 170
NobelActive implant, 186-187
NobelDirect implant, 187
osteotomy sequence for, 189f
NobelDirect Posterior implant, 187-188
NobelGuide
All-on-4 implant installation with, 278-279, 279f
computer-based planning in, 300-301
definition of, 293
Procera software planning program for, 302-303
Teeth-in-an-Hour and, 307
zygomatic implant and, 270
NobelReplace implant, denture installation and, 306-307
NobelReplace Straight Groovy implant, All-on-4 implant and, 275
NobelReplace Tapered Groovy implant, All-on-4 implant and, 275
NobelRondo All Ceramic crown, 333f
NobelSpeedy Groovy implant, 187
All-on-4 implant and, 275
bone mill for, 276-277, 279
NobelSpeedy Replace implant, 187
All-on-4 implant and, 275
NobelSpeedy Shorty implant, 187
Non-Hodgkin’s disease, 23t
Noncontinuous bar, 65
Nylon
advantages and disadvantages of, 76t
suturing with, 75

O

Oblique ridge, as surgical landmark, 53
Occlusal plane, radiographic template and, 38
Occlusion
balanced
adjustments for, 394-395
creation of, 390-392
centric
accuracy in, 385
computer-assisted design/computer-assisted manufacture and, 243
following blade implant, 219
full denture fabrication and, 291
intramucosal insert dentures and, 261f
maxillary pterygohamular subperiosteal implant and, 249
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Occlusion (Continued)
provisional prosthesis and, 311
recording of, 234-235, 370f
denture, 389
group function, 388, 390f
hybrid bridge insertion and, 367
implant prosthodontics and, 345
in implantology, 388-395
intramucosal insert dentures and, 261
proprioception and, 388
recording of, 353-354
single tooth implant restoration and, 345
tube and stylus technique for, 243
waxing balanced, 390-392
Octalink attachment, 67t
Odontoosteotomy, 265, 266f
endodontic implant and, 268-269
Omnivac guidance device, 165f
Omnivac machine, 27-28
Omnivac template, 29, 29f, 36f, 37f, 167, 310
denture fabrication and, 292
Omnivac-Triad system, 427f
One-piece 3.0 implant, 203
Open tray, 337, 338f
impression fabrication and, 347
impression with, 340
Open tray technique, impression with, 277f
Operatory, description of, 68-69
Oral cavity
arteries in, 58f
innervation of, 57f
Oral hygiene
crown margins and, 349-351
fixed-detachable bridge and, 356-358
low-rise prosthesis and, 346
Orbital plate, location of, 54f
Orbital surface, location of, 54f
Organomegaly, 21t
Oroantral fistula, 398-399, 412
Oroantral fistula palatal pedicle flap, 96f
Orthodontic tube, 243, 244f
Orthostatic hypotension, 19t
Osler-Weber-Rendu syndrome, 22t
Osseoconductive implant surface, 270
Osseointegration
following oversized osteotomy, 397
radiolucency and, 409-410
OsseoTite implant, 188
Ossix Plus, 107t
Osteomalacia, implant surgery contraindicated by, 11
Osteomed border mortise, 142f
Osteonecrosis
bisphosphonate use and, 15
signs and symptoms of, 15
Osteoporosis, 24t
implant surgery contraindicated by, 10, 14
treatment of, 14
Osteoradionecrosis, 433
Osteotome
root form, 151f
Summers, 153, 155f
types of, 148-150
Osteotomy
air bubble from, 399
blade, 398f
drills used for, 167
for mini-implant, 285f
for narrow platform implant, 182f
for NobelActive implant, 186
for NobelSpeedy implant, 187
oversized, 396-397
treatment of, 397
for plate-form implant, 217-218
positioning of, 169f
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Osteotomy (Continued)
for press-fit implant, 193f
procedure for, for MK IIT implant, 182-183
for ramus frame implant, 226-228
sequence of
for Certain Prevail implant, 191f
for Certain Prevail tapered implant, 192f
for NobelDirect implant, 189f
for single stage blade implant, 216-218
for Spline Twist implant, 194f
surgical techniques for, 167
temporary anchorage device and, 286-289
Overdenture, 59, 370-387
abutment for, 335, 378
centric relation of, 381-383
computer-assisted design/computer-assisted manufacture of, 354
description of, 370
fabrication of, 375, 378
Hader clip and, 383f
hybrid, electronic discharge machining of, 369
impression for, 380-381
techniques for, 384-387
occlusal adjustment for, 374f
over Brookdale bar, 64f
patient care of, 436-438
ramus frame implant and, 375
removal of, techniques for, 387
root form implant and, 376-378
sloppy fit of, 375, 377f
subperiosteal implant and, 370-372
temporary
fabrication of, 376-378
subperiosteal implant and, 371f
transosteal implant and, 375-376
verification jig used with, 381-383
vertical dimension of, 381-383
zero-degree denture teeth in, 378
Overdenture implant, 203

P

Pacific Implant Company, 226-230
Paget’s disease, 21t
Pain, postoperative, implant removal and, 408
Palatal bone, inferior view of, 55f
Palate
bony, perforation of, 83
keratinized mucosa from, 99f
Palladium, casting fabrication with, 354
Palpation, manual, implant diagnosis with, 25
Paragon implant, 114f
Paragon Screw-Vent, 171f
Parathormone
production of, 10
Paresthesia, postoperative, 407-408, 409f
Parietal bone, location of, 54f
Park Dental Research Corporation
antirotational abutment from, 321t
cement-retained prosthesis abutment from, 319t
endodontic implant from, 268
endodontic stabilizer from, 267-268
implant from, 206, 264-267
intramucosal inserts from, 263
mini-subperiosteal implant from, 286, 287f
screw-retained prosthesis abutment from, 319t
spline implant from, 322, 322f
torque wrench from, 324t
Partial thromboplastin time, anticoagulant therapy and, 74
Patient
evaluation of, 8-24
for implant surgery, 18-19
home care skills of, 436
medical evaluation of, 8-16
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Patient (Continued)
screening of, 8-16
selection of, 8-24
classification system for, 8-9
Pedicle
creation of, 90
grafting with, 93-99
buccal mucosa for, 94f
vestibuloplasty with, 97
mucosal, 102-103f
PEEK abutment, 297, 343-344f
Pemphigus vulgaris, 21t
Peri-implant, support and repair of, 127-128
Peri-implantitis, 431f, 434
Peridex, 415
dehiscent implant treated with, 409
patient home care with, 438
wound treated with, 408
Periodontal defect, correction of, 105-109
Periodontal disease, 434
Periodontal ligament, 388
Periotest M, 434
Periotest mobilometer, 434
Peripheral vascular disease, 19-20
Phlebotomy, 74
Phosphate, metabolism disorder of, implant surgery contraindicated by,
11-12
Photography, 44
intraoperative, 44
intraoral, 44
Piezoelectrical ultrasonic surgical unit, 71
Pin lock attachment, 67t
PIP. See Pressure indicator paste
Pituitary insufficiency, 18t
implant surgery contraindicated by, 17
Plane of occlusion, 389f
articulator and, 392
denture occlusion and, 389-390
example of, 392f
Plasma cell dyscrasia, 23t
Platelet-rich gel, 123-126, 127f
Platinum, casting fabrication with, 354
Pocket, depth of, 435-436
Pocket watch system, 419-423
Polyarteritis nodosum, 24t
Polyglycolic acid, suturing with, 75
Polymeric material, bone augmentation with, 7
Polymyositis, 24t
Polyostotic fibrous dysplasia, 21t
Polyposis, 413f
Polytetrafluoroethylene, suturing with, 75, 113f
Polytetrafluoroethylene membrane, 111
Porcelain, veneer with, 356
Post Care Floss, 436, 437f
Povidone-iodine, 81
Precision attachment, 61f
Pregnancy, implant surgery contraindicated by, 11
Preprosthetic surgery, 82-87
Pressure indicator paste, 257, 258f
provisional prosthesis fabrication and, 311
Pressure pot, 294f
Primary closure, grafting for, 93
Procera All Ceramic abutment, 333f
Procera implant bridge, 274, 277, 280
Procera software, 295-296, 302
patient registration in, 300
planning in, 302-303
reference points in, 301
Procera Software Planning Program - Clinical Design, 303
Procera Software Planning Program - Surgical, 302-303, 309
denture fabrication and, 304
Progressive loading, 315-316
Progressive systemic sclerosis, 24t
Proprioception, occlusion and, 388
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Prosthesis
abutment-borne, cement versus screw, 318-320
cement retention of, 318-320
cementable, abutment for, 327
cementable fixed, 358
cemented, loosening of, 428
computer-based planning and procedure for,
300-301
cosmetic gingival, 344f
fabrication of, 291, 354-358
provisional restoration and, 342-343
fixed, 61f, 62f, 349-354
design of, 346-358
fabrication of, 346-358
repair of, 427f
subperiosteal implant and, 239
universal subperiosteal implant and, 240f
fixed bridge, 59, 60f, 356
fixed cementable, 347-349
fixed-detachable, 62f, 3171, 349-354, 356
definition of, 346
design of, 346-358
fabrication of, 346-358
hybrid bridge, 359-369
insertion of, 363
technique for, 359-363
fixed-detachable hybrid mandibular, 291-292
fixed-detachable temporary, 347
fixed provisional, 312-313, 315
full-denture, 262f
Gingivamoll, 344f, 357f
for implant, 59-67
implant-borne, 59
implant-supported, occlusion and, 388
insertion of, 356
ligation of, 80-82
low-rise, 346
mesh, 142f
overdenture, fabrication of, 378
provisional, 311-317
definition of, 346
for edentulous jaw, 311
first stage of, 311
fixed, 313, 315
for partially edentulous jaw, 312-317
removable, 315, 317
second stage of, 311
transepithelial abutment and, 346
removable cosmetic gingival, 342-343
removable provisional, 317
screw-retention, 320
single-tooth, 62-63, 63f
temporary, fabrication of, 426
temporary fixed, 316
temporary removable, 347
unit-type, 349-354
Prosthetic implant analog, 350f
Prosthetic treatment plan, 296
Prosthodontics
implant, 346-358
intramucosal insert, 257-270
preliminary, 291-310
root form implant, 318-336, 337-345
zygomatic, 270-274
Prothrombin time, 17
Protrusive record, 391f
Proxybrush, 436, 436f
Pseudohemophilia, 22t
PST Genetic Test, 434-435, 435f
Psychological disorder, implant surgery contraindicated by, 13
Psychosis, implant surgery contraindicated by, 13
Pterygohamular complex, 248
Pterygohamular extension, 247
Pterygoid plate, as surgical landmark, 53
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Pterygomandibular raphe, 248, 248f, 251
scar contracture and, 413

PTFE, 111

PTH. See Parathormone

Pyriform aperture, 150, 153f

R

RA-1 ramus frame implant, 229-230
RA-2 ramus frame implant, 226-229
Radiograph

ball-bearing, 27-28

baseline with, 117

cross-sectional, 43f

interpretation of, 39-42

occlusal, 43f

panoramic, 28f, 32f

periapical, 28f

transaxial, 40f
Radiographic guide

definition of, 308

denture as, 292

design requirements for, 300

preparation of, 301

surgical template and, 300-301
Radiographic index

bite registration index and, 301

definition of, 308

for partial edentulous jaw, 301
Radiographic splint fabrication, 32-37
Radiographic template, 37-39

Radiologist, role of, in computer-assisted design/computer-assisted

manufacture, 242
Radiology
implant diagnosis and, 26-29
lateral cephalometric, 26-27
panoramic, 26
periapical, 26
Radiolucency, osseointegration and, 409-410
Radiotherapy, implant surgery contraindicated by, 11
Ramus
anterior border of, as surgical landmark, 53
location of, 54f
Ratchet wrench, 396-397, 397f
Reclast, osteoporosis treated with, 14
Reference point, radiographic guide and, 301
Reflection
for blade implant surgery, 215-219
for mandibular subperiosteal implant, 232-233
for maxillary pterygohamular subperiosteal implant surgery,
247-249
for tripodal implant, 237
Regentex, 107t
Renal disorder, implant surgery contraindicated by, 10, 12
Renova implant, 197
Replace Select Straight implant, All-on-4 implant and, 275
Replace Select Tapered implant, All-on-4 implant and, 275
Resolute XT, 107t
Resorbable blast texturing, 203, 204f
Resorbable guided tissue membrane, in extraction socket, 225
Restoration
provisional, 337
composite-retained, 337
prosthesis fabrication and, 342-343
seating of, 356
single-stage implant, 346
single tooth, root form implant and, 337-345
single-tooth implant, 337-345
Restore implant, 197, 200f
Retaining screw
abutment, 318
impression coping and, 353-354f
Reticular cell sarcoma, 23t



Retraction, flap, 91-93
RGT. See Resorbable blast texturing
Rheumatoid arthritis, 23t
Rib

autogenous bone from, 138

bone marrow harvested from, 132
Rigid bar splinting, 274
Risedronate, osteoporosis treated with, 14
Root form, implant selection and, 46t
Root-Line implant, 194-195
Ropivacaine, anesthesia with, 404
Rotadent, 436, 437f
Rotherman attachment, 66f
Roxolid, 198

S

Salvin Dental drill set, 1
Sarcoidosis, 19t
Sargon
antirotational abutment from, 321t
cement-retained prosthesis abutment from, 319t
implant from, 211, 212f
screw-retained prosthesis abutment from, 319t
Saucerization
ailing implant and, 420-421f
following implant, 416, 422f
Scaler
gold-plated, 436f
plastic, 436f
Scar, contracture of, 413-415
Scleroderma, 24t
Scout film, 38, 38f, 39
Screw
abutment, All-on-4 implant installation and, 281f
broken, retrieval of, 427f
fixation (See Fixation screw)
Howmedica, 348f
problems with, 425-426
prosthetic, All-on-4 implant installation and, 276f
retaining
abutment and, 318
tightening of, 324
retention, breakage of, 425

vomeral, maxillary pterygohamular subperiosteal implant insertion

and, 252f

Screw-Cylinder/Cylinder implant, 200f
Screw-Cylinder/Cylinder-Line implant, 195
Screw-Cylinder-Line implant, 195
Screw-Line implant, 194
Screw-Vent implant, 190-192

taper-lock, 192
Sendax mini-transitional implant, 286
Serum glucose level, 16
Shallow pocket, treatment of, 423
Sigmoid notch, as surgical landmark, 53
Silk

advantages and disadvantages of, 76t

suturing with, 75
Sinus, superior view of, 56f
Sinus disease, evaluation of, 30-42
Sinus elevation procedure, 406f
Sinus floor

bone dimensions beneath, 156f

elevation of, 153-159

complications associated with, 410

Sinus membrane, laceration of, 157, 158f
Sinusitis

maxillary, 399, 412

treatment of, 412f
SiroGuide, definition of, 293
Sjogren’s syndrome, 23t
Skull, frontal view of, 54f
SLA surface, 198
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SLActive, 198-199
Sloppy fit, 60f, 64
Soft tissue
defects of, bone grafting and, 121-122
grafting with, 93-99
inadequate flap from, 401
management of, 90-103
manipulation of, 85
overdenture supported by, 59
uses of, 90
Soft tissue model, impression and, 342
Sonicare, 436
Spark erosion technique, 368f, 369
Sphenoid bone, location of, 54f
Spline attachment, 322
Spline cylinder, 193f
Spline Twist implant, 194, 194f
Splint
coping bar, 60f, 325f
fabrication of, radiography and, 32-37
fixed-detachable coping bar, 379f
ligation of, 80-82
metal coping bar, 377f
rigid bar, 274
Stabilizer, endodontic, 267-268
Stage-1 single-stage implant, 197-198
Standard implant, 199, 202f
Standard Plus implant, 199, 202f
Staple implant, 5f
Star/Vent implant, 206
Startech implant, 322
Stem cells, bone marrow, 126-127
Stent, ligation of, 80-82
Stereolithography, 240-241
Steri-Oss, 148-150, 151f
implant from, 397f
threaded implant from, 170f
Steri-Oss implant system, 220f
Stone cast, hybrid bridge fabrication and, 360-363f
Stone model, fabrication of, 296, 296, 304
Straumann
antirotational abutment from, 321t
cement-retained prosthesis abutment from, 319t
Morse tape abutment from, 323
products from, 46t
screw-retained prosthesis abutment from, 319t
synOcta abutment from, 333-334, 334f
torque wrench from, 324t
Straumann ITT hollow cylinder implant, 201f
Straumann ITT implant system, 198-200, 202f
Strut, dehiscence of, 430
Stuart factor deficiency, 22t
Study cast, 25-26
Stylus, surgical indicator, 258-259, 259f
Sublingual floor
displaced, 432f
elevation of, 432-433
Submandibular fistula, 123f, 140f
Submandibular fossa, perforation of, 219, 219f
Subperiosteal implant, 4-5
Suctioning, techniques for, 90-91
Summers method, sinus floor elevation with, 153-155,
156f
Summers technique, 398-399, 410
Super Floss, 436, 437f
Superstructure, 59-63
definition of, 59
types of attachments of, 65
Supraorbital notch, location of, 54f
Surgery
implant (See Implant surgery)
intramucosal insert, 257-270
armamentarium for, 257
caveats for, 257
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Surgery (Continued)

preprosthetic, 82-87

patient screening for, 8

second stage, provisional prosthesis and, 311
Surgical delivery system, 69

air-powered, 73

electrical, 69-73

nitrogen-powered, 73

piezoelectrical ultrasonic, 71

selection of, 74
Surgical guide

implant placement with, 292

zygomatic implant and, 270
Surgical index, fabrication of, 296, 304
Surgical indicator stylus, 258-259, 259f
Surgical template

abutment alignment with, 391f

armamentarium for, 294-295

for blade implant, 217

components for production of, 296

denture as, 292

denture positioning and, 292

as duplicate of denture, 385f

fabrication of, 291-310

for hybrid bridge, 359

Omnivac, 310

for overdenture, 378

overdenture fabrication and, 385

provisional restoration and, 337

radiographic guide and, 300-301

for root form implant, 165

root form implant and, 168f

for single tooth replacement, 165

trial denture used as, 291-292
Surgical trephine, bone marrow retrieved with, 137
Surgicel, bleeding treated with, 401-402
Suture, 75-77

autoretraction with, 92

continuous, 77f

continuous box-lock, 771, 79, 79f

horizontal mattress, 77-78, 77f, 79f

interrupted, 77, 77f

materials for, 75

mattress, 77f

needles for, 75-77

periodontal sling, 79-80, 80f

simple continuous, 77

simple interrupted, 78f

types of, advantages and disadvantages of, 76t

vertical mattress, 77f, 78-79
Sybron, products from, 46t
Sybron implant system, 208
Symphysis, mandibular, lateral view of, 28f
Synthes titanium miniplate, 161f
Systemic lupus erythematosus, 23t

T

Tack
fixation, 111-113, 115f
titanium, 111-113
Tapered Effect implant, 202f
Tapered Internal implant, 203
Tatum membrane elevator, 157f
TCP. See Tricalcium phosphate
TEA. See Abutment, transepithelial
Teeth-in-an-Hour, 295, 307
definition of, 294
TefGen-FD, 107t
Template
acrylic resin, 166f
armamentarium for, 294-295
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Template (Continued)
for completely edentulous site, 165
denture, occlusion and, 295f
fabrication of, 291-310
free-end saddle, 165
for partially edentulous jaw, 295f
positioning of, 168f
surgical (See Surgical template)
Temporal arteritis, 19t
Temporal bone, location of, 54f
Temporal process, location of, 54f
Temporary anchorage device, 282-289
Temporomandibular joint, pain in, denture fabrication and, 291
Tetracycline, 417-419
Tevdek, advantages and disadvantages of, 76t
Thin ridge implant, 3
Thread stretch, 324
Thromboangiitis obliterans, 19t
Thyroid, pathology of, 13t
Thyrotoxicosis, 18t
Titanium plasma spray, root form implant with, 3
TiUnite implant, 180
TiUnite surface, 270
Tooth
crown of, fracture of, 312
edentulous span between, 165
multirooted, 174-175
nonconforming, stabilizer for, 267
orthodontic movement of, temporary anchorage device for,
286-289
restoration of, implant for, 312
restored, optimal representation of, 296
single
implant for replacement of, 175-176
replacement of, 165
restoration of, 63f, 337-345
vital, odontoosteotomy on, 265
Torus
mandibular, 84, 85f
palatal, 83, 84f
removal of, 82-84
TPS. See Titanium plasma spray
Tracheostomy, 402
Transepithelial abutment. See Abutment, transepithelial
Transfer coping
hybrid bridge fabrication and, 360-363f
overdenture impression and, 386f
transepithelial abutment and, 380f
transosteal implant and, 375
Transosteal implant, 4, 5f
Tray
one-piece, removal of, 406f
seating of, problems with, 405-406
Treatment plan, unrealistic, implant surgery contraindicated
by, 14
Trephine
bone marrow retrieved with, 137
osteotomy with, 138f
TRI-LOCK endodontic implant, 268, 269f
Tricalcium phosphate, oversized osteotomy treated with, 397
Tricuspid stenosis, 20t
Tube and stylus technique, 244f
articulation with, 245f
centric occlusion and, 243
Tuberculosis, 19t
Tuberosity
bone marrow harvested from, 132, 133f
maxillary, occlusion and, 389-390
reduction of, 84
removal of, 86f
Tumor, buccopharyngeal, implant surgery contraindicated by, 12
Tunneling, 118-121
block placement with, 121f
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U

UCLA abutment, 335f, 3391, 346

Undermining, technique of, 93-94

Unilateral implant, 4-5

Unilateral mandibular subperiosteal implant, 6f
Universal implant, 4-5

Urticaria, 20t

\Y

Valium, 74
Valvular disease, 20t
Valvular prosthesis, implant surgery contraindicated by, 9
Vasculitis, 24t
Vel Mix stone, 140
Veneer, materials for, 356
Verification index, 355f
Verification jig, 359-363, 381-383
Vertical dimension
accuracy in, 385
overdenture and, 381-383
provisional prosthesis and, 311
recording of, 370f
Vestibuloplasty, 93-99
mandibular, 98f, 176
scar contracture treated with, 415f
Vicryl
advantages and disadvantages of, 76t
suturing with, 75
Vicryl mesh, 107t
Visual examination, implant diagnosis and, 25
Vitamin K dependent coagulation factor, 22t
Vomer, location of, 54f
Von Willebrand’s disease, 22t

W

Warfarin, 74

Waterhouse Friderichsen syndrome, 18t
WaterPik, 436

Wharton’s duct, 432-433

Wheel wrench, 397f

Witness mark, 233f
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Wound, dehiscent, 408-409
Wrench
ratchet, 396-397, 397f
torque, 324t
wheel, 397f

X

Xenograft, materials for, 106t
XiVE implant system, 210

Z

Z-plasty, 413, 415f
Zest/ZAAG, overdenture from, 335
Zimmer
antirotational abutment from, 321t
cement-retained prosthesis abutment from, 319t
immediate impression implant from, 336
implant from, one-piece, 336f
press-fit implant from, 172
products from, 46t
replacement implant from, 396
screw-retained prosthesis abutment from, 319t
torque wrench from, 324t
Zimmer implant systems, 190
Zimmer Spline implant, 322, 322f
Zimmer threaded implant, 4f
Zimmer threaded pretapping implant, 169
Zimmer threaded self-tapping implant, 170
Zirconium, veneer with, 356
Zoledronate, osteoporosis treated with, 14
Zolpidem, 74
Zygoma implant, 185-186, 270-274
clinical procedure for, 273
impression for, 273
indications for, 270
installation of, 272-273
position and angulation of, 270
removal of, 273
Zygomatic buttress, as surgical landmark, 53
Zygomatic implant surgery, 270-274
Zygomatic process, location of, 54f
Zygomaticofacial foramen, location of, 54f
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