Osteomyelitis & Inflammatory bone Diseases

Osteomyelitis of the jaws is an infectious disease with complicated course, involving multiple
surgical interventions and sometimes leading to facial disfigurement as a result of loss of

affected bone and teeth and the accompanying scarring.

Since the second half of the twentieth century, there has been a dramatic reduction in the
incidence of osteomyelitis cases involving the jaws and other bones of the skeleton. One major
factor leading to this development is the introduction of antibiotics, other factors have also
contributed, such as improved nutrition and better availability of medical and dental care,
especially including advances in preventive dentistry and oral hygiene. Earlier diagnosis due
to more sophisticated diagnostic imaging modalities has additionally improved the morbidity

associated with this disease.

The incidence of osteomyelitis is much higher in the mandible due to the dense poorly
vascularized cortical plates and the blood supply primarily from the inferior alveolar
neurovascular bundle. It is much less common in the maxilla due to the excellent blood supply
from multiple nutrient feeder vessels. In addition, the maxillary bone is much less dense than

the mandible.

Diminished host defenses, both local and systemic, can contribute significantly to the
emergence and clinical course of the disease. Osteomyelitis has been associated with multiple
systemic diseases including diabetes, autoimmune states, malignancies, malnutrition, and
acquired immunodeficiency syndrome. The medications linked to osteomyelitis are steroids,

chemotherapeutic agents, and bisphosphonates.

Local conditions that adversely affect the blood supply can also predispose the host to a bony
infection. Radiation therapy, osteopetrosis, and bone pathology can alter the blood supply to

the area and cause osteomyelitis.

Pathogenesis

In the maxillofacial region, osteomyelitis primarily occurs as a result of contiguous spread of
odontogenic infections or as a result of trauma. Primary hematogenous osteomyelitis is rare in
the maxillofacial region, generally occurring in the newly born and very young due to breast

feeding in this way the infection spread from the infected breast to the maxillary bone causing



infection and osteomyelitis. The adult process is initiated by an inoculation of bacteria into the
jaw bones. This can occur with the extraction of teeth, root canal therapy, or fractures of the

maxilla or mandible.

This initial insult results in a bacteria-induced inflammatory process, with inflammation there
is hyperemia and increased blood flow to the affected area. Additional leukocytes are present
in the area to fight off infection. Pus is formed, when the pus and subsequent inflammatory
response occur in the bone marrow, an elevated intramedullary pressure is created which

further decreases the blood supply to this region.

The pus can travel via haversian and Volkmann’s canals to spread throughout the medullary
and cortical bones. Once the pus has perforated the cortical bone and collects under the
periosteum, the periosteal blood supply is compromised and this further aggravates the local
condition. The end point occurs when the pus exits the soft tissues either by intraoral or

extraoral fistulas.

Microbiology

More than 500 bacterial have been identified in the mouth. In the past, staphylococcal species
were considered the major pathogen in osteomyelitis of the jaws disease-causing organisms.
As with most oral infections the prime pathogenic species are streptococci and anaerobic
bacteria. The anaerobes are Bacteroides (gram -ve) or Pepto streptococci species (gram +ve

anaerobic).

Often, the infections are mixed, growing several pathogens on final culture like fusobacterium
spp and actinomyces spp. Antibiotic treatment based on the most likely pathogens. This could
include penicillin and metronidazole as dual-drug therapy or clindamycin as a single-drug

treatment.

Classification
classification system offered by Hudson is the most advantageous to the clinician.
Osteomyelitis is divided into acute or chronic forms based on the presence of the disease for a

one-month duration.

1. Acute osteomyelitis

a. Contiguous focus



b. Progressive
¢. Hematogenous
2. Chronic osteomyelitis
a. Recurrent multifocal (Figure 2-a,) moth eaten bone
b. Garré’s
c. Suppurative or nonsuppurative

d. Sclerosing

Acute contiguous osteomyelitis
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CT-scan of contiguous osteomyelitis



Clinical picture of contiguous osteomyelitis
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Clinical Presentation
Very often, as with any infection, the patient with osteomyelitis of the maxillofacial region

will present with classic symptoms:

e Pain

e Swelling and erythema of overlying tissues
e Adenopathy

e Fever

e Paresthesia of the inferior alveolar nerve

e Trismus
e Malaise
e Fistulas

Chronic osteomyelitis, fistula in the submandibular area

The pain in osteomyelitis is often described as a deep and boring pain, In acute osteomyelitis
it is very common to see swelling and erythema of the overlying tissues, which are indicative

of the cellulitic phase of the inflammatory process of the underlying bone.

Fever often accompanies acute osteomyelitis, where as it is relatively rare in chronic
osteomyelitis. Parasthesia of the inferior alveolar nerve is a classic sign of a pressure on the
inferior alveolar nerve from the inflammatory process within the medullary bone of the

mandible.

Trismus may be present if there is inflammatory response in the muscles of mastication of the
maxillofacial region. The patient commonly has malaise and fatigue. Lastly both intraoral and

extraoral fistulas are generally present with the chronic phase of osteomyelitis of the



maxillofacial region. Often these patients will have a laboratory work-up as part of their initial
examination. In the acute phase of osteomyelitis, it is common to see a leukocytosis which is
relatively uncommon in the chronic phases of osteomyelitis. The patient may have an elevated
erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP). Both the ESR and CRP

are very sensitive but nonspecific.

Radiographical appearance

It is possible to see a patient with acute osteomyelitis that has a normal-appearing
orthopantomogram. However, one can often see the appearance of “moth-eaten” bone or
sequestrum of bone, which is the classic appearance of osteomyelitis. Computerized
tomography (CT) scans have become the standard in evaluating maxillofacial pathology such

as osteomyelitis. its sensitive in late stage when 30%-50% of the bone demineralized.

Magnetic resonance imaging (MRI) is generally considered more valuable in the evaluation of
soft tissue lesions of the maxillofacial region. However, MRI can assist in the early diagnosis
of osteomyelitis by loss of the marrow signal before cortical erosion or sequestrum of the bone
appears. Thus, MRI may benefit in identifying the earlier stages of osteomyelitis. Nuclear
medicine has evolved to aid in the diagnosis of osteomyelitis. The technetium 99 bone scan is

very sensitive in high lighting areas of increased bone turnover.

Treatment

The first step in the treatment of osteomyelitis is diagnosing the condition correctly. The
diagnosis is made from clinical evaluation, radiographic evaluation, and tissue diagnosis.
Tissues from the affected site should be sent for Gram stain, culture, sensitivity, and
histopathologic evaluations. The clinical response to the treatment of any patient will be
compromised unless altered host factors can be optimized. Medical evaluation and
management in defining and treating any immunocompromised state is indicated and often
helpful. For example, glucose control in a diabetic patient should be stabilized for best response

to therapy. Antibiotic therapy used according to the sensitivity

Surgical treatment

Classic treatment is;

1. sequestrectomy and saucerization. The aim is to debride the necrotic or poorly

vascularized bony sequestra in the infected area and improve blood flow.
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2. Saucerization involves the removal of the adjacent bony cortices and open packing to
permit healing by secondary intention after the infected bone has been removed.

3. Decortication involves removal of the dense, often chronically infected and poorly
vascularized bony cortex and placement of the vascular periosteum adjacent to the
medullary bone to allow increased blood flow and healing in the affected area.

4. Hyperbaric oxygen (HBO) treatment has also been advocated for the treatment

osteomyelitis.

Osteoradionecrosis;
Radiation therapy is a valuable treatment modality in treating cancer of the maxillofacial
region. Radiation therapy can be used alone or as adjunctive therapy in combination with

surgery and chemotherapy.

Radiation therapy like any treatment modality has side effects, including mucositis and
xerostomia. One of the most important side effects is osteoradionecrosis (ORN). ORN is
generally caused by trauma to the radiated area, usually by dental extraction, but it can also

occur spontaneously.

The clinical picture of ORN is most commonly seen with pain and exposed bone in the
maxillofacial region ORN is more common in the mandible than in the maxilla. A dosage of
radiation above 5,000 to 6,000 rads is generally felt to make the mandible susceptible to ORN.
Radiographically, the appearance on the orthopantomogram or CT scan resembles
conventional osteomyelitis with areas of osteolysis and bony sequestrum. Often there is an

appearance of moth-eaten bone present on these films.

Treatment of ORN is aimed at removing the nonviable (necrotic) tissue and allowing the body
to heal itself. Minor debridement of exposed bone and Current therapy of HBO consists of
100% oxygen delivered in a pressurized manner. Tissues treated with HBO have increased
levels of oxygen, which has a negative effect on bacteria and HBO treatment consists of dives
or treatment sessions for 90 minutes based at 2.4 atm of pressure. 20 to 30 dives are given
preoperatively before any surgical intervention is performed. The area of ORN is then debrided
and followed with10 additional HBO treatments. Reconstruction of the maxillofacial region is
based on the patient’s response to the treatment protocol. HBO treatments are expensive and

available only in medical centers or academic health science centers.



Osteochemonecrosis;

In the recent years, bisphosphonate therapy has become a widely accepted therapy in various
clinical settings such as multiple myeloma, metastatic cancer therapy, and treatment of
advanced osteoporosis. With the increased prescription of these drugs, the incidence and
prevalence of bisphosphonate-associated complications of the jaw continues to be increased.
This seems to be even more the case in patients receiving injectable bisphosphonates, such as

pamidronate and zoledronic acid.

The pathophysiological mechanisms leading to bisphosphonate-induced osteochemonecrosis
of the jaws are different from osteoradionecrosis. In bisphosphonate-induced
osteochemonecrosis of the jaws osteoclastic action is reduced, but osteoblastic production
continues, leading to an osteopetrosis like condition. These alterations in bone physiology with
eventual increase of the medullary bone as the disease progresses and the inability of
osteoclasts to remove superinfected “diseased” bone are regarded as causative factors. In
contrast to osteoradionecrosis, where a radiation-induced avascular necrosis is the major cause,

avascularity does not appear to be a major cofactor.

Dental management

The dentist should manage patients who are taking oral bisphosphonates in the following ways;

1.  Medical consultation to determine the medical diagnoses and type of drugs taken and
ideally performance of all necessary dental treatments performed before administration
of the drug(s) (similar to the approach indicated for patients undergoing head and neck
radiation therapy).

2. Protocol for prevention of complications from cancer chemo- or radiation therapy:

a. Comprehensive examination
b. Establishment of excellent periodontal health (through eradication of any
infection or inflammation)
c. Immediate extraction of all nonrestorable or questionable teeth
d. Elimination of dental caries
e. Maintenance of excellent oral hygiene and oral health
3. Routine dental care can and should be provided, using routine local anesthetics.
4.  All procedures should be performed as atraumatically as possible with little tissue

trauma, bleeding and risk for postoperative infection.



7.

Specific precautions may be necessary for special types of procedures (i.e., orthodontic,
endodontic, prosthodontic, others). Of course, oral surgery or periodontal procedures
involving the manipulation of bone will present the greatest risk.

Should Bisphosphonate osteonecrosis (BON) occur, no definitive treatment is available
at this time; however, some recommendations are as follows:

a. Antimicrobial rinses (e.g., chlorhexidine 0.12%)

b. There is no empirical evidence to inform the decision of whether to cease
bisphosphonate therapy in the event of development of BON. Some guidelines
recommend that the indication for bisphosphonate therapy be considered and
bisphosphonate therapy stopped only if the systemic condition permits. Hence,
management is interdisciplinary and involves ongoing close monitoring.

c. Surgical treatment should be conservative or delayed and be limited to

e removal of sharp bony edges to prevent trauma to adjacent soft tissues;

e removal of loose segments of bony sequestra without exposing
uninvolved bone; and

e segmental jaw resection for symptomatic patients with large segments of
necrotic bone or pathologic fracture.

In the instance of any infection, aggressive use of systemic antibiotics is indicated.



Oral and Maxillofacial Surgery AUl (Al a2
Principles of Flaps, Suturing and Management of difficult extraction

Oral surgery skills can be learned through the knowledge of the basic
principles of surgery, knowledge of the anatomy of the region and good
practical training. Whenever surgical intervention is considered, the operator
must decide if the procedure is necessary weighing its benefits and its risks,
and the patient must be made aware of the other possible non-surgical
methods of treatment for the given problem. Also all the short-term and long-
term complications of the surgical procedure must be explained to the patient
in relation to the known risks.

The main prerequisite for an operator performing surgical procedures is to
ensure Asepsis and Antisepsis, to prevent pathogenic microbes from entering
the body as well as spread of certain infectious diseases from one patient to
another. This is accomplished through;

. Sterilization of instruments involving dry heat, moist heat (autoclave) and
chemical means of sterilization.
o Preparation of the patient by seating the patient on the dental chair,

disinfecting the skin around the mouth and the oral mucosa and covering the
patient with sterile drapes.

o Preparation of the operator by disinfecting the hands and wearing the
appropriate sterile gown and surgical gloves.

Flap is simply defined as a section of soft tissue that is outlined by surgical
incisions, carries its own blood supply, allows surgical access to underlying
tissues, can be replaced as required on its original position, maintained with
sutures and is expected to heal. Most of the oral surgical procedures require
the reflection of a full mucoperiostial flap incorporating mucosa, submucosa
and periosteum to gain access to the area that is the object of surgery.

Incision
It is simply defined as a cut or wound made by cutting with a sharp
instrument. The basic principles of incisions in oral surgery include:

% A blade number 15 is suitable for most oral surgical procedures. Sometimes a
blade number 12 is used.

% A new and sterile blade should be used for each patient and it should be replaced
with a new one intraoperatively if its cutting edge becomes blunted when
necessary.

% The scalpel blade is mounted on the scalpel-handle with the help of a needle
holder, or hemostat, with which it slides into the slotted receiver with the beveled
end parallel to that of the handle.

% The scalpel is grasped in a pen grasp for maximum control and tactile sensitivity.



% The incision should be made at right angle to the underlying bone to ensure good
healing when the tissues are re-apposed.

% The scalpel should move at uniform speed and with sufficient firmness to cut
through not only the mucosal surface but also the periosteum overlying the bone.
It should be made, ideally, with a single movement, repeated strokes at the same
place should be avoided as they may impair healing.

Flap design

The essential points that should be considered include:

» Flap design and incision should be carried out in such a way that injury of
anatomic structures is avoided, such as: the mental neurovascular bundle,
palatal vessels emerging from the greater palatine foramen and incisive foramen,
lingual nerve, submandibular duct, facial artery and vein. So thorough
knowledge of the anatomy of the orofacial region is essential.>

» The base of the flap should be wider than its apex (free gingival margin) to
ensure adequate blood supply for better healing.

» The flap should be of adequate width for good visualization and accessibility of
the operative field without subjecting the flap to tension and trauma during
manipulation.

» When planning the flap, the care should be given to the fact that the flap
should be wider than the anticipated bony defect after completion of the
procedure so that the flap margins, when sutured, should rest on intact and
healthy bone to prevent wound dehiscence and poor healing.

» Delicate handling of the flap during the surgical procedure without excessive
tension of crushing in order not to compromise the blood supply which leads
to delayed healing.

» Vertical releasing incisions should start at the buccal vestibule and end at the
interdental papilla which should either be excluded or included in the flap, the
incision should always pass to the interdental papilla and not end at the labial
or buccal surface of the tooth to ensure the integrity of the gingiva, but it
should not pass through the papilla for accurate replacement of the flap.

Vertical releasing incision are contraindicated in certain sites in the oral cavity:

v' Transverse incisions in the palate: to avoid injury to the greater palatine
artery.

v Lingual surface of the mandible: to avoid injury to the lingual nerve.

v' Canine eminence: because it increases the tension on the suture line which lead
to wound dehiscence.

v In the area of mental foramen, between mandibular first and second
premolars: to avoid injury to the mental nerve.



Types of Mucoperiosteal Flaps
« Envelope Flaps

This type of flaps is made by a horizontal incision through gingival sulcus for the
teeth or through the alveolar mucosa of the edentulous area with no vertical
releasing incisions. The envelope flap is used for surgery of incisors, premolars
and molars, on the labial or buccal and palatal or lingual surfaces. The main
indications of this type of flaps include: surgical extraction of impacted
mandibular third molars, palatal approach to impacted maxillary canines or
removal of mandibular tori.

The main advantages of this flap are; easy re-approximation to original
position, good blood supply and it can easily modified to two-sided or three-
sided flap by adding vertical releasing incisions to either ends of the flap when
necessary.

Disadvantages of this flap are the limited accessibility and visualization,
difficulty in reflection with greater tension that can result in tearing at the ends
of the flap, in addition to defect in attached gingival and the possibility of injury
to the greater palatine artery during reflection of palatal flap.

+% Two-sided Flap (Triangular Flap)

This flap is the made with a horizontal incision along the gingival sulcus or
alveolar ridge mucosa and a vertical releasing incision. The vertical incision
begins approximately at the vestibular fold and extends to the interdental
papilla of the gingiva. This flap is performed labially or buccally on both jaws
and is indicated in the surgical removal of root tips, impacted teeth, small
cysts, and apicectomies.

Advantages are; it ensures an adequate blood supply, satisfactory visualization
and accessibility, good re-approximation; it can be easily modified to a three-
sided flap, or even lengthening of the horizontal incision.

Disadvantages are; limited access, tension when flap is retracted and it may
result in defect of attached gingiva.

R

% Three-sided Flap (Trapezoidal Flap)

This flap consists of a horizontal incision along the gingival or alveolar ridge
mucosa and 2 vertical releasing incisions, this flap is indicated when an
extensive surgical field exposure is required especially when two-sided flap is
inadequate.

The main advantages include; very good accessibility and visualization of the
surgical field with minimal tension on the tissue, and good reapproximation of
tissue to the original position.

The disadvantages are the possibility of producing an attached gingival defect.
This flap cannot be lengthened or modified once reflected.




«» Semilunar Flap

This flap is the result of a curved incision, which begins just beneath the
vestibular fold and has a bow shaped course with the convex part towards the
attached gingiva. The lowest point of the incision must be at least 0.5 cm from
the gingival margin, so that the blood supply is not compromised. Each end of
the incision must extend at least one tooth over on each side of the area of
bone removal. The semilunar flap is used in apicoectomies and removal of
small cysts and root tips.

Advantages of this flap are small incision, easy reflection, no attached gingival
defect especially around prosthetic appliances (crowns and bridges) and easy

oral hygiene.

Disadvantages of this flap are limited accessibility and visualization of the
surgical field, re-approximation may be difficult due to the absence of reference
points, tendency to tear due to excessive tension on reflection and the
possibility that the flap may made over defective bone as a result of inadequate
planning or underestimation of the size of the bony defect so that the margins
of the flap will not rest on intact bone leading to collapse of the flap and wound
dehiscence.

¢ Other types of flaps

A flap with a Y-shaped incision. This flap used in surgical procedures of the
palate, mainly for removal of exostoses (torus palatinus). The first flap consists of
an incision along the midline of the palate with 2 anterolateral incisions made
anterior to the canines, additional posterolateral incisions can be added to
improve accessibility indicated in large tori, but care should be taken not to sever
the greater palatine vessels. The major disadvantage of these flaps is that they
can easily tear as the mucosa overlying palatine tori can be fairly thin.

Flaps that are used for closure of oroantral fistula or communication include;
Buccal Advancement Flap which is in essence a three-sided flap that after
reflection the periosteum is transversely incised so that the flap remains pedicled
only by the mucosa allowing it to be advanced and sutured to the palatal tissues.
The other flap is the Palatal Transpositional Flap that incorporates the greater
palatine vessel, it is rotated and sutured to the buccal tissues.

Flap reflection

The mucoperiosteal flap is reflected from the underlying bone using periosteal
elevators. There are many any types of mucoperiosteal elevators like Howarth,
Ash, the no.9 Molt, Seldin, or Freer types. The elevators should be firmly pushed
at approximately 30-45° to the surface of the bone such that the periosteum is
stripped from it. It is important to try to raise both mucosa and periosteum in
one layer and this requires a considerable force to be applied.



Reflection of the flap begins at the papilla; the periosteal elevator is pushed
underneath the papilla in the area of the incision and is turned laterally to pry
the papilla away from the underlying bone. This technique is used along the
entire extent of the free gingival incision. If it is difficult to elevate the tissue at
any one spot, the incision is probably incomplete, and that area should be re-
incised. A dry, sterile swab can be interposed between the periosteal elevator and
the bone.

The elevator may also be used for holding the flap after reflecting,
facilitating manipulations during the surgical procedure.

Oftentimes two elevators can be used to advantage one working and the other
aiding retraction in the subperiosteal plane. Adequate undermining of the wound
margins is required in order to mobilize the flap. Generous reflection is the key to
adequate vision, and wide exposure reduces traction trauma to the wound edges.

Suturing

After completion of the surgical procedure, thorough irrigation of the surgical
field using sterile normal saline follows. Then the flap is repositioned to its
original position and held in place using sutures to protect the underlying
tissues from infection and irritating factors and prevent postoperative
hemorrhage. Sutures are also used to repair soft tissue lacerations, ligation of
vessels and control of bleeding, immobilization of flaps in their new position, and
stabilization of drains in place. Suture diameters vary from 0.02 to 0.8 mm.
This corresponds to 10/0 to S5 on the British Pharmacopoeia (BP) system. The
finest suture that will hold the wound secure, without it breaking should be
chosen. The amount of suture material used should be kept to a minimum,
particularly when braided, to reduce bacterial colonization. Suture material can
be a nidus for infection, and knots can be the focus of a persistent and chronic
inflammatory reaction (suture knot sinus).

Suture Materials

Suture materials are classified as either absorbable or non-absorbable
material depending on whether the body tissues will degrade the suture
material and absorb it over time. Absorption takes place either by Hydrolysis or
by proteolytic enzymatic degradation depending on the material used. They
can also be classified as monofilament or multifilament.

< Absorbable Sutures
They are used in suturing of deep layers of wounds when multilayered suturing
is required, they are also used in children, mentally handicapped patients and
in patients who cannot return to the clinic to have their sutures removed. They
can cause inflammatory tissue reaction that can impede tissue healing. Some of
the popular absorbable sutures include:



< Plain Catgut: it is made from collagen derived from healthy sheep or cattle
intestine, its tensile strength is lost within 7-10 days, its absorption is through
phagocytosis and enzymatic degradation which occurs within 7-10 days
producing high tissue reaction. It is used for suturing subcutaneous tissues that
do not require prolonged support. It is not suitable for suturing in oral surgery.

< Chromic Catgut: it is made from collagen derived from healthy sheep or
cattle intestine tanned with Chromium salts to facilitate handling and resist
tissue degradation. It tensile strength is lost within18-21days, its absorption is like
that of the plain Catgut but it takes longer time and with moderate tissue
reaction. It has the same indication as for the plain Catgut and it is not suitable
in oral surgery.

< Polyglactin (Vicryl)

Synthetic suture made of copolymer of lactide and glycolide coated with polyglactin

and calcium stearate.

It is braided multifilament suture, 60% of its tensile strength remains for 2 weeks,

and about 30% for 3 weeks.

Its absorption is through hydrolysis with complete absorption taking place within 60-

90 days, it induces mild tissue reaction. This suture is widely used in surgical

practice but it is not advised for use where prolonged approximation under tension is

required.

< Polydioxanone (PDS)

Supplied as monofilament dyed or undyed, it is made of polyester polymer, 70% of

its tensile strength remains at 2 weeks, 50% at 4 weeks and 14% at 8 weeks.

Absorption occurs through hydrolysis which is complete in about 180 days, it is used

when slight longer wound support is required.
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%* Non-absorbable sutures

These sutures remain in the tissues and are not absorbed, but have to be cut
and removed about 7 days after their placement. Commonly used sutures
include:

> Silk: it is made of raw silk from silkworms, and it is supplied as braided or
twisted, dyed or undyed, coated with wax or silicon or uncoated. 80%-100% of its
tensile strength is lost within 6 months. Fibrous encapsulation occurs in the
body within 2-3 weeks, it causes moderate to high tissue reaction. It is used in
ligation and suturing when long term tissue support is needed. Silk sutures are
the easiest to use and the most economical, and have a satisfactory ability to

make a secure knot.
» Nylon

it is made of polyamide polymer and it is supplied usually as monofilament. It
loses 15%-20% of its tensile strength per year. It causes mild tissue reaction and
it is used mainly for skin, in plastic surgery, neurosurgery, and ophthalmic
surgery. Know it is more widely used in oral surgery.



One of the most commonly used suture for the oral cavity is 3/0 black silk.
The size 3/0 has the appropriate amount of strength; the multifilament nature of
the silk makes it easy to tie and well tolerated by the patient's soft tissues. The
color makes the suture easy to be seen when the patient returns for suture
removal. However, because of the multiple filaments, they tend to "wick" oral
fluids along the suture to the underlying tissues. This wicking action may carry
bacteria along with the saliva. Sutures that are holding mucosa together usually
stay no longer than 5 to 7 days, so the wicking action is of little clinical
significance.

Needles

Needles are usually made of stainless steel which is strong and flexible material.
There are different shapes, sizes and cross sections of needles. Needles of 18-26
mm in length are suitable for use in oral surgery.

There are two basic needle types: Those that have the hole at the suture side of
the needle and that need to be threaded with suture are "eyed." Conversely,
those that have the suture attached to the needle are "eyeless" or "swaged." The
advantages of the swaged needles include:

The eyeless needle is composed of a single use needle and suture. This
avoids the loss of sharpness that occurs with reusable needles.

There is only a single strand of suture that is pulled through the tissues,
and the gap that is created by the needle is fully plugged by the suture. This
reduces potential leakage through the suture line.

There is no re-threading of an eyeless needle, and its use is more time
efficient.

As compared to a regular circle, needles are either; 1/4 circle, 1/> circle, % circle,
3/8 circle, or /g circle or they can have different shapes like straight needles,
J needles, or compound curve needles.

According to the cross section of the needles, there are:

Needles with round or oval cross section which are considered
atraumatic and are mainly used for suturing thin mucosa. Their disadvantage
is that great pressure is required when passing through the tissues, which
may make suturing the wound harder. They are used in oral surgery especially
in areas of thin mucosa they are also used in suturing of peritoneum, bowel,
muscles and fat.

Needles with triangular cross section; these are either cutting or
reverse cutting needles. The difference is that in addition to the two cutting
edges of the triangle, cutting needles have a third cutting edge on the inside of
the curvature while the reverse cutting needles the third cutting edge is on the
outer convex curvature of the needle. These designs allow minimal soft tissue
trauma during needle insertion as they cut a path through the soft tissues and
do not therefore require excessive force on the part of the operator.



The passage of a needle through tissue should follow its curvature. This
minimizes tissue damage and the appropriate size and shape of cutting, or
round-bodied atraumatic needle, needs to be chosen for the least traumatic
passage through tissue.

Instrument for Suturing includes:

* Needle Holder
These instruments come in a variety of sizes and design. In general, they have
a locking handles allowing the needle to be locked into the beaks of the
instrument. They resemble Hemostats but with few differences:

v The beaks of the hemostat are longer and thinner than that of the needle
holder.
v The internal surface of the short beaks of the needle holder is grooved and

crosshatched, permitting a firm and stable grasp of the needle, while the short
beaks of the hemostat have parallel grooves which are perpendicular to the
long axis of the instrument.

= Tissue Forceps

Sometimes known as dissecting forceps, the important requirement is that
they hold the soft tissues atraumatically so avoiding crushing and with little
chance of slippage. This is achieved by a toothed design in the form of a
wedge-shaped projection or tooth on one side, and a receptor on the other,
which fit into each other when the handles are locked, although possibly
causing tiny puncture points, is ideal for the purposes of suturing and holding
soft tissues generally. The use of non-toothed forceps will result in crushing of
the tissues as, to prevent tissue slippage from grasp, the instrument must be
held too tightly.

= Suture Scissor

Principles of suturing

2

<> Suturing should be undertaken using a no-touch technique to reduce the
risk of a needle-stick injury and the fewer the number of sutures used to produce
the desired result, the better. Insertion of too many sutures tears the tissue
unnecessarily, and the resulting tangle of suture thread tends to accumulate
plaque and promote inflammation.

2

% Before the sutures are inserted the non-flap side of the incision should be
undermined to facilitate the insertion of the needle.

O

+ When re-approximating the flap, the suture is passed first through the mobile
(usually facial) tissue, the needle is re-grasped with the needle holder and is
passed through the attached tissue of the lingual papilla. But if the two margins
of the wound are close together, the surgeon may be able to insert the needle
through both sides of the wound in a single pass. However, for better precision it
is better to use two passes in most situations.




%  The tissue of the flap should be held firmly by the tissue forceps and the needle
passed through the mucoperiosteum about 3 mm from the margin, more if the
flap is friable because of chronic infection. The needle is then pushed through the
corresponding tissue on the other side of the incision, again about 3-5 mm from
the margin. The needle should enter the surface of mucosa at right angle, and
the passage of the needle should follow it curvature to prevent tearing of the flap.

< After the needle passes through both wound edges, the suture is pulled, so
that the needle-bearing end is longer. Afterwards, the long end of the suture is
wrapped around the handle of the needle holder twice. The short end of the
suture is grasped by the needle holder and pulled through the loops. The
suture is then tightened by way of its two ends, thus creating the first double-
wrapped knot. Then a single-wrap knot is created, in the counterclockwise
direction, which is named a safety knot.

< Where possible, the knots should be drawn to lie to one or other side of the

line of incision. Over-tightening of the suture, manifested by blanching of

tissue, must also be avoided, it runs the risk of tissue necrosis and wound

dehiscence. Overlapping of wound edges when positioning the knot should

also be avoided.

« Sutures placed intraorally are normally removed 5-7 days postoperatively. In
the removal of sutures, normal dental tweezers should grasp the free ends of
the thread and the suture should be cut by sharp scissors. The suture should
then be pulled though in its entirety. The suture is better cut just as it enters
the tissue to avoid pulling a contaminated suture through the tissue.

Suturing Techniques
B Simple Interrupted Suture:

This is the simplest and most frequently used type, and may be used in all surgical
procedures of the mouth. The needle enters from the margin of the flap (mobile
tissue) and exits at the same distance on the opposite side. The two ends of the
suture are then tied in a knot. The advantage of the interrupted suture is that it is
simple to execute and when sutures are placed in a row, inadvertent loosening of
one or even losing one will not influence the rest.

B Continuous Suture:

This is usually used for the suturing of wounds that are long, e.g., for re-
contouring of the alveolar ridge in the maxilla and mandible. This technique for
the continuous simple (or nonlocking) suture is as follows: after passing the
needle through both flap margins, an initial knot is made just as in the
interrupted suture but only the free end of the suture is cut off. The needle-
bearing suture is then used to create successive continuous sutures at the
wound margins. The last suture is not tightened, but the loop created actually
serves as the free end of the suture that is used to tie the knot.



The continuous locking suture is a variation of the continuous simple suture.
This type of suture is created exactly as described above, except that the needle
passes through every loop before passing through the tissues, which secures
the suture after tightening. Suturing continues with the creation of such loops,
which make up parts of a chain along the incision. These loops are positioned
on the buccal side of the wound, after being tightened.

The advantage of the continuous suture is that it is quicker and requires fewer
knots, so that the wound margins are not tightened too much, thus avoiding the
risk of ischemia of the area. Its disadvantage is that if the suture is inadvertently
cut or loosened, the entire suture becomes loose.

B Mattress Suture:

This is a special type of suture and is described as horizontal and vertical. It is
indicated in cases where strong and secure re-approximation of wound margins is
required. The main indication for use of vertical mattress sutures is to evert the
skin edges, the technique permits greater closure strength and better distribution of
wound tension. The horizontal suture also allows eversion of the wound edges and
is used in cases which require limiting or closure of soft tissues over osseous
cavities, e.g., post-extraction tooth sockets. In the mattress suture the needle
passes through the wound margins at a right angle, and the needle always enters
and exits the tissues on the same side.

B Figure of Eight suturing

Figure-of-eight sutur occasionally placed over top of socket to aid in
hemostasis, it is usually performed to help in maintaining a piece of oxidized
cellulose in tooth socket after tooth extraction.

Management of difficult extraction

Difficulties may be encountered during extraction of teeth for a variety of reasons
and any oral surgeon should never ignore any warning of the possibility that
such difficulties may be encountered during any proposed tooth extraction
especially when the patient indicates that such difficulties have been experienced
in previous occasions. These difficulties can be diagnosed through clinical
examination and a good radiograph that shows the root morphology of the tooth
and the surrounding and supporting structures which should be taken before
extraction whenever possible.

The main indications for surgical extraction of teeth are:
v Retained roots and root tips.

v Teeth with root morphology that is unfavorable for simple tooth
extraction, such as teeth with large bulbous roots due to hypercementosis or
those with dilacerated roots or root tips.

v Teeth that have crowns with extensive caries, especially root caries, or
that have large amalgam restorations.
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Teeth with ankylosed roots.

Teeth that are fused with adjacent teeth or roots.

Maxillary posterior teeth that are closely associated with maxillary
sinus due to pneumatization of the sinus into the alveolar process or when
there is an increased risk of fracture of maxillary tuberosity during simple
extraction.

Fully or partially impacted teeth.

Teeth or retained roots with periapical lesions whose removal in entirety
is not possible through curettage alone after simple extraction.

Retained roots and root tips that are deeply buried in the alveolus and are
asymptomatic are not indicated for surgical extraction especially in older
individuals with poor general health, or when there is a risk of serious local
complications or damage to vital structures like the inferior alveolar nerve,
lingual nerve or maxillary sinus.

Steps of surgical extraction

Surgical extraction of teeth is preceded by proper preparation and disinfection
of the patient, and administration of local anesthesia then the surgical
procedure proceeds as follows:

Creation of a full mucoperiosteal flap, this could be envelope, two-sided
or three-sided flap based on the anticipated difficulty and the need for better
accessibility.

For single rooted teeth and after reflecting the flap the operator may
attempt to re-seat the forceps under direct visualization for better mechanical
advantage. The other options include; grasping a bit of buccal bone under the
buccal beak of the forceps so that a small piece of buccal bone is removed with the
tooth, application of an elevator, or removal of sufficient amount of bone to
facilitate the application of the forceps or the elevator. In some cases, a purchase
point is made in the root where the elevator is applied and the root extracted.

Bone removal using surgical hand piece and round burs to expose an
adequate part of the tooth or root. Whenever possible the oral surgeon should be
conservative by removing bone to allow the creation of a point of application for
the elevator for luxation or sometimes removing only a small window of bone
overlying the broken apex of roots to allow their retrieval through the socket.

In multi-rooted teeth sectioning of the crown of the tooth and/or
sectioning the roots so that they can be extracted as single rooted teeth.

After the tooth and all the root fragments have been removed, the flap is
repositioned and the surgical area is palpated for sharp bony edges. If any
sharp edges are present, they are smoothed with a bone file or a handpiece
and bur. The wound is thoroughly irrigated and debrided of loose fragments of
tooth, bone, calculus, and other debris.

The flap is repositioned again and sutured in the usual fashion.
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Indications for leaving root fragments

When a root tip has fractured and approaches of removal have been
unsuccessful, and when the open surgical approach may be excessively
traumatic, the surgeon may consider leaving the root in place. As with any
surgical approach, the surgeon must balance the benefits against the risks of
surgery. In some situations, the risks of removing a small root tip may
outweigh the benefits.

The conditions that must exist for a tooth root to be left in the alveolar process
are:

The root fragment must be small, usually no more than 4 to 5 mm in
length.

The root must be deeply embedded in bone and not superficial, to
prevent subsequent bone resorption from exposing the tooth root and
interfering with any prosthesis that will be constructed over the edentulous
area.

The tooth involved must not be infected, and there must be no
radiolucency around the root apex. This lessens the likelihood that subsequent
infections will result from leaving the root in position.

The root should not be mobile.

If the surgeon elects to leave a root tip in place the patient must be
informed that, in the surgeon's judgment, leaving the root in its position will
do less harm than surgery. In addition, radiographic documentation of the
presence and position of the root tip must be obtained and retained in the
patient's record, the patient should be recalled for follow-ups to track the fate
of this root.

The patient should be instructed to contact the surgeon immediately
should any problems develop in the area of the retained root.

Multiple Extractions

If multiple adjacent teeth are t o b e extracted at a single session the surgeon
should determine if there is need for interim partial immediate dentures, any type
of soft tissue surgery, such as tuberosity reduction or the removal of undercuts or
tori in critical areas. If dental implants are tobe placed at a later time, it may also
be desirable to limit bone trimming and socket compression. In some situations,
dental implants may be placed at the same time as the teeth are removed, which
would require the preparation of a surgical guide stent to assist in aligning the
implants appropriately.
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Extraction sequencing

Maxillary teeth should usually be removed first for several reasons:
Infiltration anesthetic has a more rapid onset and also disappears more rapidly.
This means that the surgeon can begin the surgical procedure sooner after the
injections have been given.

Surgery should not be delayed because profound anesthesia is lost more quickly
in the maxilla.

During the extraction process, debris such as portions of amalgams, fractured
crowns, and bone chips may fall into the empty sockets of the lower teeth if the
lower surgery is performed first.

Maxillary teeth are removed with a major component of buccal force. Little or no
vertical traction force is used in removal of these teeth, as is commonly required
with mandibular teeth.

A single minor disadvantage for extracting maxillary teeth first is that if
hemorrhage is not controlled in the maxilla before mandibular teeth are extracted,
the hemorrhage may interfere with visualization during mandibular surgery but
this is usually not a major problem because hemostasis should be achieved in one
area before the surgeon turns attention to another area of surgery, and the
surgical assistant should be able to keep the surgical field free from blood with
adequate suction.

Posterior teeth are extracted first, this allows for the more effective use of
dental elevators and forceps to extract the teeth.

After extraction the buccolingual plates are pressed with firm pressure and the
soft tissues are repositioned, sharp spicules of bone should be removed and
smoothed with bone nibbler (Rongeur) and bone file, the area should be
thoroughly irrigated with normal saline and the papillae in position.
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Implant Treatment: Basic Concepts and Techniques

Dental implants have given the profession and the patient an extremely
predictable and effective means of tooth replacement. The partially
edentulous patient can now undergo replacement of a single tooth or
several missing teeth with implant retained crowns and enjoy the function
and esthetics they had with their natural teeth. The completely edentulous
patient no longer has to live with compromised function and the reduced
confidence that traditional full denture wearers have historically
experienced. Dental implants can offer the edentulous patient comfort,
function, and confidence with either fixed prosthetics or implant-retained
removable prosthetic options.

The history of modern implant dentistry began with the introduction of
titanium implants. In the 1950s, Per-Ingvar Branemark, a Swedish
professor of anatomy, had a serendipitous finding while studying blood
circulation in bone that became a historical breakthrough in medicine. He
coined the phenomenon osseointegration and developed an implant
system with a specific protocol to achieve it predictably. The first patient
was successfully treated in 1965.

Implant Geometry (Macrodesign)

Numerous implant systems with various geometric (macrodesign) designs
have been developed and used before the current implant systems in use
today. Previous implant designs included blade vents (narrow, flat shape;
tapped into bony trough prepared with rotary burs), press-fit cylindrical
(bullet shape; pressed or tapped into prepared hole), subperiosteal
(custom-made framework; adapted to the surface of jawbone), and
transmandibular (long rods or posts; placed through the anterior
mandible).Some of these implant systems were initially stable and
appeared to be successful over short-term periods (e.g., 5 years) but failed
to remain stable, became symptomatic or loose, and failed over longer
periods. Lacking predictability, these implant systems are no longer used.
Since the time of the Branemark studies, millions of patients have been
treated worldwide using variations of these techniques with implants of
different geometries and surface characteristics. Similar research including
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that of André Schroeder in Switzerland in the mid-1970s contributed to the
success of endosseous dental implants.

The serendipitous finding of Branemark was that when a hole is prepared
into bone without overheating or otherwise traumatizing the tissues, an
inserted biocompatible implantable device would predictably achieve an
intimate bone apposition, as long as micromovements at the interface were
prevented during the early healing period.

Currently, most endosseous implants have a cylindrical or tapered,
screwshaped/ threaded design. The disastrous results with other implant
configurations were largely responsible for the evolution toward the current
popular designs.

The most common implant design being used today is the screw-shaped or
threaded cylindrical implant. A threaded implant design is preferred
because it engages bone well and is able to achieve good primary
stabilization. Even systems that started with cylindrical press-fit
(nonthreaded) designs progressively evolved to a threaded geometry. The
(longitudinal) shape of implants may be parallel or tapered. Although a
majority of all implants have been parallel walled, the use of a tapered
implant design has been advocated because it requires less space in the
apical region (i.e., better for placement between roots or in narrow
anatomic areas with labial concavities). Tapered implants have also been
advocated for use in extraction sockets.

Implant Surface Characteristics (Microdesign)

Implant surface characteristics (microtopography) have been shown to
positively influence the healing process. Accordingly, modification of
implant surface characteristics has been a major area of research interest
and development. Modifications in surface energy, chemical composition,
and surface topography are known to influence cellular activity and tissue
responses, leading to enhanced osteogenesis. At the molecular level,
modified implant surfaces increase adsorption of serum proteins, mineral
ions, and cytokines, which subsequently promote cellular migration and
attachment. Implant surface characteristics can also aid in the retention of
a fibrin clot, thus providing a migratory pathway for the differentiating
osteogenic cells to reach the implant surface. Today, implants are treated
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with a variety of technologies to modify surface characteristics (microscale
or nanoscale) to enhance bone formation.

Additive Processes

The additive process modifies the microstructure/macrostructure and
chemical nature of the implant surface by adding materials or chemicals to
the existing surface. Several methods are used to add materials or
chemicals to the implant surface, such as inorganic mineral coatings,
plasma spraying, biocoating with growth factors, fluoride, and particulates
or cements containing calcium phosphates, sulfates, or carbonates. The
addition of materials, such as hydroxyapatite, to the implant surface has
been shown to enhance or accelerate the initial bone cells, adaptation or
proliferation. In general, additive surface modifications tend to increase the
surface texture greater than subtractive surface modifications, resulting in
topographically “rougher’” implant. Surface roughness can also be
increased by oxidizing or adding an oxide layer.

Subtractive Processes

The subtractive process modifies the microstructure and chemical nature of
the implant surface by removing or altering the existing surface. The
roughness of implant surface can be modified by machining, acid etching,
blasting, or a combination of these processes to enhance the amount or
speed of osseointegration. Implant surfaces that are modified at the
microscopic level with techniques such as acid etching are thought to
promote favorable cellular responses and increased bone formation in
close proximity to the surface.

Implant Surface Chemical Composition

There have been unsuccessful trials with oral implants made of carbon or
hydroxyapatite. The lack of resistance, because of material properties, to
occlusal forces led to frequent fractures. The so-called noble metals or
alloys, however, do not resist corrosion and have thus been abandoned.
Today, the majority of oral implants are made of commercially pure (CP)
titanium or titanium alloys. Titanium is a reactive metal that oxidizes within
nanoseconds when exposed to air. Because of this passive oxide layer, the
titanium then becomes resistant to corrosion in its CP form. Some alloys,
such as titanium-aluminum 6%, vanadium 4% (Ti6Al4V), are known to
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provoke bone resorption as the result of leakage of some toxic
components. The oxide layer of CP titanium reaches 10 nm of thickness. It
grows over the years when facing a bioliquid. It consists mainly of titanium
dioxide (TiO2).

Hard Tissue Interface

The primary goal in implant placement is to achieve and maintain an
intimate bone-to-implant connection. This concept is known as
osseointegration. Histologically defined, osseointegration is the direct
structural and functional connection between organized, living bone and the
surface of a load-bearing implant without intervening soft tissue between
the implant and bone. Osseointegration clinically is defined as the
asymptomatic rigid fixation of an alloplastic material (the implant) in bone
with the ability to withstand occlusal forces.

The osseointegration process observed after implant insertion can be
compared with bone fracture healing. Implant site osteotomy preparation
(bone wounding) initiates a sequence of events, including an inflammatory
reaction, bone resorption, release of growth factors, and attraction by
chemotaxis of osteoprogenitor cells to the site. Differentiation of
osteoprogenitor cells into osteoblasts leads to bone formation at the
implant surface. Extracellular matrix proteins, such as osteocalcin,
modulate apatite crystal growth. Specific conditions, optimal for bone
formation, must be maintained at the healing site to achieve
osseointegration.

For osseointegration to occur in a predictable fashion, several important
factors are required:

1. A biocompatible material (the implant)

2. Atraumatic surgery to minimize tissue damage

3. Implant placement in intimate contact with bone

4. Immobility of the implant, relative to bone, during the healing phase

Titanium is the material of choice for dental implants. Titanium is
biologically inert and therefore does not elicit a foreign body rejection
reaction from host tissue. For the implant to have intimate contact with
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bone, the implant site must be prepared with a precise technique. All
implant systems have specially designed drills that are used in a specific
sequence to remove bone as atraumatically as possible. The drill sizes are
matched to the size and shape of the implant being placed, creating the
precision necessary for developing initial bony contact and stability.

Atraumatic surgical technique in an aseptic environment is critical to
minimize mechanical and thermal injuries to bone. This involves using
sharp, precision osteotomy drills run at slow speed with high torque while
maintaining gentle, intermittent pressure and providing copious irrigation.
Irrigation can be accomplished either externally or internally using special
handpieces and burrs with internal ports. The goal is to maintain bone
temperatures below 47°C during implant site preparation. Any variance
causing temperatures to exceed 47°C is likely to cause bone necrosis and
failure of osseointegration.

Initial stability of the implant must be achieved and maintained for formation
of bone at the implant surface. Stability at the time of placement is
predicated on the volume and quality of bone that intimately contacts the
implant as well as the length and diameter of the implant.

During the time required for osseointegration to occur, it is imperative that
immobility of the implant be maintained. A mild inflammatory response
enhances the bone healing, but moderate inflammation or movement
above a certain threshold is detrimental. When micromovements at the
interface exceed 150 um, the movement will impair differentiation of
osteoblasts and fibrous scar tissue will form between the bone and implant
surface. Therefore it is important to avoid excessive forces, such as
occlusal loading, during the early healing period.

New bone formation follows a specific sequence of events. Woven bone is
quickly formed in the gap between the implant and the bone; it grows fast,
up to 100 um per day, and in all directions. Characterized by a random
orientation of its collagen fibrils, high cellularity, and limited degree of
mineralization, the biomechanical capacity of woven bone is poor. Thus
any occlusal load should be well controlled or avoided in the early phase of
healing.

After several months, woven bone is progressively replaced by lamellar
bone with organized, parallel layers of collagen fibrils and dense
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mineralization. Contrary to the fast-growing woven bone, lamellar bone
formation occurs at a slow pace (only a few microns per day).

Clinically, both primary stability and secondary stability of an implant are
critical to success. Primary stability, achieved at the time of surgical
placement, depends on the implant geometry (macrodesign), as well as the
quality and quantity of bone available for implant anchorage at a specific
site. Studies using resonance frequency analysis (RFA) have reported
decreased implant stability in the early weeks of post-insertion healing.
Secondary stability, achieved over time with healing, depends on the
implant surface (microdesign), as well as the quality and quantity of
adjacent bone, which will determine the percentage of contacts between
the implant and bone. For example, areas such as the anterior mandible
have dense cortical bone and provide rigid primary stabilization and good
support throughout the healing process. Conversely, areas such as the
posterior maxilla have thin cortical bone, and large marrow spaces provide
less primary stability. For this reason, the posterior maxilla has been
associated with lower success rates compared with other sites with greater
bone density and support.

Once osseointegration is achieved, implants can resist and function under
the forces of occlusion for many years.

Soft Tissue—Implant Interface

Historically, most basic science and clinical efforts were spent on studying
the bone-implant interface of osseointegration. Considerably less attention
was given to overlying soft tissues. In contemporary implant dentistry,
however, this subject is being researched with great zeal. Driven primarily
by the need for satisfactory esthetics as well as maintenance of a soft
tissue seal or barrier against bacterial invasion, soft tissue has become a
major focus of interest.

It is critical to understand both the striking similarities and the obvious
differences between the peri-implant soft tissue and periodontal soft tissue.
Peri-implant and periodontal soft tissues do share a number of similarities
and only subtle differences. Each emerges from alveolar bone through soft
tissue. Soft tissue consists of connective tissue covered by epithelium,
which is continuous with an epithelium-lined gingival sulcus, the apical-
most portion being lined with junctional epithelium forming an attachment.
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From that point down to the level of alveolar bone, both types of soft tissue
possess a zone of dense connective tissue. This zone of supracrestal
connective tissue is responsible for maintaining a stable interface between
soft tissue and the implant and acts as a seal or barrier to the oral
environment. It is the orientation of the connective tissue fibers adjacent to
an implant that differ from a natural tooth. This zone of connective tissue
has been measured to be 1 to 2 mm in height. Clinically this becomes
important when examining the health of peri-implant soft tissue. Probing
depths in a healthy implant would be approximately 1 to 2 mm less than the
total measured dimension from the crest of the sulcus to the alveolar bone
crest. The other obvious difference between teeth and implants is that teeth
have a periodontal ligament with connective tissue fibers that suspend
teeth in alveolar bone. The implant, however, is in direct contact with bone
without any intervening soft tissue. This difference has a dramatic impact
on the biomechanics, proprioception, and prosthetic consideration for
implants versus natural teeth. Because an implant, unlike a tooth, does not
have cementum, most connective tissue fibers run in a direction more or
less parallel to the implant surface.

Questions emerged decades ago, as it did for the natural dentition, about
the need for keratinized tissue to surround implants. Keratinized mucosa
tends to be more firmly anchored by collagen fibers to the underlying
periosteum than non-keratinized mucosa, which has more elastic fibers and
tends to be movable relative to the underlying bone. In clinical studies
evaluating intraoral implants, with or without peri-implant keratinized
mucosa, no clinically significant difference in implant success was reported.
However, when there is a lack of keratinized tissue, patients tend to
complain about pain and discomfort while performing oral hygiene
procedures or other functions in the area. The symptoms are alleviated by
increasing the amount of keratinized (firmly bound) tissue around the
implant(s) via soft tissue grafting.

Biomechanical Considerations

Once the implant is properly placed, the long-term success is heavily
dependent on restorative biomechanical factors— that is, how the stresses
imposed on the functioning implant or prosthetic unit or units will be
controlled or distributed. The axiom is simple: The load-bearing capacity of
the integrated implant has to be greater than the anticipated load during

7



Dental Implantology

5" year Dr. Auday M. Al-Anee
function. If applied loads are greater than the load-bearing capacity, it is
likely to lead to mechanical failure, biologic failure, or both. Mechanical
failure may present simply as porcelain fracture or as a loosened or
fractured prosthetic screw (the screw that attaches the abutment or
framework to the implant). The most devastating mechanical failure occurs
when the force is destructive enough to actually fracture the implant fixture.
A biologic failure can occur when the functional load exceeds the load-
bearing capacity of the implant-bone interface. This initially presents
clinically as bone loss around the platform of the implant. If the loss is
severe enough and the provocation is long enough, the bone loss may
progress around the entire implant and result in complete failure of the
implant. The clinician must remember that an implant-retained restoration
lacks the “shock absorbing” periodontal ligament that a natural tooth-
retained restoration possesses. The periodontal ligament allows slight
physiologic movement of teeth, and in the absence of microbe-induced
inflammation, natural teeth can move and adapt to the forces without
pathologic bone loss. This, however, is not possible with an
osseointegrated implant.

The load-bearing capacity of implants is qualified by several factors,
including the number and size of the implants, the arrangement and
angulation of the implants, and the volume and quality of the bone-implant
interface. The same factors that maximize initial implant stability in hard
tissue continue to be important. Thick cortical bone and dense trabecular
bone surrounding a long, wide-diameter implant that is positioned to be in
line with the functional load, would offer the greatest load-bearing capacity
and the best prognosis for long-term success. Conversely, a short, narrow-
diameter implant placed in an area of thin cortical bone and less dense
trabecular bone and in an off-axis angulation would have far less load-
bearing capacity and a poorer prognosis for success. The angulation of the
implants as it relates to the occlusal plane and the direction of the occlusal
forces is an important determinant in optimizing the translation of the forces
to the implants and the surrounding bone. Loads directed through the long
axis of the implants are tolerated very well. Slight off-axis loads are usually
not clinically detrimental, but loads applied at angles greater than 20
degrees or more can result in load magnification and initiate bone loss at
the implant-bone interface. Again, if excessive loads persist, bone loss will
continue and will likely lead to implant failure.
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The number of implants placed in multi-tooth edentulous spans affects the
load-bearing capacity of the implanted prosthesis. If there is a three-tooth
edentulous span, the fixed prosthetic options would be to place three
implants with three splinted crowns, three implants with three single-unit
crowns, two implants as terminal abutments for a three-unit fixed partial
denture, or two adjacent implants with a fixed partial denture with a
cantilevered pontic. The load-bearing capacity decreases with each
successive option.

Straight-line or linear arrangement of multiple implants should be avoided
as this provides the least biomechanical advantage and is the least
resistant to torqueing forces caused by off-center occlusal and lateral
loads. Implants should be placed in a more curvilinear or staggered
fashion.

Connecting a single integrated implant to one natural tooth with a fixed
partial denture will effectively create an excessively loaded cantilever
situation. Because of the immobility of the implant compared with the
mobility of the natural tooth, when the loads are applied to the fixed partial
denture, the tooth can move within the limits of its periodontal ligament.
This can create stresses at the implant abutment junction up to two times
the applied load on the prosthesis. Additional problems with a tooth to
implant-supported, fixed partial dentures include breakdown of
osseointegration, cement failure on the natural abutment, screw or
abutment loosening, and possible failure of the implanted prosthetic
components.

Detrimental forces can be applied iatrogenically by placing non-passive, ill-
fitting frameworks on implants. When the screws are tightened in an
attempt to seat the ill-fitting framework, compressive forces are placed on
the implant-bone interface. This excessive force can lead to bone loss and
potential implant failure.

Preoperative Assessment and Treatment Planning

The ultimate goal of dental implant therapy is to satisfy the patient’s desire
to replace one or more missing teeth in an esthetic, functional manner with
long-term success. To achieve this goal, clinicians must accurately and
comprehensively assess the dentoalveolar condition as well as the overall
physical and mental well-being of the patient.
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Chief Complaint

What is the problem or concern in the patient's own words? What is the
patient's goal of treatment? How realistic are the patient's expectations?
The patient's chief concern, desires for treatment, and vision of the
successful outcome must be taken into consideration.

The patient will measure implant success according to his or her personal
criteria. The overall comfort and function of the implant restoration are often
the most important factors, but satisfaction with the appearance of the final
restoration will also influence the patient's perception of success.
Furthermore, patient satisfaction may be influenced simply by the impact
that the treatment has on the patient's perceived quality of life. Patients will
evaluate for themselves whether the treatment helped them to eat better,
look better, or feel better about themselves.

The clinician could consider an implant and the retained prosthesis a
success using standard criteria of symptom-free implant function, implant
stability, and lack of peri-implant infection or bone loss. At the same time,
however, the patient who does not like the aesthetic result or does not think
the condition has improved could consider the treatment a failure.
Therefore it is critical to inquire, as specifically as possible, about the
patient's expectations before initiating implant therapy and to appreciate
the patient's desires and values. With this goal in mind, it is often helpful
and advisable to invite patients to bring their spouses or family members to
the consultation and treatment-planning visits to add an independent
“trusted” observer to the discussion of treatment options. Ultimately, it is the
clinician's responsibility to determine if the patient has realistic expectations
for the outcome of therapy and to educate the patient about realistic
outcomes for each treatment option.

Medical History and Medical Risk Assessment

A thorough medical history is required and must be documented for every
dental patient. As with any patient planning a surgical procedure, the
patient must be assessed preoperatively to evaluate his or her ability to
tolerate the proposed procedure, heal, and to have a favorable prognosis.

There are only a few absolute medical contraindications to implant therapy.
Absolute contraindications to implant placement based on surgical and
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anesthetic risks are limited primarily to patients who are acutely ill and
those with uncontrolled metabolic disease. Often these contraindications
are limited in duration; once the illness resolves or the metabolic disease is
controlled, the patient may become a good candidate for implant therapy.
Relative contraindications are concerned with medical conditions that affect
bone metabolism or the patient’s ability to heal. These include conditions
such as diabetes, osteoporosis, immune compromise (e.g., human
immunodeficiency virus infection, acquired immunodeficiency syndrome),
medications (e.g., bisphosphonates—oral and intravenous), and medical
treatments such as chemotherapy and irradiation (e.g., of the head and
neck).

Some psychological or mental conditions could be considered absolute or
relative contraindications, depending on their severity. Patients with
psychiatric syndromes (e.g., schizophrenia, paranoia) or mental instabilities
(e.g., neurosis, somatic symptom disorder), those who have mental
impairment or are uncooperative, or those who have irrational fears,
phobias, or unrealistic expectations may be poor candidates for implant
treatment. Certain habits or behavioral considerations such as smoking,
tobacco use, substance abuse (e.g., drugs and alcohol), and parafunctional
habits (bruxing and clinching) must be scrutinized as potential
contraindications as well. Smoking, in particular, has been documented as
a significant risk factor resulting in decreased long-term stability and
retention of implants.

Contraindications

Absolute contraindications to implant placement
e Acute illness

e Magnitude of defect/anomaly

e Uncontrolled metabolic disease

« Bone and/or soft tissue pathology/infection
Relative contraindications

e Diabetes

e Osteoporosis

e Parafunctional habits

e HIV

« AIDS

e Bisphosphonate usage—oral and intravenous
e Chemotherapy

e Irradiation of head and neck

* Behavioral, neurologic, psychosocial, psychiatric disorders|
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Dental History

A review of a patient's past dental experiences can be a valuable part of
the overall evaluation. Does the patient report a history of recurrent or
frequent abscesses, which may indicate a susceptibility to infections or
diabetes? Does the patient have many restorations? How compliant has
the patient been with previous dental recommendations? What are the
patient's current oral hygiene practices?

The individual's previous experiences with surgery and prosthetics should
be discussed. If a patient reports numerous problems and difficulties with
past dental care, including a history of dissatisfaction with past treatment,
the patient may have similar difficulties with implant therapy. It is essential
to identify past problems and to elucidate any contributing factors. The
clinician must also assess the patient's dental knowledge and
understanding of the proposed treatment, as well as the patient's attitude
and motivation toward implants.

Intraoral Examination

The oral examination is performed to assess the current health and
condition of existing teeth, as well as to evaluate the condition of the oral
hard and soft tissues. It is imperative that no pathologic conditions are
present in any of the hard or soft tissues in the maxillofacial region. All oral
lesions, especially infections, should be diagnosed and appropriately
treated before implant therapy.

Additional criteria to consider include the patient's habits, level of oral
hygiene, overall dental and periodontal health, occlusion, jaw relationship,
temporomandibular joint condition, and ability to open wide.

After a thorough intraoral examination, the clinician can evaluate potential
implant sites. All sites should be clinically evaluated to measure the
available space in the bone for the placement of implants and in the dental
space for prosthetic tooth replacement. The mesial-distal and buccal-
lingual dimensions of edentulous spaces can be approximated with a
periodontal probe or other measuring instrument. The orientation or tilt of
adjacent teeth and their roots should be noted as well. There may be
enough space. Conversely, there may be adequate space between roots,
but the coronal aspects of the teeth may be too close for emergence and
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restoration of the implant. If either of these conditions is discovered,
orthodontic tooth movement may be indicated. Ultimately, edentulous areas
need to be precisely measured using diagnostic study models and imaging
techniques to determine whether space is available and whether adequate
bone volume exists to replace missing teeth with implants and implant
restorations.

How Much Space Is Required for Placement of One or More Implants?

Alveolar Bone

Assuming an implant is 4 mm in diameter and 10 mm long, the minimal
width of the jawbone needs to be 6 to 7 mm, and the minimal height should
be 10 mm (minimum of 12 mm in the posterior mandible, where an
additional margin of safety is required over the mandibular nerve). This
dimension is desired to maintain at least 1 to 1.5 mm of bone around all
surfaces of the implant after preparation and placement.

Interdental Space

Edentulous spaces need to be measured to determine whether enough
space exists for the placement and restoration with one or more implant
crowns. The minimal mesial-distal space for an implant placed between two
teeth is 7 mm. The minimal mesial-distal space required for the placement
of two standard-diameter implants (4-mm diameter) between teeth is 14
mm. The required minimal dimensions for wide-diameter or narrow-
diameter implants will increase or decrease incrementally according to the
size of the implant. For example, the minimal space needed for the
placement of an implant 6 mm in diameter is 9 mm (7 mm + 2 mm).

Whenever the available space between teeth is greater than 7 mm and less
than 14 mm, only one implant, such as placement of a wide-diameter
implant, should be considered. Two narrow diameter implants could be
positioned in a space that is 12 mm. However, the smaller implant may be
more vulnerable to implant fracture.

Interocclusal Space

The restoration consists of the abutment, the abutment screw, and the
crown (it may also include a screw to secure the crown to the abutment if it
is not cemented). This restorative “stack” is the total of all the components
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used to attach the crown to the implant. The dimensions of the restorative
stack vary slightly depending on the type of abutment and the implant-
restorative interface (i.e., internal or external connection). The minimum
amount of interocclusal space required for the restorative “stack” on an
external hex-type implant is 7 mm.

Diagnostic Casts and Photographs

Mounted study models as well as intraoral and extraoral photographs
complete the records collection process. Study models and photographs
are often overlooked in preoperative history taking, but both contribute
significantly to the assessment and treatment planning phases of implant
dentistry.

Study models mounted on a semi-adjustable articulator using a face-bow
transfer give the clinician a three-dimensional working representation of the
patient and provide much information required for surgical and prosthetic
treatment planning.

Elements that can be evaluated from accurately mounted models include
the following:

1. Occlusal relationships

. Arch relationships

. Inter-arch space

. Arch form, anatomy, and symmetry

. Preexisting occlusal scheme

. Curve of Wilson and curve of Spee

. Number and position of the existing natural teeth

. Tooth morphology

© o0 N O o A~ 0N

. Wear facets
10. Edentulous ridge relationships to adjacent teeth and opposing arches

11. Measurements for planning future implant locations

14
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12. Visualizing force vectors, both present and planned

Medicolegally, the mounted study models are preserved as an exact
reference of the preoperative condition.

Intraoral photographs are equally important. They allow visual evaluation of
the patient’s soft tissue (e.g., quantity, quality, location, texture, color,
symmetry). Extraoral photographs provide views of the patient from many
different esthetic perspectives. Elements that are easily assessed are as
follows:

1. Facial form
2. Facial symmetry
3. Patient’s degree of expression and animation

4. Patient’s appearance (e.g., facial features, facial hair, complexion, eye
color)

5. Smile line

6. Incisal edge or tooth display
7. Buccal corridor display

8. Potential esthetic demand
Hard Tissue Evaluation

The amount of available bone is the next criterion to evaluate. Wide
variations in jaw anatomy are encountered, and it is therefore important to
analyze the anatomy of the dentoalveolar region of interest both clinically
and radiographically.

A visual examination can immediately identify deficient areas, whereas
other areas that appear to have good ridge width will require further
evaluation. Clinical examination of the jawbone consists of palpation to feel
for anatomic defects and variations in the jaw anatomy, such as concavities
and undercuts. If desired, it is possible with local anesthesia to probe
through the soft tissue (intraoral bone mapping) to assess the thickness of
the soft tissues and measure the bone dimensions at the proposed surgical
site.
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The spatial relationship of the bone must be evaluated in a three
dimensional view because the implant must be placed in the appropriate
position relative to the prosthesis. It is possible that an adequate dimension
of bone is available in the anticipated implant site, but that the bone and
thus the implant placement might be located too lingual or too buccal for
the desired prosthetic tooth replacement. Bone augmentation procedures
may be necessary to facilitate the placement of an implant in an acceptable
prosthetic position despite the availability of an adequate quantity of bone
(i.e., the bone is in the wrong location).

Soft Tissue Evaluation

Evaluation of the quality, quantity, and location of soft tissue present in the
anticipated implant site helps to anticipate the type of tissue that will
surround the implant(s) after treatment is completed (keratinized vs.
nonkeratinized mucosa). For some cases, clinical evaluation may reveal a
need for soft tissue augmentation. Areas with minimal or no keratinized
mucosa may be augmented with gingival or connective tissue grafts. Other
soft tissue concerns, such as frenum attachments that pull on the gingival
margin, should be thoroughly evaluated as well.

Debate continues about whether it is necessary to have a zone of
keratinized tissue surrounding implants. Despite strong opinions and beliefs
about the need for keratinized mucosa around implants versus this mucosa
being unnecessary, neither argument has been proved.

Some studies have concluded that, in the presence of good oral hygiene, a
lack of keratinized tissue does not impair the health or function of implants.
Others strongly believe that keratinized mucosa has better functional and
aesthetic results for implant restorations. Keratinized mucosa is typically
thicker and denser than alveolar mucosa (nonkeratinized). It forms a strong
seal around the implant with a cuff of circular (parallel) fibers around the
implant, abutment, or restoration that is resistant to retracting with
mastication forces and oral hygiene procedures.

Radiographic Examination

Several radiographic imaging options are available for diagnosis and for
planning of dental implantation. Options range from standard intraoral
projections (e.g., periapical, occlusal) and extraoral projections (e.g.,
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panoramic, cephalometric), to more complex cross-sectional imaging (e.g.,
computed tomography [CT], conebeam computed tomography [CBCT]).

Multiple factors, however, influence the selection of radiographic
techniques for any particular case. Such factors as cost, availability,
radiation exposure, and the type of case must be weighed against the
accuracy of identifying vital anatomic structures within a given bone volume
and being able to perform the surgical placement without injury to these
structures. Areas of study radiographically include the following:

1. Location of vital structures
* Mandibular canal
* Anterior loop of the mandibular canal
* Anterior extension of the mandibular canal
* Mental foramen
» Maxillary sinus (floor, septations, and anterior wall)
* Nasal cavity
* Incisive foramen
. Bone height

. Root proximity and angulation of existing teeth

2

3

4. Evaluation of cortical bone

5. Bone density and trabeculation

6. Pathology (e.g., abscess, cyst, tumor)
7

. Existence of anatomic variants (e.g., incomplete healing of extraction
site)

8. Cross-sectional topography and angulation (best determined by using
CT and CBCT)

9. Sinus health (best evaluated by using CT and CBCT)
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10. Skeletal classification (best evaluated with the use of Iateral
cephalometric images)

Radiographic images allow for quantifying dimensions or for taking
measurements. Traditional radiographs must be calibrated for potential
magnification. Magnification on a traditional panoramic image can be as
much as 25%. One way to determine magnification is to place a metal
sphere near the plane of occlusion when taking the radiograph. By
comparing the radiographic size with the actual size of the sphere, the
maghnification can be determined. Digitally acquired periapical, panoramic,
lateral cephalometric images and CT and CBCT scans have bundled
software applications that allow for very accurate measurement.

Critical measurements specific to implant placement include the following:
* At least 1 mm inferior to the floor of the maxillary and nasal sinuses

* Incisive canal (maxillary midline implant placement) to be avoided

* 5 mm anterior to the mental foramen

» 2 mm superior to the mandibular canal

* 3 mm from adjacent implants

* 1.5 mm from roots of adjacent teeth

CT and CBCT image data files can be reformatted and viewed on personal
computers using simulation software. This allows the diagnosis and
treatment planning processes to be more accurate with regard to
measurements and dimensions. Critical anatomic structures can be
visualized in all three coordinate axes so that their superoinferior,
anteroposterior, and buccolingual locations can be identified.

Key Fact

The American Academy of Oral and Maxillofacial Radiology recommends
panoramic radiography as the initial evaluation of the dental implant
patient, supplemented with periapical radiographs as needed.
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Surgical Treatment Planning Considerations

Surgical treatment planning takes the diagnostic data that have been
gathered and combines them with the surgeon’s clinical judgment to
determine the potential surgical options. The surgeon must be mindful of
the proposed prosthetic goals, typically driven by the number of implants
required in suggested locations for a specific prosthetic design. Because
implant dentistry is often a team endeavor, it is advantageous for the
surgeon to have a reasonable understanding of the prosthetics and for the
restoring dentist to have an understanding of the surgical aspects of
implant placement.

After evaluating all of the previously described information, the surgeon
must determine the prognosis of implant placement based on specific
limitations as a result of anatomic variations, bone quality, and bone
quantity in different areas of the jaw. The anterior mandible is usually tall
enough and wide enough to accommodate implant placement. Bone quality
is usually excellent, typically the densest of any area in the two arches.
Primary surgical concerns in this area include proper angulation of the
implants and avoiding the mental foramen and mandibular canal. Implants
should be placed at least 5 mm anterior to the most anterior portion of the
mental foramen, avoiding the anterior loop of the mandibular canal.

The posterior mandible limits the length of the implants based on the
position of the mandibular canal that traverses the body of the mandible in
this region. Ideally, the tip of the implant should be at least 2 mm from the
inferior alveolar nerve (IAN). It is important to consider the buccolingual
position of the nerve as well. The width of the posterior mandible must also
be considered. If the nerve is located very near the buccal cortex, a longer
implant could be placed, with the implant extending lingual to the IAN, even
though the implant extends vertically past the nerve. CT or CBCT can be
helpful in making this determination. The mandibular canal also precludes
any posterior implants from engaging the inferior cortical plate, which could
lessen the initial primary stability of the implant. The attachment of the
mylohyoid muscle helps maintain the bony width along the superior aspect
of the ridge, although this can often be deceiving because a deep lingual
depression, “the lingual undercut,” usually is present immediately below
this attachment. This is a critical area to be examined and palpated during
the clinical examination.
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In planning the implant placement, if primary stability is questionable,
increased time for osseointegration may be considered. The clinician may
also want to consider “over-engineering” the case by using more implants
(e.g., three implants replacing three teeth, vs. two implants replacing three
teeth).

The posterior maxilla poses two specific concerns related to implant
placement. The first is the quality of bone in this area. As previously
discussed, bone quality in the posterior maxilla is typically the poorest of
any area, limited by thin cortical bone at the ridge crest and the least dense
trabecular bone. This often results in less implant stability at the time of
placement. For this reason, more time (6 months or longer) may be
required for osseointegration to occur in this region. The second concern is
the proximity of the maxillary sinus to the edentulous ridge. Often, as a
result of bone resorption and increased pneumatization of the sinus, a
limited height of bone remains for implant placement. If an adequate height
of bone is present, the implant should be placed, leaving 1 mm of bone
between the sinus and the implant. If there is inadequate bone height, then
either a “sinus bump” or “sinus lift” procedure would be necessary to
augment the height of bone.

The anterior maxilla, even though it is the most surgically assessable area,
may be one of the most difficult regions for implant placement. This area,
even when healthy teeth are present, usually has a thin buccal plate. After
tooth loss, the resorption of the ridge follows a pattern of moving apically
and palatally, only exacerbating an already tenuous anatomy. The residual
ridge anatomy results in a ridge that is narrow and angulated such that
ideal implant positioning may be impossible and the esthetic outcome may
be compromised. The nasal cavity and the incisive canal are vital
structures that also define the anatomic limitations of anterior implant
placement. Implants should be placed 1 mm short of the nasal floor and
should not be placed in the maxillary midline.

Final Treatment Planning

The final stage of treatment planning involves consolidating all of the
clinical and radiographic information in combination with surgical options
and limitations to produce the best final result of the prosthetic treatment.
The positioning and angulation of implant placement is critical to the
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biomechanical stability and esthetics required for long-term success. To
facilitate ideal implant placement, surgical guides are frequently utilized.
The surgical guide template is a critical factor for implants placed in an
esthetically important area because even slight variations of angulation can
have large effects on the appearance of the final restoration. The
construction of the surgical guide template is nearly indispensable in
patients for whom it is necessary to optimize implant placement to ensure
correct emergence profiles in the anterior esthetic zone. The four objectives
of using a surgical template for the partially edentulous patient are as
follows: (1) delineating the embrasure, (2) locating the implant within the
tooth contour, (3) aligning the implants with the long axis of the completed
restoration, and (4) identifying the level of cementoenamel junction or tooth
emergence from soft tissue. This template can be constructed by using a
diagnostic wax-up over the preoperative cast to construct a clear resin
template with a guide hole. This provides the surgeon ease of access to
bone and uninterrupted visual confirmation of frontal and sagittal positions
and angulation. Although underlying bone may dictate some minor
variation, the surgeon must stay as close as possible to the template during
implant placement. With the aid of computer technology, accurate “virtual”
treatment planning can be accomplished. CBCT data are used to produce
a three-dimensional reconstruction, which offers the ability to view
anatomic structures in cross-section. The ideal prosthetic position can be
simulated and the position and angulation of the implant determined. A
computer-generated splint can then be constructed with guide sleeves
matched to implant drill sizes. This allows precise placement of the implant
at the time of surgery. The ultimate result should allow the surgeon to place
the implant optimally in bone while maintaining the angulation that provides
the best foundation for the final restoration.
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Basic Implant Surgical Procedures

Surgical procedures always start with detailed surgical preparation. Preparation for
implant surgery requires a thorough review of the patient’s chart, including
medical and dental histories, operatory notes, radiographs, anticipated implant
sizes and locations, surgical guides, surgical sequencing and strategy, possible
complications, patient management, anesthesia, operating time, instrumentation,
postoperative management, and restorative plan. Preoperative antibiotic
prophylaxis is sometimes recommended. An oral dose of 2 g amoxicillin 1 hour
preoperatively or, in patients unable to take oral medications, cefazolin 1 g or
ampicillin 2 g intramuscularly or intravenously 1 hour before the dental procedure
are effective. Alternative medications include 600 mg of clindamycin orally or
intravenously. No postoperative antibiotic administration is necessary.

Once the patient has been draped in a sterile fashion and the surgical team has been
gloved and gowned, the patient is anesthetized. In many cases, the implants can be
placed using local anesthetic block or infiltration techniques. However, in more
complex and lengthy procedures, some type of sedation or general anesthesia may
be preferred. Local anesthetics containing vasoconstrictors are usually used for
hemostasis. Additional long-acting anesthetics for postoperative pain control may
be warranted. It is imperative to have good access to the operative site via effective
retraction of cheeks and the tongue. A mouth prop is invaluable.

The surgical site should be kept aseptic, and the patient should be appropriately
prepared and draped for an intraoral surgical procedure. Pre-rinsing with
chlorhexidine gluconate for 1 to 2 minutes immediately before the procedure will
aid in reducing the bacterial load present around the surgical site. Every effort
should be made to maintain a sterile surgical field and to avoid contamination of
the implant surface. Implant sites should be prepared using gentle, atraumatic
surgical techniques with an effort to avoid overheating the bone.

Successful osseointegration occurs predictably for submerged and non-submerged
dental implants when proven clinical guidelines are followed. Well-controlled
studies of patients with good plaque control and appropriate occlusal forces have
demonstrated that root form, endosseous dental implants show little change in bone
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height around the implant over years of function. After initial bone remodeling in
the first year (1 to 1.5 mm of resorption described as “normal remodeling around
an externally hexed implant”), the bone level around healthy functioning implants
remains stable for many years afterward. The average annual crestal bone loss after
the first year in function is expected to be 0.1 mm or less. Hence, implants offer a
predictable solution for tooth replacement.

Regardless of the surgical approach, the implant must be placed in healthy bone
with good primary stability to achieve osseointegration, and an atraumatic
technique must be followed to avoid damage to bone. Drilling of the bone without
adequate cooling generates excessive heat, which injures bone and increases the
risk of failure. The anatomic features of bone quality (dense compact versus loose
trabecular) at the recipient site influences the interface between bone and implant.
Compact bone offers a much greater surface area for bone-to-implant contact than
cancellous bone. Areas of the jaw exhibiting thin layers of cortical bone and large
cancellous spaces, such as the posterior maxilla, have lower success rates than
areas of dense bone. The best results are achieved when the bone-to-implant
contact is intimate at the time of implant placement.

One-Stage versus Two-Stage Implant Placement Surgery

Currently, most threaded endosseous implants can be placed using either a one-
stage (nonsubmerged) or a two-stage (submerged) protocol. In the one-stage
approach, the implant or the abutment emerges through the
mucoperiosteum/gingival tissue at the time of implant placement, whereas in the
two-stage approach, the top of the implant and cover screw are completely covered
with the flap closure. Implants are allowed to heal, without loading or
micromovement, for a period of time to allow for osseointegration. In two-stage
implant surgery, the implant must be surgically exposed following a healing
period. Some implants, referred to as “tissue level,” are specifically designed with
the coronal portion of the implant positioned above the crest of bone and extending
through the gingival tissues at the time of placement in a one-stage protocol. Other
implant systems, referred to as “bone level,” are designed to be placed at the level
of bone and require a healing abutment to be attached to the implant at the time of
placement to be used in a one-stage approach.
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A one-stage surgical approach simplifies the procedure because a second-stage
exposure surgery is not necessary. The two-stage, submerged approach is
advantageous for situations that require simultaneous bone augmentation
procedures at the time of implant placement because membranes can be
submerged, which will minimize postoperative exposure. Mucogingival tissues can
be augmented if desired at the second-stage surgery in a two-stage protocol or as
part of the one-stage protocol.

Implant Site Exposure

Exposure of the implant site can be accomplished in several ways, including
flapless surgery or with tissue elevation that may include sulcular, midcrestal, and
vertical releasing incisions. Flapless surgery may be indicated when there is
adequate keratinized tissue over an ideal ridge form. This creates the least soft
tissue trauma and may provide the best postoperative esthetics in patients with
excellent presurgical anatomy and papilla shape. In flapless surgery, the implant
and the healing or provisional restoration are placed in a single stage.

When a flap is required, the incision should be designed to allow convenient
retraction of soft tissue for unimpeded access for implant placement. This is
usually necessary when better access and visualization of the underlying bone is
necessary and when additional procedures such as bone or soft tissue grafting are
done at the time of implant placement.

» Midcrestal incision: The incision should be made through the keratinized tissue,
being sure to place the blade up against the mesial-distal surfaces of the teeth
adjacent to the edentulous space. In areas with a narrow zone of keratinized tissue,
the incision can be made slightly to the palatal or buccal aspect to allow for
keratinized tissue transfer to the buccal or facial aspect and better soft tissue
closure. If sulcular incisions are necessary, great care is taken to follow the contour
of the sulcus so as not to damage the soft tissue architecture.

 Vertical releasing incision: Using a sharp no. 15 blade, a curvilinear, beveled
(~45 degrees), papilla sparring incision should be made to reduce or eliminate

incision scarring. It must be ensured that the vertical releasing incision is extended
apically enough to allow complete release of the flap.
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Implant Placement

Flap Reflection

« Reflection at the papilla is initiated with a periosteal or elevator, using gentle,
well-directed, controlled pressure. The periosteal elevator’s edge can be used in a
“light painting stroke” to cleanly release the subperiosteal fibers. At this point, the
flap is developed from the papilla up along the vertical release.

» The dissection is then directed along the sulcular tissue to the point where it
meets the crestal portion of the incision. The index finger of the opposing hand
supporting the facial aspect of the ridge allows greater control and protection of the
flap during reflection.

* The reflection is continued by the elevation sulcularly to the distal extent of the
incision.
* Once the buccal flap is reflected, the palatal or lingual flap can be reflected

enough to visualize the width of the ridge. Any soft tissue tags should be carefully
removed.

* When the buccal flap has been reflected completely, a retractor can be positioned
against the bone inside the flap. This allows good visualization of the operative site
while protecting the integrity of the flap. It is extremely important to avoid
inadvertent trauma to the flap with the tip if the retractors.

Preparing the Osteotomy

The surgeon must confirm that the handpiece and motor are functioning properly:
the speed setting on the motor should be checked; it must be confirmed that the
drill is spinning in the forward mode. The speed should be set to the appropriate
speed as recommended by the manufacturer of the implant system being used.

» All drills, including osteotomy drills, should be copiously irrigated internally,
externally, or both when preparing the bone.

* The depth indicator markings on the precision and pilot drills should always be
reviewed.
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* The entry point and its ideal angulation should be determined with the precision
drill. The proper angulation should be verified from different vantage points. A
surgical guide 1s usually used to facilitate orientation.

* Drilling is done with the precision drill at full speed to a depth of 1 to 2 mm short
of the depth of the intended implant (e.g., 8 mm deep for a 10-mm implant).

* The area is irrigated and the 2-mm pilot drill positioned in the exact same
location after verifying the correct angulation. Once position and angulation are
confirmed, the 2-mm pilot drill is run at full speed to the intended depth of the
implant (e.g., 10 mm deep for a 10-mm implant).

* The area is rinsed, and the guide pin that corresponds to the intended final size of
the planned implant is placed. Use of the guide pin allows the surgeon to evaluate
the position, spacing, and angulation of the developing osteotomy. It also helps
evaluate where the pin lines up against the opposing dentition.

* The surgeon then determines the location on the twist drill that corresponds to the
intended platform position of the implant to the ridge. Typically, the top of the
platform would be even with the mesial and distal bone height.

* The tip of the narrowest twist drill is placed into the pilot hole, and the correct
position and angulation of the drill are verified. Once confirmed, the drill is run at
full speed in a gentle pumping motion. It may be necessary to remove the drill and
clean the accumulated bone off the drill. The osteotomy is rinsed, and the drill is
then repositioned and the angulation confirmed. The drill is again run at full speed
and taken to the final depth of the intended implant. The site is sequentially
prepared in this manner.

» The osteotomy is rinsed, and the appropriate guide pin is placed to reevaluate
position and alignment.

* The tip of this final twist drill is placed into the opening of the osteotomy; then its
position and angulation are verified. Great care is taken to achieve perfect position
and angulation, as this is the drill that finalizes the osteotomy.
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* Once the drill is properly positioned, it is run at full speed in a gentle pumping
motion to the final depth of the intended implant. The osteotomy is then inspected
with a thin instrument for possible bone perforation (e.g., sinus communication or
buccal wall perforation).

» Immediately after completing the osteotomy, the speed of the motor is changed to
the desired and/or recommended torque, measured in newton centimeters (Ncm—
typically around 30 Ncm) for the insertion of the implant. If the speed is not
changed and the implant is put in at the original setting of 800 to 1500 rpm, the
osteotomy could easily be damaged, the implant seated too deep, or primary
stability lost.

Inserting Implant

» The implant is opened and placed on the driver that has been inserted into the
handpiece. The handpiece must be held such that the tip of the implant is pointing
up. This will lessen the likelihood of the implant falling off the driver.

* The tip of the implant is inserted into the osteotomy, and the position and
angulation are verified again. The implant is driven into position by keeping light
pressure in an apical direction until the implant is almost completely seated or until
the motor torques out (approximately 1 to 2 mm short of complete seating).

 Using the hand torque wrench, the surgeon continues to seat the implant, using
the torque lever of the wrench to quantify the amount of torque present. If the
torque exceeds the lever, the implant is hand torqued to its final position by using
the handle of the torque wrench.

* The seating of the implant is finalized by verifying that the platform is even with
the mesial and distal heights of bone and that any orientation marker is pointed in
the correct position.

* The area is irrigated thoroughly.

* It should be determined if there will be a single- or two-stage healing period. This
is determined by the torque value measured on the surgical motor or the hand
torque wrench. An implant with a torque value of 35 Ncm or greater is considered
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to have good primary stability, and single-stage healing is possible. If so, an
appropriate-sized healing abutment is placed. If a two-stage process is required,
then an appropriate-sized cover screw is placed.

* The abutment should protrude 1 to 2 mm through the tissue. A tapered abutment
rather than a parallel abutment must be determined. The intended tissue emergence
of the planned restoration helps determine whether the healing abutment is tapered
or parallel.

* The healing abutment is placed onto the insertion wrench, again by holding the
screw pointing up. The abutment is screwed into the implant and tightened with
finger pressure, making sure that no tissue is caught under the abutment.

Suturing Flap

- The flap is sutured using some type of resorbable suture (chromic gut or
Vicryl) or nonresorbable suture (proline).

- The anterior papilla is secured first. The buccal aspect of the papilla is
entered with the suture needle, which is passed through the embrasure to
engage the palatal tissue. The needle is then positioned lower on the palatal
tissue and penetrated and brought through the embrasure to the buccal and
the papilla engaged apically to the first entry point.

- The vertical release is then sutured, followed by the mesial and distal sides
of the abutment. These are simple interrupted sutures tied in the same
fashion as the first suture described.

Postoperative Management

A radiograph should be taken postoperatively to evaluate the position of the
implant in relation to adjacent structures such as the sinus and the inferior alveolar
canal and relative to teeth and other implants. This radiograph also serves to verify
the complete seating of the cover screw or healing abutment.

Patients should be given analgesics. Mild to moderate strength analgesics are
usually sufficient. Antibiotics are often given prophylactically before surgery but
are usually not required in the postoperative period. Patients may also be instructed
to use 0.12% chlorhexidine gluconate rinses for 2 weeks after surgery to help keep
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bacterial populations at a minimum during healing. The patient is evaluated weekly
until soft tissue wound healing is complete (approximately 2 to 3 weeks). If the
patient wears a tissue-borne denture over the area of implant placement, the
denture can be relined with a soft liner after 1 week. Interim partial dentures or
orthodontic retainers with an attached pontic may be worn immediately but must
be contoured to avoid soft tissue loading over the implant site.

Uncovering

The healing time or the length of time necessary to achieve osseointegration varies
from site to site and from patient to patient. Insertion torque values, quality of
bone, bone grafts, patient health, location, number of implants, and soft tissue
health all have an impact on healing time. Typical healing times are 4 to 6 months.
In single-stage surgery, no surgical uncovering is necessary. The implant stays
exposed via the healing abutment after surgery and throughout the healing phase.
After an appropriate integration time, restoration of the implant can proceed.

In a two-stage system, the implant must be surgically uncovered and a healing
abutment placed. The goals of surgical uncovering are to attach the healing
abutment to the implant, preserve keratinized tissue, and modify the form or
thickness of tissue. A soft tissue healing period after uncovering must be allowed
before restoration of the implant can take place, typically 2 to 4 weeks.

The simplest method of surgical uncovering is the “tissue punch”. This method of
uncovering utilizes a soft tissue punch equal to or slightly larger than the diameter
of the implant placed. The implant is palpated through the tissue to determine its
location. The tissue punch is placed directly over the implant circumference and
twisted through the soft tissue thickness, taking care not to damage the bone at the
level of the implant platform. The punch is then removed, along with a precisely
determined piece of tissue that was lying directly above the implant, easily
exposing the implant cover screw. The cover screw is then removed, and an
appropriate sized and appropriate-shaped healing abutment is placed. The
advantage to this technique is that it is less traumatic, no periosteum needs to be
reflected, and only a short soft tissue healing time is required. This technique does,
however, require an adequate zone of keratinized tissue so that the implant can be
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accurately located. Disadvantages to this technique include sacrifice of a portion of
the keratinized tissue, inability to visualize the bone surrounding the implant, and
the inability to directly visualize the precise abutment—implant interface.

If the implants cannot be accurately located, if the clinician needs to visualize
underlying bone, or if a slight keratinized tissue transfer is indicated, then a crestal
incision with the creation of a slight soft tissue flap is required to uncover the
implants. If an adequate zone of keratinized tissue is present, the soft tissue flap
can be contoured with a scalpel, scissors, or a punch to conform to the shape of the
healing abutment. This allows for a nicely shaped and contoured soft tissue cuff
around the healing abutment and eventually the final implant restoration. Obvious
advantages to this technique include easy access, minimal invasiveness, and ability
to directly visualize the bone surrounding the implant and to precisely fit the
healing abutment to the implant platform. The disadvantage to reflecting a flap
during uncovering is the possibility of bone loss due to stripping the periosteum
from bone during the uncovering. Advanced techniques for cases with an
inadequate zone of attached tissue include tissue transfer procedures, tissue
grafting, and split-thickness apically repositioned flaps.

Implant Stability

Initial implant stability is one of the most important predictors of long-term
implant success. This depends on the depth and density of bone, implant size, and
precision of the surgical technique. A good sense of implant stability can be
obtained during the seating process and by verifying adequate torque resistance
capability of the seated implant.

Radiofrequency analysis has been used to measure and verify implant stability.
This technology involves attaching a transducer to an implant and applying a
steady-state resonance frequency to the implant. The advantage of this technology
is that it is not dependent on measuring implant movement in just one direction but
rather by evaluating the complete bone-implant interface.
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Complications

Implant placement surgery can be performed with great accuracy and with little
complication if the case has been diagnosed, planned, and surgically performed
well. However, as with any surgical or clinical procedures, complications are
possible and include the following:

» Complications that can occur with any surgical procedure, including pain,
bleeding, swelling, or infection.

* A positioning error resulting in implants placed at a compromised angulation or
position. The implant may be placed too close to an adjacent tooth root or too far to
the mesial, distal, or buccal aspect, thus compromising bony support. The implant
can be placed too far into bone, making prosthetic access difficult. If the implant is
not placed deep enough into bone, leaving threads of the implant body above the
osseous crest, there will be compromise to bony support, soft tissue health,
hygiene, and esthetics.

 Surgical technique complications such as a tear of the soft tissue flap, poor
closure of the incision, or excessive soft tissue trauma from retraction may result in
tissue dehiscence, infection, and eventual loss of the implant. Poor attention to
detail in preparation of the osteotomy such as overdrilling the diameter of the
osteotomy could result in poor prognosis for integration.

* Invasion of critical anatomic structures can create more serious complications. If
the implant invades or impinges on the canal of the IAN, this may result in
paresthesia (altered sensation that the patient does not find painful, e.g., numbness,
tingling), or dysethesia (altered sensation that the patient finds painful or
uncomfortable). If the implant invades the maxillary sinus or the nasal cavity, this
may result in an infection. Bone structure compromise can present as overthinning
of the buccal or facial plate or dehiscence or fenestration of overlying tissue. Bone
perforation can occur at the inferior border of the mandible because of inaccurate
drilling depth or on the lingual aspect of the posterior mandible because of the
lingual undercut from poor positioning or angulation of the implant drills.
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* Mechanical complications can present as an implant platform fracture because of
excessive insertion torque. If the osteotomy is improperly prepared in dense bone,
it is possible to get the implant “stuck” in bone, short of complete seating, making
it extremely difficult to retrieve the implant.

* Incision line opening can occur from inadequate suturing or not having tension-
free closure.

* Esthetic complications can occur from poor implant positioning or angulation,
making proper prosthetic restoration unrealistic.

Implant Components

+ Implant Body or Fixture

The implant body, or fixture, is the implant component placed within bone during
the first stage of surgery. Most contemporary implant fixtures are referred to as
root form implants, taking the form of a cylinder or a tapered cylinder, and are
made of titanium or titanitum alloy. Most current implant fixtures have an external
threaded design, although historically, there have been smooth-surfaced implants
that were pressed into position. A wide variety of external thread designs and
different surface textures and coatings that attempt to maximize implant stability
and the process of osseointegration have been offered by manufacturers. Most
implant fixtures incorporate an antirotational design feature at the interface of the
adjoining prosthetic components. This antirotational feature may be located
internally or externally to the implant platform.

+ Cover or Healing Screw

After placement of the implant fixture in a two-stage surgical approach, prior to
suturing, the implant fixture is sealed at its platform with a low profile, intra-
implant cover screw. It is important that the surgeon be sure that the cover screw is
fully seated on the implant platform prior to suturing the flap to prevent bone from
growing between the screw and the implant. In the second-stage uncovering
procedure, the cover screw is removed and replaced with a healing abutment.

11
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+* Healing or Interim Abutment

Healing abutments are dome-shaped intra-implant screws that provide permucosal
access to the implant platform. Healing abutments are placed at the completion of
the implant placement surgery in a one-stage surgical approach or after uncovering
in a two-stage surgical approach. Healing abutments are made of titanium or
titanium alloy. The abutments can be parallel walled or tapered and range in height
from 2 to 10 mm. The height of the abutment used is determined by the thickness
of tissue present. The healing abutment should project 1 to 2 mm superior to the
height of the gingival tissue. A tapered healing abutment is used to help shape soft
tissue to a more appropriate emergence for the planned restoration (e.g., a crown).
A parallel-walled abutment would be used where the tapered emergence is not
necessary (e.g., a retentive bar for an overdenture). It is important to allow for
sufficient healing of soft tissue after placing the healing abutment prior to making
any impressions for the final prosthetics.

* Impression Coping

Impression copings facilitate transfer of the intraoral location of the implant to the
same position on the laboratory cast. Impression copings can be either screwed into
the implant body or screwed or snapped onto an implant abutment.

Typically, the impression transfer can be either closed-tray transfer or open-tray
transfer. The closed-tray technique captures the index of the impression coping,
and after the impression is removed from the mouth, the impression coping is
unscrewed from the implant and placed along with an implant analog back into the
impression. An open-tray transfer uses a specific impression coping that is
designed to emerge through the impression tray. When the impression is ready to
be removed from the mouth, the impression coping is unscrewed and pulled out in
the impression. The open-tray method is considered the more accurate transfer
method and is indicated when large-span frameworks or bar structures are planned
or when the implants are too divergent to easily remove the impression tray in the
closed-tray technique. A heavier-bodied polyvinyl siloxane or polyether
impression material is recommended. Prior to making the transfer impression, it is
imperative that the clinician take a radiograph to confirm that the impression
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coping is accurately seated on the implant platform. If the impression coping is not
properly seated, the accuracy of the transferred location of the implant will be
incorrect. On completion of the transfer impression, an implant analog is screwed
onto the impression coping to allow the fabrication of a laboratory cast.

+» Implant Analog or Replica

Implant analogues are manufactured to replicate exactly the top of the implant
fixture (fixture analog) or abutment (abutment analog) in the laboratory cast. Both
are screwed directly into the impression coping. The impression coping or analog
component is then placed back into the impression (closed-tray transfer) or is
maintained in the impression (open-tray transfer), and the impression is ready to be
poured. It is tremendously beneficial to create a soft tissue moulage in the
impression prior to pouring. The soft tissue moulage is an elastomeric product that
simulates the soft tissue portion on the dental cast. This allows the laboratory
technician to have an accurate and flexible representation of soft tissue. The
laboratory technician then has a working model that can be used to fabricate either
the abutment or the framework for the intended prosthetic design.

< Implant Abutment

The abutment is the portion of the implant that supports or retains a prosthesis or
implant superstructure. A superstructure is defined as a metal or zirconia
framework that attaches to either the implant platform or the implant abutment(s)
and provides retention for a removable prosthesis (e.g., a cast or milled bar
retaining an overdenture with attachments) or the framework for a fixed prosthesis.
Abutments are described by the method in which the prosthesis or superstructure is
retained to the abutment. Abutments can be divided into three main categories: (1)
screw retained, (2) cement retained, and (3) prefabricated attachment abutments. A
screw-retained abutment uses a screw to retain the prosthesis or superstructure,
whereas a cement-retained abutment uses cement to retain the prosthesis or
superstructure. A prefabricated attachment abutment (e.g., locator or O-ring
attachments) helps retain a removable prosthesis.

13
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+* Prosthesis Retaining Screw

Prosthesis retaining screws are intended to attach prosthetic abutments, screw-
retained crowns, or frameworks to the implant fixture or implant abutment. The
screws are generally made of titanium, titanium alloy, or gold alloy and are sized
specific to the type, size, and design of the implant or abutment system. The screws
typically have a hex or square design to accept a specific size and shape of wrench
or driver. Most prosthesis screws are tightened to specific tolerance by a torque
wrench or handpiece. The torque value is measured in newton centimeters and
typically ranges from 10 to 40 Ncm.

Defining implant outcomes

Some implant outcomes are reported as the presence or absence of the implant at
the time of the last examination, regardless of whether the implant was functional,
suffered from bone loss, or had other problems. This type of assessment is a
measure of implant survival and should not be confused with implant success. In
contrast to such an overly simplified assessment, some investigators report implant
outcomes using specific criteria to determine implant success.

Implant success is defined by specific criteria used to evaluate the condition and
function of the implant. Criteria for implant success have been proposed in the
literature but have not been used consistently. The problem is that a universally
accepted definition of implant success has not been established. In the classic
definition, Albrektsson and colleagues defined success as an implant with no pain,
no mobility, no radiolucent peri-implant areas, and less than 0.2 mm of bone loss
annually after the first year of loading.

Implants that are osseointegrated but not functional are referred to as sleepers and
should not be considered successful merely because they are present and
osseointegrated.

Aesthetic Results and Patient Satisfaction

The ultimate goal of treatment is to achieve natural-appearing, optimally
functioning, implant-supported tooth replacements. Proper tooth dimensions and
contours, and ideal soft tissue support are key factors for successful aesthetic
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outcomes. If crown form, dimension, and shape and gingival harmony around the
implants are not ideal, the patient may consider the implant restoration
unacceptable, because the result does not represent a natural dental profile. For
some patients, such as those with severe alveolar deficiency, an ideal aesthetic
outcome may be impossible because reconstructive surgical procedures are
complex, require extensive time, and remain unpredictable. For others, a less-than
ideal aesthetic outcome may be acceptable.

Aesthetic problems and dissatisfaction happen when results do not match a
patient's expectations. Satisfaction with the aesthetic outcome of implant prosthesis
varies among patients. The risk of failure is greater among those with high
aesthetic demands and risk factors such as a high smile line, thin periodontal soft
tissues, or compromised bone support.

Good Luck
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ORAL AND MAXILLOFACIAL SURERY:-

Is one of the dental specialties dealing with management of diseases, injuries
and defects of human jaws and associated structures. Oral surgery forms the
connecting link between medical and dental specialties.

Diagnosis in surgery:-

Oral diagnosis is the art of using the scientific knowledge to identify the oral
diseases and also to distinguish one disease from another.

The diagnostic process classically involves the following steps:-

1- History taking.

2- Clinical examination.

3- Investigation.

4- Provisional diagnosis.

5- Definitive diagnosis and treatment plan.

In oral surgery practice, clinician is often faced with the diagnosis of the
following conditions:-

1- Dental and facial pain.

2-  Swelling (lump, mass).

3- Ulcers;

4- Injuries (dental, facial bones).

5- Tempromandibular joint problems.

6- Medically compromised patient.

7- Facial deformity.

History taking:-

The art of taking an accurate case history is probably the most important
single step in the diagnosis of medical or surgical condition. History taking
should be systematic, using special set or sequences. During history taking the
clinician or the dental surgeon listen to the patient's story or talks and list the

symptoms in order of severity or importance. By patient's words.
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Symptoms:-

Means a subjective problem that the patient describes e.g. pain, parasthesia.
Signs:-

Means (objective) an abnormal presentation detectable by the clinician, e.g.
swelling, ulcer.

So detection of signs and symptoms of a disease may aid in diagnosis of that
disease.

Objectives of taking history:-

1- To provide the dentist with informationsthat may be necessary for making
diagnosis.

2- To establish a good or positive professional relationship with the patient
which affect cooperation and confidence.

3- To provide dentist with information concerning patient's past and present
medical, dental and personal history.

4- To provide information about patient's systemic health which may greatly
affect the treatment plan and prognosis and diseases that could be transmitted
to the dentist, his staff or other patients.

5- It serves as a legal document.

How you take history:-

During history taking the dentist should encourage his patient to describe his
symptoms in his own words, interrupting his story only to explain a point or stop
a useless talk.

A clear and concise summary of patient's complaints should be recorded in
the case sheet. The symptoms should be recorded or being listed in order of its
importance (e.g. pain, swelling, bleeding).

During taking the history give your patient your whole attention and never

take shortcuts.



You have to avoid speed in taking the history, so you have to give the patient
a suitable time to give all information, because hurry in taking history may lead
to many pitfalls that affect the accuracy or completeness.

You have to avoid the leading questions (e.g. does the pain comes on taking
hot or cold?) it's better to ask him what is or what are the things that brings pain
to you? Or anything hurt you?

During taking history don't depend on the patient diagnosis or the diagnosis
of a previous doctor, so you have to ask the patient to describe his
complaining-only-to establish your .diagnosis process.

Components of the patient history:-

The case history may include commonly the following sections or
components:-

1- Biographic data (personal history).

2- Chief complaint (C.C).

3

4

5

6

History of the chief complaint (history of the present illness) H.P.I.

Past dental history.

Medical history and systems review.

Family history.
Biographic data:-

Includes the full name of the patient, age, sex, address and telephone number
and occupation. theseinformationsmay aid or contribute to the diagnosis since
some medical problems have a tendency to occur in a particular age group, sex or
race. The patient occupation maybe associated with a particular disease or may

influence the type of therapy.
Chief complaints (C.C):-

The chief complaint is usually the reason for the patient's visit. The chief
complaint(s) is best stated in the patient's own words in a brief summary of the

problems (e.g. pain, swelling, ulcer, parasthesia, numbness, clicking, haliatosis,



bleeding, trismus). If the patient complaining of several symptoms in which case
they should be listed, but with the major complaint first.
History of the present illness (H.P.I):-

This part of the story must be gone into complete details and get the patient to
tell the story in his fashion, never ask the patient leading questions and you have
to see if the patient in a condition able to give you a history which is reliable and
his statement, can be relied upon.

It's best to start by asking the patient about:-
[- Duration (record the length of the complaint).
7,- Onset (date of onset, manner of onset).
3- Precipitating/predisposing factors, (e.g. hot, cold, sweet).
4- Characteristic, and this includes:-
a) Nature e.g. (continuous, intermittent, stabbing).
b) Severity e.g.( mild, sever, very sever).
c) Location.
d) Radiation (feeling of pain in site other than that of causative
lesion, called referred pain).
e) Temperature features.
f) Aggravating- factors.
g) Relieving factors.
h) Associated constitutional symptoms and signs.
5- Course and progress.
6- Therapy:-
a) Type of therapy and dose.
b) Provider.
c) Effect of therapy.
d) Date of therapy.

7-  Other informations.



So if a patient comes with a chief complaint (pain) very detailed history of the
pain should be taken and particular attention paid to the following points:-

a) The duration of pain: Whether any incident which might have played
some part in the etiology of the pain precede its onset (e.g. a blow on the jaw,
dental treatment), duration record the length of the pain.

b) Site of the pain: The patient should be asked to point to the place where the
pain is felt, using his finger.

¢) Any radiation of the pain: If the pain radiates, the patient should be
asked to demonstrate its course with the tip of his finger. On other occasions
pain maybe felt in a site other than of the causative lesion or remote from the
diseased area and this type called "referred pain", e.g. pain of pericoronitis
radiates to the ear.

d) The precise characteristic of the pain: the pain maybe described as
sharp, sever, dull, throbbing, excruciating, lancinating, mild, continuous,
intermitted, all these objectives can be applied to the pain in different
pathological process which may help you in the diagnosis. (In acute pulpitis,
the pain is sharp and sever, in acute dental abscess the pain is dull, throbbing
and sever and the tooth tender, in acute maxillary sinusitis the pain is dull,
throbbing and continuous).

e) Timing of pain: Some pains are characteristically worse at particular time
in the day e.g. pulpal pain often wakens the patient at night and tend to keep
him awake, in-acute periodontitis the pain is worse at meal' time.

f) Any factors which precipitate the pain: Pulpal pain is often
precipitated by thermal and osmotic stimuli (hot, cold, sweet). Periodontal
pain often precipitated by biting and chewing.

g) factors or Any drugs which relieve pain: This will give you an idea

about the nature and duration of severity of the pain.



h) The presence of other symptoms: Like the patient that says that, the
pain started for two days, then a swelling appeared after that or discharging
sinus appeared or a discharge of pus, or pain, swelling then Parasthesia of the
lower lip ...etc.

i) The patient also may be asked about relevant past medical

history which may assist you in the diagnosis of the pain like patient with

facial pain of vascular origin like migraine, or chronic psychosomatic origin or

angina (angina pectoris) pain. In addition to that the patient asked about his
opinion of the cause of the pain.

Another example of complaint is:-

Patient presented with a "lump or mass":-.

The oral surgeon must be ascertain by asking some questions: -

1- How long the swelling has been present.

2- Whether it is getting larger or smaller or fluctuated in size.

3- What are the symptoms of the lump: The lump maybe painful or not. If the
lump is associated with Parasthesia or numbness of the lower lip for
example.

4- Whether there is any possible cause for the swelling e.g. trauma, injuries,
or systemic illness known to the patient.

5- What made the patient notice the lump? By feeling or because it is painful

or someone else noticed it and told him.
Past dental history (P.D.H):-

The past dental history includes:-
1-The frequency of previous visits (e.g. previous extractions or
oral surgical procedures).
2- Any difficulties or complications (e.g. excessive bleeding or fainting).
3-Determination of the availability of past dental or oral radiographs. In other

words, it is important to ask the patient about any type of dental or oral
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treatment received before, and if there is any complications or
unsatisfaction arise and his impression about the type of treatment.
Medical history and systems review (M.H):-
The patient's medical history includes review, the past and the present illness
or diseases because:-

I- These informations(M.H) may aid in the diagnosis of various conditions
occurring or has oral manifestation that are related to specific systemic
disease (e.g. aids, leukemia).

2- The presence of many diseases may lead or need modification for the
treatment plan, and affect the manner in which therapy is provided.

3-Drugs used in treatment of some systemic diseases can also have effects on
the mouth (have oral manifestation), or dictate some modification to the

dental or surgical treatment (e.g. anticoagulant drugs, chemotherapy).

The past medical history includes:-
1-Previous serious illness or diseases.
2- Childhood diseases.
3- Hospitalization.
4-  Operations.
5- Injuries to the head and neck.
6- Allergy to drugs or general allergy.
7- Listing of medication taken in the last six months.
Some examples of serious illness:-
#Heart attack or diseases (e.g. myocardial infarction, angina pectoris).
+Stroke (cerebrovascular accident C.V.A).
¢ Hypertension.
¢ Heart failure.
¢ Bleeding
disorders.Diabetes.

¢ Rheumatic fever or disease.



¢ Hospitalizations may indicate past disease and how it was treated.

¢ Aids (acquired immune-deficiency syndrome).

¢ Viral hepatitis.

¢ Neoplasm and the method of treatment (surgical, cytotoxic drugs) especially if the
growth in the head and neck region or previous radiation (radiotherapy).

¢ Allergic reaction to drugs.

Review of the systems: Is that part of medical history covering each major
system of the body. Review of systems lead to concentration on the signs and
symptoms related to that system disorders, which dictate us to more
investigations or referring of the patient for medical evaluation and preparation.
The review of systems includes:-

Cardio vascular system, respiratory system, central nervous system,
genitourinary system, musculoskeletal system, endocrine system, ears, eye, vital

signs (blood pressure, pulse, temperature, respiratory rate)



Oral surgery

Components of medical history

Any patient come to you should be asked certain concise questions that aids you
to have medical history, and these includes :

1. If he is currently receiving any medical care or under supervision of any
clinician.

2 . Whether he has been hospitalized and Why ?

3 . If you have any serious illness remembered by the patient ?

4 . If you have any surgical operation before ?

5 . If your patient takes any type of drugs before in the past or present time ?
Family History: ( F. H.)
Details of ( F.H. ) may reveal valuable information about diseases that are

occurring in families ( e.g. Tuberculosis , Hemophilia , Psychiatric or neurotic

disorders , Breast cancer ) Congenital Anomalies such as lip clefts or palate clefts
.Clinical Examination

Careful history taking should be followed by a thorough and systematic clinical

examination.
Diagnostic instruments includes:

1.Dental Mirror.
2.Dental Prone.

3.Tweezer.

The clinical examination in Oral Surgery should be systematic and should be
always includes the vital signs like Body Temperature , Pulse Rate , Blood
Pressure , respiratory rate , also should have always Comparative Observations of

both sides .



Clinical Examination includes:

1 . Extra oral Examination .

2 . Intra oral Examination :

In extra oral examination we consider the general evaluation e.g. Observation the
patient Posture , Gait, Facial Form, Nutrition Status , Speech , Body movement, Skin,
Hair, Vital Signs . In addition to that we examine the area of the head and the neck
thoroughly and this includes :

-Examination of the Tempromandibular Joint.

-Lymph Nodes.

-Salivary Glands.

-Bones of the Skull.

-Sinuses ( Maxillary Sinus )

-Ear , Eye& Perioral Tissues .

-Neck examined for enlarged Thyroid Gland , Lymph Nodes of the neck, & swelling.

Methods of Clinical Examination:

In Clinical practice , examination of patient involves FOUR ROUTINE PROCEDURES
1.INSPECTION.

2.PALPATION.

3.PERCUSSION.

4. AUSCULATION.

*INSPECTION ( VISUAL ) :- At the start of every examination you must begin by
looking at patient as a whole before looking at the region in question for signs

that may provide clue for a Diagnosis any changes in the color , or asymmetry of

the face , any growth , ulceration, Scar , Defect, Loss of tissue should be

inspected by your eye .

PALPATION:- Next use your fingertips to feel for tender spots , Lump , Fluctuant
Swelling , & Mobile teeth . Palpation gives information about texture , Dimension ,

consistency , Temperature& Functional Events



PROBING:- Is the palpation with an instrument & is one of the most important
diagnostic techniques used in Dentistry. The teeth are probed for caries with the dental
probe & periodontal probe is used to measure the periodontal sulcus depth . Lacrimal
probe used for examination of parotid &submandibular salivary gland ducts . Fistulous
tracts can be probed with GuttaPercha points to determine the origin of the Fistula .
PERCUSSION :- Is the technique of striking the tissue with fingers or an instrument
(e.g. Handle of the mirror ) . The examiner listen to the resulting sounds & observes the
response of the patient. Extra orally , percussion is often used to detect tenderness in
the frontal and maxillary sinuses by tapping the finger tips against a finger placed over
the sinuses . Intra orally, percussion is used to evaluate the teeth by tapping the teeth
with mirror handle , this technique may induce pain in the area of inflammation from
periodontal diseases or periapical abscess.

AUSCULATION- Is the act or process of listening for sounds within the body.
e.g.Auscultation to the clicking in the Tempromandibular Joint ( T.M.J.) by the

use of stethoscope . Auscultation technique is rarely used in Dentistry .

Extra oral Examination

Objectives: -

1. To evaluate any general abnormalities & in particular those of the head & neck
region .

2.To look for signs & symptoms of the patient that could influence diagnosis &
treatment. This examination includes :-

*General examination of the patient including his Posture, Gait, Facial Form ,
Nutritional, Status ,Habits ,Speech ,Skin ,Hair, nail, & all exposed parts of the
body.

*Examination of head include T.M.J., Lymph Nodes ( Submandibular,

Sub mental, etc.. ), Salivary gland Parotid & Submandibular gland etc.), Bones of
skull, Sinuses ( Maxillary Sinus ), ear , eyes,&peri oral tissues .

Examination of neck include Thyroid gland, Lymph Nodes ( Cervical node

anterior & posterior )& other midline structures & muscle ( The neck should be
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inspected for midline or lateral swelling, scar, or any inflammatory lesions
palpated for Thyroid enlargement or Cervical lymph node enlargement.

The T.M.J, palpated for any clicking or pain , & asking the patient to open and
close the mouth to see if there is any limitation of opening ( Trismus ), or
deviation of occlusion .

The eyes should be examined for Exophthalmos or proptosis , pallor of
Conjunctiva may indicate Anemia. Sclera of the eye should be also examined,
Yellow discoloration may indicate Hepatitis or Obstructive Jaundice ( Liver

Diseases ).
IntraoralExamination:-

Objectives

1.To detect soft tissue abnormalities .

2.To evaluate the status of teeth and other hard tissues .

Intraoral examination consists of evaluation of the following areas in systematic
ways : Lips, Labial & Buccal Mucosa, Muco buccal folds, floor of the mouth,
Tongue, Hard & Soft Palate, Oropharynx, Muscle of mastication( Lateral &
Medial muscles. ), Teeth, Gingiva, Orifice of the ducts of the Parotid and
Submandibular Glands .

intra oral examination should begin with the observation of the mouth for extent
or deviation. The extent of the opening usually described in terms of the of the
width of the patient's fingers e.g. 2, 3 or 4 fingers opening then we look for the
oral Hygieneweather is good, fair poor, or very poor.

We use the mouth mirror to reflect or retract the cheek & the lips with good light,
to evaluate the condition of the vestibules, floor of the mouth, ventral surface of
the tongue avoid any overlooking of these hidden areas, also the opening of the
salivary glands ducts examined for enlargement, redness, & discharge.

The ventral, lateral, dorsal, aspects of the tongue should be examined for the

presence or absence of papillae, fishuring, ulceration, growth, indurations,



limitation in extraction, & lateral movement.

Hard & soft tissue examined for swelling, ulcers, sinuses, & perforation .
Mucosal changes may be observed in association with Leukoplakia, Tobacco
irritation, Pigmentation .

The gingiva examined for the slipping, the color & the size of interdentally
papillae, any cause of food impaction, the presence of calculus, sinuses or

retained roots, pocket etc...
Teeth Examination:

The presence, absence, appearance, mobility, retained roots, retained deciduous
teeth, Malposed teeth, mobility of teeth classified as nil, marked or gross Attrition
( Exposed dentin ), Exposed roots, Carious Lesions, Vitality test ( hot & cold
application , Pulp tester, etc... ). The teeth might be percussed or probed with our
instrument to see any tenderness or sensitivity of the teeth. Any edentulous area
should be dried with a piece of cotton and examined for the presence of retained
roots or discharging sinuses . Occlusion should be examined in closed and rest
position the presence of open bite, type of occlusion ( Neutro occlusion class I, or

disto occlusion class II , or mesio occlusion class I1I )
Investigations

Sometime the clinician determines that additional tests are needed to clarify some
aspects of the diagnosis such tests include radiographic examination, Biopsy(
Histological Study), Cytology, Aspiration, Clinical Laboratory studies .
*Radiographic examination:

Is one of the special methods of examination which mostly used in the Oral
Surgery. It provide information about hard & soft tissues that are hidden for eye
which aid in diagnosis & to evaluate the progress of the disease . For example
Peri apical, occlusal, & extra oral views like lateral oblique of the Mandible

radiograph. CT Scan, MRI



*VITALITYTEST:-

1 .Hot application ( e.g. Hot instrument)

2.Cold application ( e.g. Ethyl Chloride Application )

3.Electrical pulp Tester. Used to check the vitality or response of teeth.
BIOPSY:-

Small pieces of tissue taken from the lesion submitted to microscopical examination
(Histopathology examination). Biopsy could be incisional or Excisional, Exfoliate
Cytology. It is used to confirm the diagnosis of the lesion .

*ASPIRATION :-

Is the withdrawal of fluid from the lesion may aid in diagnosis . For example aspiration
of pus indicates an inflammatory process like abscess or in infected cyst. Aspiration of
yellow fluid may indicate cystic lesion , aspiration of blood may indicate Vascular
lesion like Hemangioma , etc.... Aspiration is one of the methods used to aspirate fluid
from swelling for evaluation the nature of that swelling which may assist in Diagnosis .
*LABORATORY TEST:- LIKE

1.bacteriological examination.

2.Hematological examination

3.Urine analysis ( GUE )

4.Blood Chemistry &Serological examination .

5.Culture 8 sensitivity test.

All these tests or any one of these tests might be ordered to aid as in confirmingour
Diagnosis.

So collection of all information taken from the history & clinical examination
&accessory information ( Special tests ) must be evaluated, analyzed to reach thefinal
Diagnosis.

*PATIENT RECORD (MEDICAL) RECORD :-

It consist of :-

1.case sheet.

2.All radiographs.

3.all investigation papers.

4 Reffering papers.



Objectives & Benefits :-

1.It assist in Diagnosis of the diseases.
2.For follow up & future checking.
3.For statistical analysis.

4.For studies & educations.

5.For Medico legal purposes.
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EXTRACTION OF TEETH (EXODONT1A):~

Extraction of teeth is the most important part of minor oral
surgery and the most common procedures to general dental
practitioner(dentist).

Exodontia is a painless removal of teeth from their bony
alveolar socket with relatively minimal amount of trauma to the
investing or surrounding tissues, so that the wound may heal
without postoperative problem:s.

Basically, we have two methods of extractions~

1- Intra-alveolar extraction (forceps extraction).
2- Trans-alveolar extraction (surgical extraction).

In forceps extraction which is enough for extraction in most of
cases consist of removi