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Preface  

This project aims to clarify the latest technologies for treating periodontal diseases, it's 
clearly known that the real causes are bacteria, plaque and calculus 

The real problem with the conventional ways for treating periodontal diseases is that 
the clinician cannot see the entire operation field (insufficient visibility), so it's so difficult 
to clean the entire root surface from plaque and calculus, on the other hand; the conven-
tional surgical techniques have a much more disadvantages. 

The latest technology based on using endoscopic camera for periodontal debridement 
and MIS (Minimally Invasive Surgical technique) which make treatment much easier, 
faster and more efficient. 

Periodontology is the study of the tooth-supporting tissues, the “periodontium.” The 
periodontium is made up of those tissues that surround each tooth and which anchor 
each tooth into the alveolar process (Latin: para = adjacent to; Greek: odus = tooth). 
Minimally invasive treatment is a major advancement in dental therapy and is rapidly be-
coming part of the average dentist’s daily practice. These innovations range from cavity 
preparation through surgical modalities. The extent of this radical advancement can be 
illustrated by changes in periodontal therapy. It was traditionally necessary to elevate 
large mucogingival flaps for access to underlying structures. These procedures often re-
sulted in esthetic deformities, food impaction, and increased thermal sensitivity. The in-
novations described in this text detail approaches that stand in marked contrast to trad-
tional methods. Minimally invasive methods for periodontal treatment routinely yield long 
term reductions of probing depths and increased clinical attachment levels that exceed 
those reported for traditional approaches. In addition, minimal thermal hypersensitivity 
and no gingival recession have been reported. One of the greatest advantages to the 
clinician is the increased patient acceptance and satisfaction with minimal encroachment 
versus traditional approaches       .   
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Chapter 1 Overviews 

 

Minimally Invasive Therapy 

The definition of a minimally invasive procedure has been debated in medicine since 
the term was first coined in an editorial in the British Journal of Surgery in 1990 Initial 
descriptions of small incision surgeries were usually based on the method or instrument 
that was used to visualize the surgical site. Examples of this would be a microsurgical 
procedure where the surgical site was visualized using a surgical microscope or a lapa-
roscopic procedure where the abdominal procedure was visualized using a laparoscopic 
endoscope. Because the technology being used for small incision surgery continued to 
evolve rapidly and often the instrumentation for visualization of a particular procedure 
changed over time, the term “minimally invasive surgery” was suggested. This is a more 
global term that need not be changed as the technology evolves. Over time, a definition 
was accepted which states that minimally invasive surgery is a surgical technique that 
uses smaller incisions to perform a surgical procedure that previously required larger in-
cisions and achieves equal or superior results compared with the traditional surgical ap-
proach This definition separates the description of the surgical procedure from the tech-
nology used for visualizing the surgery. This broad-based definition is currently accepted 
in most medical fields. 

A significant portion of this text will explore periodontal therapeutic approaches that are 
markedly different from traditional techniques. Some of these techniques clearly fit the 
medical definition of minimally invasive surgery. These include the surgical approaches 
where very small incisions using a videoscope are used to treat periodontal bone loss or 
to treat soft tissue deficiencies. Some of the techniques described do not fit the usually 
accepted definition of minimally invasive surgery. An example is closed gingival scaling 
and root planing using a dental endoscope. However, we feel that this procedure clearly 
belongs in the broader area of minimally invasive therapy. 

The scientific documentation on minimally invasive techniques is approaching a critical 
mass. The number of papers that document very favorable results from minimally invasive 
surgical and nonsurgical periodontal procedures is increasing and have been generated 
from multiple sources. This is a critical factor for minimally invasive therapies to become 
a mainstream and, eventually, the dominant therapeutic approach. At the same time, the 
devices for performing MIS are becoming more widely available. This combination of pos-
itive scientific evidence and advances in technology will allow rapid advancement in the 
field. 
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Anatomy of the Periodontium 

The oral mucosa consists of the following three zones: 

1. The gingiva and the covering of the hard palate, termed the masticatory mucosa. 
2. The dorsum of the tongue, covered by specialized mucosa. 
3. The oral mucous membrane lining the remainder of the oral cavity. 

The gingiva is the part of the oral mucosa that covers the alveolar processes of the 
jaws and surrounds the necks of the teeth. 

CLINICAL FEATURES 

In an adult, normal gingiva covers the alveolar bone and tooth root to a level just cor-
onal to the cementoenamel junction. The gingiva is divided anatomically into marginal, 
attached, and interdental areas. Although each type of gingiva exhibits considerable var-
iation in differentiation, histology, and thickness according to its functional demands, all 
types are specifically structured to function appropriately against mechanical and micro-
bial damage. That is, the specific structure of different gingiva reflects its effectiveness as 
a barrier to the penetration by microbes and noxious agents into the deeper tissue. 

Marginal Gingiva 

The marginal, or unattached, gingiva is the terminal edge or border of the gingiva sur-
rounding the teeth in collar like fashion. In about 50% of cases, it is demarcated from the 
adjacent attached gingiva by a shallow linear depression, the free gingival groove. Usually 
about 1 mm wide, the marginal gingiva forms the soft tissue wall of the gingival sulcus. It 
may be separated from the tooth surface with a periodontal probe. 

Gingival Sulcus 

The gingival sulcus is the shallow crevice or space around the tooth bounded by the 
surface of the tooth on one side and the epithelium lining the free margin of the gingiva 
on the other side. It is V-shaped and barely permits the entrance of a periodontal probe. 
The clinical determination of the depth of the gingival sulcus is an important diagnostic 
parameter. Under absolutely normal or ideal conditions, the depth of the gingival sulcus 
is 0 mm or close to0 mm.50 These strict conditions of normalcy can be produced experi-
mentally only in germ-free animals or after intense, prolonged plaque control. In clinically 
healthy human gingiva, a sulcus of some depth can be found. The depth of this sulcus, 
as determined in histologic sections, has been reported as 1.8 mm, with variations from 
0 to6 mm90; other studies have reported 1.5 mm136 and 0.69 mm. The clinical evaluation 
used to determine the depth of the sulcus involves the introduction of a metallic 
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instrument, the periodontal probe, and the estimation of the distance it penetrates. The 
histologic depth of a sulcus does not need to be exactly equal to the depth of penetration 
of the probe. The so-called probing depth of a clinically normal gingival sulcus in humans 
is 2 to 3 mm. 

Attached Gingiva 

The attached gingiva is continuous with the marginal gingiva. It is firm, resilient, and 
tightly bound to the underlying periosteum of alveolar bone. The facial aspect of the at-
tached gingiva extends to the relatively loose and movable alveolar mucosa and is de-
marcated by the mucogingival junction. The width of the attached gingiva is another im-
portant clinical parameter. It is the distance between the mucogingival junction and the 
projection on the external surface of the bottom of the gingival sulcus or the periodontal 
pocket. It should not be confused with the width of the keratinized gingiva because the 
latter also includes the marginal gingiva. The width of the attached gingiva on the facial 
aspect differs indifferent areas of the mouth. It is generally greatest in the incisor region 
(3.5 to 4.5 mm in maxilla, 3.3 to 3.9 mm in mandible), and narrower in the posterior seg-
ments (1.9 mm in maxillary and1.8 mm in mandibular first premolars).Because the mu-
cogingival junction remains stationary throughout adult life, changes in the width of the 
attached gingiva are caused by modifications in the position of its coronal portion. The 
width of the attached gingiva increases with age4 and in supra-erupted teeth. On the 
lingual aspect of the mandible, the attached gingiva terminates at the junction of the lin-
gual alveolar mucosa, which is continuous with the mucous membrane lining the floor of 
the mouth. The palatal surface of the attached gingiva in the maxilla blends imperceptibly 
with the equally firm and resilient palatal mucosa. 

Interdental Gingiva 

The interdental gingiva occupies the gingival embrasure, which is the interproximal 
space beneath the area of tooth contact. The interdental gingiva can be pyramidal or can 
have a “col” shape. In the former the tip of one papilla is located immediately beneath the 
contact point; the latter presents a valley like depression that connects a facial and lingual 
papilla and conforms to the shape of the interproximal contact. The shape of the gingiva 
in a given interdental space depends on the contact point between the two adjoining teeth 
and the presence or absence of some degree of recession depicts the variations in normal 
interdental gingiva. The facial and lingual surfaces are tapered toward the interproximal 
contact area, whereas the mesial and distal surfaces are slightly concave. The lateral 
borders and tips of the interdental papillae are formed by the marginal gingiva of the ad-
joining teeth. The intervening portion consists of attached gingiva. If a diastema is pre-
sent, the gingiva is firmly bound over the interdental bone and forms a smooth, rounded 
surface without interdental papillae 
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Periodontal Diseases  

There are numerous diseases that affect the periodontium. By far the most important 
of these are plaque-associated gingivitis (gingival inflammation without attachment loss) 
and periodontitis  (inflammation-associated loss of periodontal supporting tissues).  Gin-
givitis is limited to the marginal, supracentral soft tissues. It is manifested clinically by 
bleeding upon probing of the gingival sulcus, and in more severe cases by erythema and 
swelling, especially of the interdental papillae. 

Periodontitis can develop from a pre-existing gingivitis in patient with compromised 
immune status, the presence of risk factors and pro-inflammatory mediators, as well as 
the presence of a predominately periodontopathic microbial flora. The inflammation of the 
gingiva may then extend into the deeper structures of the tooth-supporting apparatus. 
The consequences include destruction of collagen and loss of alveolar bone (attachment 
loss). The junctional epithelium degenerates into a “pocket” epithelium, which proliferates 
apically and laterally. A true periodontal pocket form. Such a pocket is a predilection site 
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and a reservoir for opportunistic, pathogenic bacteria; these bacteria sustain periodontitis 
and enhance the progression of the disease processes. 

Gingival recession is not actually a “disease,” but rather an anatomic alteration that is 
elicited by morphology, improper oral hygiene (aggressive scrubbing), and possibly func-
tional overloading. 

Teeth are not lost due to classical gingival recession, but patients may experience cer-
vical hypersensitivity and esthetic complications. If gingival recession extends to the mo-
bile oral mucosa, adequate oral hygiene is often no longer possible. Secondary inflam-
mation is the consequence. In addition to classical gingival recession, apical migration of 
the gingiva is often observed in patients with longstanding, untreated periodontitis, and it 
may be a consequence of periodontitis therapy in elderly patients. These three periodon-
tal disorders – gingivitis, periodontitis, gingival recession – are observed world-wide; they 
affect almost the entire population of the earth to greater or lesser degree. In addition to 
these common forms of oral pathology, there are many less frequently encountered dis-
eases and defects of the periodontal tissues. 

 

Figure 3 a-healthy b-recession c- gingivitis d periodontitis  

 

Classification of periodontal disease 

Gingival Diseases 

Dental Plaque–Induced Gingival Diseases: These diseases may occur on a periodon-
tium with no attachment loss or on a periodontium with attachment loss that is stable and 
not progressing. 

I. Gingivitis associated with dental plaque only 
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A. Without local contributing factors 

B. With local contributing factors  

II. Gingival diseases modified by systemic factors 

A. Associated with endocrine system 

1. Puberty-associated gingivitis 

2. Menstrual cycle–associated gingivitis 

3. Pregnancy associated: 

a. Gingivitis 

b. Pyogenic granuloma 

4. Diabetes mellitus–associated gingivitis 

B. Associated with blood dyscrasias 

1. Leukemia-associated gingivitis 

2. Other 

III. Gingival diseases modified by medications 

A. Drug-influenced gingival diseases 

1. Drug-influenced gingival enlargements 

2. Drug-influenced gingivitis 

a. Oral contraceptive–associated gingivitis 

b. Other 

IV. Gingival diseases modified by malnutrition 

A. Ascorbic acid deficiency gingivitis 

B. Other 

Non–Plaque-Induced Gingival Lesions 
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I. Gingival diseases of specific bacterial origin 

A. Neisseria gonorrhoeae 

B. Treponema pallidum 

C. Streptococcus species 

D. Other 

II. Gingival diseases of viral origin 

A. Herpesvirus infections 

1. Primary herpetic gingivostomatitis 

2. Recurrent oral herpes 

3. Varicella zoster 

B. Other 

III. Gingival diseases of fungal origin 

Candida species infections: generalized gingival candidiasis 

B. Linear gingival erythema 

C. Histoplasmosis 

D. Other 

IV. Gingival lesions of genetic origin 

A. Hereditary gingival fibromatosis 

B. Other 

V. Gingival manifestations of systemic conditions 

A. Mucocutaneous lesions 

1. Lichen planus 

2. Pemphigoid 
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3. Pemphigus vulgaris 

4. Erythema multiforme 

5. Lupus erythematosus 

6. Drug induced 

7. Other 

B. Allergic reactions 

Dental restorative materialsa. Mercuryb. Nickelc. Acrylicd. Other 

2. Reactions attributable to: 

a. Toothpastes or dentifrices 

b. Mouth rinses or mouthwashes 

c. Chewing gum additives 

d. Foods and additives 

3. Other 

VI. Traumatic lesions (factitious, iatrogenic, or accidental) 

A. Chemical injury 

B. Physical injury 

C. Thermal injury 

VII. Foreign body reactions 

VIII. Not otherwise specified 

Periodontitis 

Adult periodontitis: Age of onset >35 years, Slow rate of disease progression, No de-
fects in host defenses 



 

University of Misan  College of Dentistry                            Minimally invasive periodontal therapy   

 

[15] 

 

Early-onset periodontitis: (may be prepubertal, juvenile, or rapidly progressive), Age of 
onset <35 years, Rapid rate of disease progression, Defects in host defenses, Associated 
with specific microflora 

Periodontitis associated with systemic disease: Systemic diseases that predispose to 
rapid rates of periodontitis 

*Diseases: diabetes, Down syndrome, HIV infection, Papillon-Lefèvre syndrome. 

Necrotizing ulcerative periodontitis: Similar to acute necrotizing ulcerative gingivitis but 
with associated clinical attachment loss 

Refractory periodontitis: Recurrent periodontitis that does not respond to treatment. 
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Chapter 2 Visualization for Minimally Invasive Peri-   
odontal Therapy 

An overview  

The increasing popularity of minimally invasive procedures has been driven in part by 
advancements in technology that have allowed procedures to be performed through 
smaller access openings and by the reduced morbidity and improved efficacy seen as a 
result of these technologies. The most critical advancements in technology are in the area 
of visualization. The key to performing minimally invasive procedures is the ability to ad-
equately see the site and, therefore, the ability to successfully complete the indicated 
surgical manipulations. With enhanced visualization, outcomes are improved. 

Traditional closed subgingival scaling and root planing is the most frequently used ap-
proach for treating inflammatory periodontal diseases. This approach allows no direct 
visualization of the treatment site. Treatment end points are based on the tactile sense of 
the operator using various instruments. The operator is forced to determine by palpation 
alone if the root surface has been debrided of calculus and if root roughness has been 
removed. Because of a lack of a tactical “feel,” it is impossible for the operator to deter-
mine by palpation if any existing biofilm has been completely removed. The process of 
determining a clinically ideal end point is complicated by factors such as burnished cal-
culus and various root anomalies that give a less-than-smooth feel to the root. While 
closed root planing has been shown to routinely improve periodontal health, it has also 
been shown that the end result is often a root surface with some residual calculus. It was 
found that root surfaces treated with these traditional methods when subsequently viewed 
either with the endoscope or the videoscope routinely reveal areas of retained calculus 
and biofilm. Thus, the lack of visualization in traditional closed approaches frequently re-
sults in subsequent periodontal breakdown and frequently leads to further treatment often 
including surgery. 

Traditional periodontal surgery was developed to allow for access and visualization of 
the surgical site. One of the most commonly performed traditional periodontal surgical 
procedures is open-flap debridement. This approach allows for visualization of the root 
surface and periodontal defect. The incisions traditionally used to provide visualization 
often extend over many teeth and often include areas that have little or no periodontal 
damage. Elevation of these large flaps frequently leads to post-surgical root exposure, 
areas of food impaction, and thermal sensitivity as well as esthetic deformities. 

Minimally invasive periodontal therapy is designed to access and visualize only the 
areas that require periodontal treatment using the smallest incision possible. This has 
been made possible by technologic advances for visualization without the necessity of 
large incisions and flap elevation. This chapter explores the options currently available 
for visualization. The advantages and disadvantages of each will be discussed. 
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Visualization for closed root planing procedures 

The very nature of closed root planing demands that visualization of the treatment site 
uses a visualization technology that can be placed into an intact pocket without a surgical 
incision. To date, there is a single device, the periodontal endoscope which was devel-
oped in the 1990s, that will allow for this approach. This endoscope consists of glass 
fibers contained within a plastic disposable sheath with a small stainless-steel tube, and 
a sealed sapphire lens. The stainless-steel tube is retained in a handheld dental instru-
ment that allows the fibers and lens to be directed into the periodontal pocket without flap 
elevation. Some of the glass fibers direct light into the subgingival environment. Other 
glass fibers capture an image of this space. The image is returned to an external camera 
that displays it on a monitor. The operator can directly view the treatment area by looking 
at the monitor that allows them to determine the need for and efficacy of efforts to remove 
root-bound deposits.  

the currently available glass fiber endoscope is less than 1 mm in diameter. It contains 
several thousand individual optical glass fibers. It is considered flexible because some 
amount of bending and flexing is possible. However, care must be taken to avoid signifi-
cant bending of the fibers to reduce the probability of fracture. Typically, even with care, 
some of the individual glass fibers will break with use. As fractures occur, there will be 
some degradation of the amount of light that reaches the surgical site, and the image 
returned to the external camera will be degraded. The image will continue to degrade with 
use until the endoscope fibers have to be replaced. This degradation and the need for 
replacement can be a significant factor in the expense of using a periodontal endoscope. 

A sheath to cover the glass fibers is necessary because the fibers cannot be sterilized. 
The sheath comes sterilized and the endoscope is fully contained within the sterile 
sheath. The sheath also acts as a conduit for liquid that flows into the sulcus to keep the 
treatment site clear of blood and debris. Without a constant flow of liquid, the optics of the 
endoscope would rapidly become fouled and impossible to use. The surgical sheath is a 
one-time use item that adds a moderate amount of expense to its use. 
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The currently available glass fiber endoscope is the only device that allows visualiza-
tion of the root surface without the necessity of surgical access. As such, this instrument 
is unique, and there is no other available alternative for visualization during closed root 
planing. There are concerns about the endoscope that have limited its acceptance for 
routine periodontal treatments. Among these is the lack of clarity of the image delivered 
to the monitor. Most of the lack of clarity is because of the limited number of glass fibers 
available to transmit the picture. More fibers would increase the diameter of the device 
and limit its use without flap elevation. Another contributor to the lack of clarity is the 
amount of debris suspended in the irrigating liquid. The image can be enhanced by mov-
ing the instrument over the root surface and causing the debris in the sulcus to be flushed 
by the flow of irrigant. In addition, the learning curve for this instrument can be quite steep. 

Potential improvements for nonsurgical visualization are numerous. The first goal 
would be to improve the picture quality. This might be accomplished by an increase in the 
number of optical fibers. This would allow a greater number of fibers to bring light to the 
sulcus as well as provide more fibers to transmit the picture to the monitor. Another pos-
sible improvement would be to have a better method to keep the treatment area clear of 
blood and debris. The liquid that constantly flows through the sulcus tends to rapidly be-
come cloudy. This further limit visualization of the treatment area. Any improvement in 
visualization should include making the endoscope more reliable and less fragile. 
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(Figure-3)  a-The glass fiber endoscope for use in nonsurgical minimally invasive periodontal 

therapy is shown. b-The single-use sterile disposable sheath for the glass fiber endoscope is 

shown. 
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Current technology makes it difficult to further improve the glass fiber endoscope. An 
increase in the number of fibers for optical transmission carries with it the necessity of 
making the endoscope larger, which in turn would make the placement of the endoscope 
in the sulcus more difficult, painful, and traumatic. At some point, it may be possible to 
use smaller fibers that would overcome some of these technical difficulties. It is more 
likely that improvements in videoscope technology will overcome the present problems. 
This is true because a videoscope utilizes a tiny camera that is placed directly in the 
treatment area and does not depend on glass fibers to transmit an image. Unfortunately, 
the smallest currently available camera is still too large for application to nonsurgical root 
planing. A videoscope is currently being used for minimally invasive periodontal surgery 
and will be described later in this chapter. 

Visualization for minimally invasive periodontal surgery 

Small incision periodontal surgery has traditionally used either a surgical microscope 
or surgical telescopes (often referred to as loupes). Both of these instruments offer mag-
nification, and usually have some type of light source integrated into the device. However, 
both of these devices have significant limitations in their application to periodontal mini-
mally invasive surgery. 

Surgical telescopes (loupes) 

In the early reports of minimally invasive surgery, surgical telescopes were used for 
magnification. Surgical telescopes are magnifiers that usually clip on or are affixed to 
eyeglasses. Surgical telescopes work by magnifying a portion of the surgical field. Look-
ing over the top of the telescope allows the surgeon to view a larger surgical field with no 
magnification. Magnification with surgical telescopes is usually from 2× to 7.5×. The most 
commonly used telescopes are in the range of 3× to 5×. Surgical telescopes also come 
in a range of focal distances that allow the surgeon to sit in a comfortable upright position 
while maintaining focus on the surgical site. The focal length of the telescopes is selected 
to fit the surgeon’s personal preferences. Often, a high intensity light will be integrated 
into surgical telescopes. The light can be halogen or LED and can usually be focused to 
a very narrow diameter. The ability to place a bright focused light on the field that is mag-
nified is a major advantage when small incisions surgeries are performed. 

One of the advantages of surgical telescopes over surgical microscopes is that the 
surgeon is in complete control of where the magnification and illumination is centered. 
This means that the surgeon can look quickly at several areas within the surgical field 
without having to move any external piece of equipment such as a surgical microscope. 
In addition, if the patient moves, redirecting of the magnification is the natural movement 
of the surgeon’s head. The use of surgical telescopes has become standard in many 
areas of dentistry. Often, a surgeon who is performing minimally invasive periodontal pro-
cedures is already familiar and comfortable with the use of telescopes that makes the use 
of this form of magnification a logical first step in transitioning from traditional periodontal 
surgery to minimally invasive procedures. 
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Surgical telescopes have several disadvantages over other methods available for mag-
nification. The most obvious is that much greater magnification is available with other 
devices. These alternate devices generally have magnification potential in the 10× to 60× 
range. Surgical telescopes that magnify beyond the 7.5× range can be heavy and difficult 
to use. Another disadvantage of surgical telescopes is the fact that the surgeon is limited 
to direct vision. This means that there will be blind spots where a mirror is necessary to 
see the surgical area of interest. An example is the distal of a second molar or an inter-
proximal site. This is a disadvantage that surgical telescope shares with the surgical mi-
croscope. The endoscope and videoscope offer significant advantages in these areas. 

Figure 4A surgical telescope or loupe with an integral light is shown 

In summary, surgical telescopes are an excellent, but limited tool, for minimally inva-
sive surgery. They are particularly useful for a surgeon just starting to make the transition 
from traditional periodontal surgery to a minimally invasive approach. 

 

Surgical microscope 

The surgical microscope has been in use for over 50 years. It was developed and first 
used for surgery of the inner ear. Since that time, the surgical microscope has been ap-
plied to many types of surgeries.  

        (Figure-4) A surgical telescope or loupe with an integral light is shown 
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Figure 5 The surgical microscope used with MIST and M-MIST procedure 

This device offers the advantages of high magnification, a bright light source, and an 
open field for surgery. The open field is based on the relatively long focal distance be-
tween the microscope objective stage and the surgical site. This allows the placement of 
instruments into the magnified field of the microscope. 

The surgical microscope is a relatively large instrument that either requires a bulky and 
heavy stand if the microscope is designed to be moved between treatment rooms or re-
quires a reinforced ceiling or wall mount if it is to be permanently installed in an operatory. 
The need for a large and stable mounting adds considerably to the cost of this relatively 
expensive instrument. 

In periodontal surgery, the surgical microscope has found frequent application for the 
placement of soft tissue grafts and in periodontal plastic surgeries the anterior segment 
of the mouth and the facial aspect of the anterior teeth and gingiva are the areas where 
the surgical microscope is most easily used. This segment of the mouth allows for an 
unimpeded straight-line view of the surgical field. The surgical microscope has allowed 

(Figure-5) The surgical microscope used with MIST and M-MIST procedure 
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for many improvements in the handling of facial tissues and the suturing of tissues during 
esthetic procedures. 

The surgical microscope has also been used during the development of the minimally 
invasive surgical technique procedures (MIST and M-MIST) In most reported cases, the 
MIST procedures have used a facial flap access, which may have been influenced by 
using the surgical microscope. Using surgical microscope in the posterior and in lingual 
areas requires a great deal of skill and the use of mirrors to compensate for the straight-
line viewing field of the surgical microscope. Another concern with the surgical micro-
scope is the necessity to refocus the microscope if the patient moves. In general, it is not 
possible to move the microscope to compensate for small movements of the patient such 
as swallowing or normal microhead movements. It is usually simpler to return the patient 
to their previous position. This can often be carried out with minimal disruption of the 
procedure; but if the patient is uncooperative, nervous, sedated, or has difficulty holding 
a fixed position, this can add considerably to the length of time necessary to perform a 
procedure. 

In summary, the surgical microscope provides good magnification and light, but it re-
quires a great deal of operator skill and patient cooperation for successful use. Many 
operators have had difficulty in adapting to the use of the surgical microscope for perio-
dontal procedures. However, those who have persevered in the use of the surgical mi-
croscope have been able to use it for many very technically demanding procedures and 
for surgical procedures using very small minimal-access incisions. 

Surgical videoscope 

A traditional medical endoscope consists of a stainless-steel tube containing lenses 
that carry the image from the tip of the endoscope to a camera that is outside of the 
surgical field. The external camera then transfers the image to a monitor. The flexible 
glass endoscope designed for nonsurgical periodontal treatment that was described ear-
lier also transfers an image to an external camera that places the image on a monitor. 
The videoscope has a different method of transferring the image to the monitor. With a 
videoscope a very small camera is placed at the end of the scope and the camera is 
placed within the surgical field. The image is then transferred to the monitor by an elec-
trical signal through a wire. This eliminates any degradations of the image that might 
occur during transmission of the image from the surgical site through optical fibers to an 
external camera. In general, the image viewed on the videoscope monitor is in true color 
and is of much higher quality than that obtained with a glass fiber endoscope. 

A videoscope designed for the nonsurgical exploration of the kidney has recently been 
modified for use in videoscope-assisted minimally invasive periodontal surgery (V-MIS) 
The modifications consist of the adaptation of the camera end of the insertion tube of the 
videoscope to a handle that allows the surgeon to place the camera into the minimally 
invasive periodontal surgical access opening. Incorporated into the handle is a small car-
bon fiber retractor that is designed to retract the very small flaps associated with V-MIS  
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This carbon fiber retractor can be rotated in a manner that will allow the surgeon to retract 
V-MIS flaps on the buccal or lingual aspect of the periodontal defect. 

As with all endoscopic or videoscopic instruments, a major concern is keeping blood 
and surgical debris from obscuring the optics of the instrument. Without an effective 
method to keep the optics clear, it is impossible to use an endoscope or videoscope. It is 
not practical to continuously flow water over the lens of the videoscope, nor is it possible 
to keep an open surgical field filled with liquid as is used for nonsurgical minimally invasive 
treatment of periodontal disease with the glass fiber endoscope. A technology that uses 
a constant flow of surgical gases or air over the lens has been developed to overcome 
this problem during periodontal use of the videoscope This technology is described as 
gas shielding of the optics. Its application to a videoscope used for periodontal MIS pro-
cedures allows the videoscope to be used continuously without the need to clean or clear 
the optics. The modified videoscope with gas shielding has been used in a university-
based study of minimally invasive periodontal surgery. Preliminary results have shown 
good visualization with improved attachment levels and pocket depths that are similar or 
improved over other published results for small incision surgeries the use of the vide-
oscope appears to allow for a reduction in post-surgical recession. 
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Figure 6A schema to avoid fouling or fogging of the videoscope optics 

 

 

Figure 7 a-The videoscope for use in videoscope-assisted minimally invasive surgery (V-MIS) is shown in use b-
The handpiece for holding the videoscope used in V-MIS. The rotating carbon fiber retractor is shown surrounding the 
camera of the videoscope. 

 

 

 

a 

b 

(Figure-6) A schematic of the gas shielding device is shown. The vid-

eoscope is held within a “shield” of turbulent surgical gases to avoid 

fouling or fogging of the videoscope optics 

(Figure7) a-The videoscope for use in videoscope-assisted minimally invasive surgery (V-MIS) is shown in 

use b-The handpiece for holding the videoscope used in V-MIS. The rotating carbon fiber retractor is shown 

surrounding the camera of the videoscope. 
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Summary 

The improvements in the techniques for performing all minimally invasive surgeries 
have been driven by improvements in the technology for visualization of the surgical site. 
As visualization has improved over time, it has been possible to make smaller incisions 
for surgical procedures and to perform more complete root debridement in nonsurgical 
periodontal procedures. It is probable that there will be a continuation of improvements in 
visualization technology, which will drive changes and improvements in future surgical 
techniques. 
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Chapter 3 Ultrasonic Endoscopic Periodontal Deb-
ridement 

 

The purpose of this chapter is to identify the benefits of minimally invasive periodontal 
therapy utilizing endoscopic technology that provides real-time video magnification, ena-
bling clinicians to diagnose and treat periodontal disease subgingivally and nonsurgically 
under direct visualization. 

 

Introduction 

The use of the endoscope has become accepted in most medical surgical disciplines. 
Today, minimally invasive procedures routinely result in rapid wound healing, fewer com-
plications, and shorter recovery times. The periodontal endoscope consists of a 1 mm 
diameter, 1 m long, flexible endoscope/camera attached to a dental instrument referred 
to as an endoscopic “explorer,” which carries a lens attached to a fiber-optic cable that 
can be placed subgingivally and provides the clinician with visualization of the subgingival 
environment. 

The images are immediately displayed on a chairside monitor (real-time video) and 
magnified 24–48 times, disclosing minute details, such as caries, root fractures, perfora-
tions, resorption, biofilm, and calculus, that previously may have been undetectable. The 
authors call this illumination and magnification of the subgingival environment a “microvis-
ual” approach. 

 

Dental endoscopy has been shown to reveal deposits so small that they cannot be 
seen during traditional periodontal surgery, even with a surgical microscope or dental 
magnifying loupes. Dental microscopes have magnifications from 2 × to 20 ×. At the high-
est magnifications, the slightest movement can affect the image. This is because of the 
long distance between the objective lens of the microscope and the actual image in the 
mouth. In addition, visualization on the internal aspects of the dentition as well as on the 
distal of posterior teeth is limited. The periodontal endoscope is intimately close to the 
root surface; therefore, the image easily stays within the focal depth of field. With fiber-
optic illumination and high magnification the dental endoscope allows for visualization of 
root surfaces, the inner aspects of most furcations, and into bony defects that cannot be 
seen with any other device except surgically with the dental video scope Endoscopic per-
iodontal debridement is the only nonsurgical minimally invasive, real-time video technol-
ogy available for the treatment of periodontal disease. 
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Indications for the use of the endoscopic technique 

Candidates for endoscopy include patients being treated for the following: 

• initial periodontal therapy; 

• sites that have not responded to traditional nonsurgical debridement; 

• maintenance patients with chronically inflamed, or increasing probing depths; 

• residual probing depths in maintenance patients who refuse surgical therapy 
and/or where surgery is contraindicated for medical, or esthetic reasons; 

• suspected subgingival pathology such as caries, root fractures, perforations, or 
resorption. 

There are several endoscopic systems available for dental use. The ones described 
here—the DV2 Perioscopy System and the Perioscopy System— are used for providing 
nonsurgical periodontal therapy and minimally invasive diagnosis. These systems have 
six main features: 

 

1 2 3 4 5 6 

Camera 
light source 

Monitor Endo-
scope fiber 

Sheath Explorer Water de-
livery device 

Table 1 Components of dental endoscope  

Exploring the subgingival environment 

When the dental endoscope is used subgingivally in a periodontal pocket, a loose film 
adhering to the tooth is frequently observed. This material is easily disturbed by the shield 
on the endoscopic explorer. During scaling of the subgingival root surface, this film loses 
adherence and is washed away by irrigation water flowing from the endoscope probe. It 
is assumed to be biofilm. 

Typically, the gingival wall of the healthy sulcus is light pink in color, indicating health. 
In disease, islands of dark red color blotch the pocket wall. These areas vary from a slight 
color change to deep red with an erythematous appearance and may be discrete or dif-
fuse. In addition, these red areas have been shown to be primarily associated with calcu-
lus covered with biofilm, not biofilm alone, which emphasizes the role of calculus in the 
pathophysiology of this chronic inflammatory periodontal disease This also argues 
strongly for removal of all calculus deposits seen subgingivally to reduce or eliminate 
inflammation. 

Because of bright fiber-optic illumination, calculus found on the dental root structure 
commonly shows up as gold, yellow, or white. Calculus deposits may range from small 
isolated flecks, or islands, to thick, continuous layers. Prior to periodontal endoscopy, 
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visualization and more thorough debridement of the subgingival environment were only 
accomplished through surgical intervention via open-flap debridement. Even after tradi-
tional surgery, deposits of subgingival calculus have been shown to remain. The ability to 
clearly visualize and remove calculus with nonsurgical therapy is a major advantage of 
periodontal endoscopy. 

Factors affecting instrumentation in non-surgical debridement include: 

Deposit/calculus Instrument 
access 

Root morphol-
ogy considera-
tions 

Anatomical con-
siderations/other 

Amount Narrow deep 
pockets 

Bi and tri-fur-
cated teeth 

Small mouth 

Tenacity Curved roots Concavities Muscular tongues 

Location Close root 
proximity 

Line angles Tight cheeks and 
lips 

 Over con-
toured restora-
tions 

Depressions Gaggers 

 Distal aspects 
of second or 
third molars 

Developmen-
tal grooves 

Patient coopera-
tion 

   Operator experi-
ence 

Table 2 Factors affecting instrumentation 

 

The primary goal of periodontal therapy is the reduction or elimination of inflammation. 
Traditionally, this is accomplished through removal of subgingival tooth-borne accretions 
using non-surgical and/or surgical treatment modalities Because periodontal pathogens 
reside in deep subgingival sites and also colonize supragingival plaque on the tongue 
dorsum and other oral sites, the control of destructive periodontal diseases may warrant 
a comprehensive antimicrobial approach that targets periodontal pathogens in various 
ecological niches of the oral cavity Scaling and root planing (with or without periodontal 
surgery) along with proper personal oral hygiene constitute the primary approach to con-
trolling periodontopathogens. 

However, traditional nonsurgical periodontal therapy provided in a closed environment 
utilizing a combination of hand instrumentation and powered instruments has been shown 
to be both time consuming and technically difficult to perform Even very experienced cli-
nicians may be deceived by tactilely smooth surfaces achieved by instrumentation and 
assume the root surfaces are free of deposits. Endoscopic evaluation of root surfaces 
that have undergone scaling in a closed manner with various powered instruments, 
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especially under low power, consistently reveals retained burnished calculus on the root 
surface ranging in size from large, smooth, and flat sheets, to small, flat “islands.” These 
residual deposits are usually located in furcations, developmental depressions, at line 
angles and around the cementoenamel junction. 

In an evaluation of the effectiveness of traditional subgingival scaling and root planing 
related to depth of pocket and type of teeth, results demonstrated a high correlation be-
tween the percentage of residual calculus and probing depth. It was shown that probing 
depths less than 3 mm were the easiest sites for effective scaling and root planing, prob-
ing depths between 3 and 5 mm were more difficult to completely remove calculus and 
biofilm, and probing depths deeper than 5 mm were the most difficult sites. Tooth type did 
not influence the results Endoscopic examination revealed residual burnished calculus in 
100% of pockets and furcations that bleed upon probing and that whenever even the 
smallest speck of calculus (0.5 mm in diameter or less) is seen on the tooth surface there 
is a corresponding inflamed, bleeding and ulcerated site in the pocket lining exactly op-
posite that piece of calculus. 

Nevertheless, closed scaling and root planing without endoscopy can give good short-
term clinical results with shrinkage of probing depths and a decrease in gingival inflam-
mation, but probing depths in deeper areas often slowly return A review of studies evalu-
ating the effectiveness of various subgingival debridement procedures showed that 5–
80% of treated roots harbor residual plaque or calculus, and the deeper the pockets and 
furcation involvements, the more deposits are left behind Up to 30% of the total surface 
area of treated roots may be covered with residual calculus, following subgingival scaling 
These deposits may serve as the basis for reinfection of the pocket. 

Traditional blind scaling and root planing, especially if performed by inexperienced op-
erators, can result in patient discomfort, unwarranted removal of cementum and dentin, 
and an increase in tooth sensitivity by contrast, a pilot study evaluating endoscopic sub-
gingival scaling and root planing reported minimal negative sequela. The study also re-
ported elimination of histologic signs of chronic inflammation at 6 months following a sin-
gle course of endoscopic periodontal debridement. Also observed was bone repair and 
growth of a long junctional epithelium on previously diseased root surfaces. 

In a large unpublished case series performed in the office of one of the authors, John 
Kwan, a retrospective analysis of patients who received endoscopic ultrasonic periodon-
tal debridement was performed. 

After routine periodontal examination, these patients were diagnosed with generalized 
and or localized moderate-to-advanced chronic inflammatory periodontal disease. When 
the patients were evaluated at 1 year or more following treatment, a dramatic reduction 
in probing depths was noted. The greatest improvement was noted on posterior teeth with 
initial deep pocket probing depths. 
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Description of dental endoscopic technique 

Periodontal endoscopy utilizes a two-handed technique: (i) the endoscope in the non-
dominant hand (similar to holding a dental mirror) and (ii) the powered instrument in the 
dominant hand, moving together around the tooth while cleaning. Rarely, a “view, instru-
ment and view” technique is used when both the endoscope and explorer are unable to 
simultaneously access the area being scaled. Four explorer designs are used to visually 
access all surfaces of the teeth. It is the author’s opinion that following a systematic ap-
proach, experienced dental endoscope clinicians may provide microvisual full-mouth deb-
ridement as quickly as, and possibly more efficiently than traditional periodontal debride-
ment. 

 

 

Beginning and finishing with one explorer in each segment before starting with another 
explorer is an integral part of the systematic approach to endoscopic debridement. This 
method is similar to that taught for blind closed pocket instrumentation. 

Ultrasonic powered instruments are the first choice for use with the periodontal endo-
scope. Typical ultrasonic inserts used are small and probe like. Endoscopically, they pro-
vide efficient root debridement, requiring only a small array of instruments. A full-mouth 
debridement typically requires only a straight probe-like universal ultrasonic tip with an 
occasional need for curved or angled tips. These nonbladed ultrasonic tips are also less 
likely to remove healthy root structure. Just as most providers develop preferences and 
proficiencies with certain instruments, their use with the dental endoscope should prove 

(Figure 8) Two-handed dental endoscopy being performed. 
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useful. Efficiency is enhanced by fewer instrument changes and more instrument adap-
tation. 

 

 

Diamond-coated ultrasonic instruments are used for advanced instrumentation in the 
removal of rough (globular) cementum, tenacious calculus, overhanging restorations, and 
subgingival enamel anomalies. Because of their cutting power, advanced skill is required 
in the use of diamond-coated ultrasonic tips. This is not only true with the cutting function, 
but also to avoid damage to the explorer shield, sheath over the endoscope fiber, or the 
fiber itself. 

Although bacterial plaque is the primary extrinsic etiologic factor for the initiation and 
progression of periodontal disease, anatomic factors such as cervical enamel projections 
(CEPs), enamel pearls, and developmental grooves are often associated with localized 
periodontal destruction because they may predispose the affected area to plaque accu-
mulation, making personal oral hygiene and professional scaling more difficult, thereby 
increasing a patient’s chance of periodontal breakdown. Enamel projections found in fur-
cation areas of molars have been found to be highly susceptible to the creation of perio-
dontal pockets because there is no connective tissue attachment to the enamel. As a 
result, a close association has been reported between enamel projections and furcation 
involvement. 

(Figure 9) Dental endoscopy explorers: Right/right, right, left, left/left. 
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Masters and Hoskins were the first to suggest the association of the CEP with perio-
dontal disease and classified the projections into three grades based on the location of 
adjacent CEJs and furcations: Grade I indicate a short but distinct change in the contour 
of the CEJ extending toward the furcation, Grade II designates when the CEP approaches 
the furcation without making contact with it, and Grade III denotes that the CEP extends 
into the furcation. 

Ectopic enamel removal is a common recommendation because it allows new attach-
ment to form 

 

Figure 8 a- Grade I CEP b- Grade II CEP c- Grade III CEP. 

 

Grade l CEP appears as a small, flat projection that extends toward the furcation. 

Grade II CEP begins just under the CEJ and extends toward the entrance of the furca-
tion but does not enter. Depending on the size and thickness of an enamel projection, 
Grade-I and Grade-II CEPs may be removed with an ultrasonic insert on medium-to-high 
power using firm pressure; or if required, a more aggressive diamond-tipped insert may 
be used. It is recommended that these methods only be used with visualization because 
of their aggressive nature. 

Grade III CEP. 

The video “Cervical enamel projections found in molar teeth with furcation involvement” 
is available on the book companion website. 

Enamel pearls 

Although bacterial plaque is a primary cause of the initiation and progression of perio-
dontal disease, anatomic factors such as enamel pearls are often associated with ad-
vanced localized periodontal destruction. Ectopic enamel removal is generally recom-
mended during periodontal surgeries to allow new attachment to form. With the advent of 

a c b 

(Figure 10) a- Grade I CEP b- Grade II CEP c- Grade III CEP 
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the dental endoscope, a diamond-tipped ultrasonic insert can remove enamel pearls non-
surgically.  

Dental endoscopic instruction 

After training in the use of the dental endoscope, the initial learning curve typically 
takes about 10 patients. A practitioner usually enters the comfort zone after treating be-
tween 20 and 30 patients. Recommended training usually consists of an online video 
review, bench training, and patient hands-on training. This type of instruction is usually 
provided in-office and can also be provided as part of dental, dental hygiene, and perio-
dontal clinical training. 

Proper positioning of the patient is critical to allow for effective water evacuation. A low-
volume suction device or saliva ejector, again properly positioned, is adequate to allow 
for treatment without an assistant. During treatment without the benefit of a mirror to re-
tract, the sides of the endoscope explorer and ultrasonic instrument can be used to retract 
(tongue and cheek). 

Instruments are positioned looking in the mouth, and then the operator focuses on the 
screen to govern movements. Medium-to-medium plus power is used with ultrasonic in-
strumentation, using lateral pressure for more power (which is contrary to most teaching, 
but the benefit is very evident when cleaning endoscopically). The more tenacious the 
deposit, the more amplitude or power is used, utilizing smaller movements over deposits 
until the area is completely clean. 

Subgingival visualization has shown that instrument access is far more predictable and 
efficient when the root surface and instrument can be simultaneously viewed. 

Decisions in selecting nonsurgical endoscopic treatment 

When initiating any nonsurgical periodontal therapy, clinicians must be aware of the 
following aspects: 

• the objective of treatment; 

• limitations of treatment (i.e., tooth anatomy, pocket depth, and operator error); 

• whether treatment recommendations are in line with the severity of the disease. 

Objectives of treatment include 

• ameliorating or arrest the disease process; 

• attempting to maintain or possibly regenerate periodontal/peri-implant support; 

• reducing the periodontal/peri-implant inflammatory process. 

Peri-implant diseases present in two forms: (i) peri-implant mucositis and (ii) peri-im-
plantitis. Both are characterized by an inflammatory reaction in the tissues surrounding 
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an implant It is accepted by some that peri-implant mucositis is the precursor of peri-
implantitis, as it is accepted that gingivitis is the precursor of periodontitis. However, sim-
ilar to the causal relationship between gingivitis and periodontitis, peri-implant mucositis 
does not necessarily progress to peri-implantitis. 

Prevalence of peri-implantitis has been widely reported. Peri-implantitis has been char-
acterized by some as an inflammatory process around an implant, which includes both 
soft tissue inflammation and progressive loss of supporting bone beyond biological bone 
remodeling. Some believe that peri-implantitis, like periodontitis, occurs primarily as a 
result of an overwhelming bacterial insult and subsequent host immune response. For 
this group, the primary objective for treating peri-implantitis is similar to that for treating 
peri-implant mucositis, which is the elimination of the biofilm from the implant surface. 

Although sharing similarities with periodontitis in both the bacterial initiators and key 
immune components to those insults, the rate of disease progression and the severity of 
inflammatory signs for peri-implantitis may be different. The microbiology of peri-implan-
titis is more diverse than that of periodontitis. Histologically, peri-implantitis is much more 
infiltrative near the alveolar crest and often lacks a protective layer of tissue over the bone 
as we typically see in periodontitis. 

Data has shown that peri-implant infections are often responsible for late failures. 
Treatment of peri-implant disease  

Peri-implantitis is an infection of the tissue around an implant, resulting in the loss of 
supporting bone. Risk factors for peri-implantitis consist of a history of periodontitis, dental 
plaque, poor oral hygiene, smoking, alcohol consumption, and diabetes. A clinical diag-
nosis indicates inflammatory signs including bleeding on probing with or without suppu-
ration and a peri-implant pocket depth of ≥5 mm. Aggressive treatment of the underlying 
cause of these negative clinical findings is indicated when this diagnosis is made. The 
endoscope is extremely valuable in both the diagnosis and treatment of peri-implantitis 
and should be employed as soon as feasible on these individuals. 

Endoscopic examination for patients with peri-implant diseases often reveals foreign 
material attached to the implant surface or to the prosthetic superstructure. White highly 
reflective material is often seen attached to the implant or its superstructure. The best 
evidence available at this time indicates that this material may be dental cement. 

Utilizing the periodontal endoscope, subgingival residual cement associated with peri-
implant disease may be diagnosed and removed. Endoscopically, cement removal may 
be accomplished utilizing either ultrasonic and or hand instruments. 

Although dental endoscopy affords clinicians the opportunity to provide meticulous in-
strumentation, appropriate treatment recommendations should be based on the level of 
disease to be treated and operator experience. 
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Areas where periodontal endoscopic debridement is difficult include 

• very inflamed pockets; 

• abscesses; 

• distal furcations of maxillary molars; 

• narrow furcations and class III furcations; 

• curved roots; 

• close root proximity; 

• grossly overcontoured restorations. 

Although mechanical debridement is essential in removing the bacterial bioburden 
from root surfaces in nonsurgical periodontal therapy, endoscopic debridement may also 
incorporate adjuncts. These are the same adjuncts that many clinicians use with closed 
and open debridement, and these may include systemic antibiotics, low-dose doxycycline 
hyclate 20 mg, local delivery antibiotics such as 1.0 mg minocycline HCl, biologics such 
as enamel matrix derivatives, or rhPDGF, dental lasers for nonsurgical sulcular 

(Figure  11) Periodontal disease treatment protocol 
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debridement (sometimes referred to as laser curettage, pocket sterilization, or laser 
pocket disinfection) and various chemical disinfection options. 

In the opinion of the authors, actively progressing periodontitis is almost always asso-
ciated with specific bacterial infections and may require the adjunctive use of systemic 
antibiotic therapy. By entering periodontal tissues and the periodontal pocket via serum, 
systemic antibiotics can affect organisms outside the reach of instruments, or topical anti-
infective chemotherapeutics. Systemic antibiotic therapy also has the potential to sup-
press periodontal pathogens residing on the tongue or other oral surfaces, thereby delay-
ing subgingival recolonization of pathogens. Since periodontal lesions often harbor a mix-
ture of pathogenic bacteria, drug combination therapies have gained increasing im-
portance and may even be required for eradication and prevention of periodontal infec-
tions by known periodontal pathogens that invade subepithelial periodontal tissue or col-
onize extradental domains from which they may translocate to periodontal sites. Many 
clinicians prescribe antibiotics empirically, based on clinical experience and/or the pa-
tient’s medical history and sensitivity to the desired antibiotics. The rationale supporting 
this approach is that most pathogens are susceptible to the same antibiotics, and identi-
fication of specific bacteria is reserved for those situations where there is no or minimal 
clinical improvement after a course of systemic antibiotics or to ensure the elimination of 
the target bacteria. 

Adjunctive antimicrobial agents such as systemic antibiotics, locally delivered antibiot-
ics, and antimicrobial irrigation have been shown to improve treatment outcomes in pa-
tients presenting with destructive periodontal disease. 

Summary 

Ultrasonic endoscopic periodontal debridement is a minimally invasive microvisual 
technology utilized for the nonsurgical treatment of periodontal disease. The dental en-
doscope is also a valuable diagnostic tool for evaluation of caries, root fractures, root 
resorption/perforations, residual cement around teeth and implant restorations, and sub-
gingival anomalies. As with any advanced dental instrumentation and skill, this technology 
requires focused attention, a desire to learn, training, practice, and patience. This skill set 
combined with the microvisual capacity of dental and periodontal endoscopy is providing 
dentistry, dental hygiene, and periodontics with a valuable and very different “vision” to-
ward dental and periodontal health. 
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Chapter 4 The Use of the Dental Endoscope and Vid-
eoscope for Diagnosis and Treatment of Peri-Implant 
Diseases 

 

Overview 

Inflammation is frequently found around failed or failing implants. Some feel that these 
are infections engendered by some of the same bacteria associated with periodontal dis-
eases. Others have suggested that this inflammation is caused at least in part by a foreign 
body reaction. An inflammatory response limited to the soft tissues surrounding implants 
is referred to as peri-implant mucositis. If the inflammation results in progressive bone 
loss, the condition is currently termed “peri-implantitis.” These two inflammatory re-
sponses are categorized under the super heading of peri-implant disease. 

Chapter objectives 

This chapter outlines treatments available for peri-implant diseases using minimally 
invasive procedures. The use of the dental endoscope in diagnosis and the endoscope 
and videoscope in the treatment of peri-implant disease will be emphasized. Clinical and 
scientific information currently available indicates that if the inflammation associated with 
peri-implant mucositis is diagnosed and treated at an early stage, loss of bone may not 
occur. It should also be understood that our understanding of these inflammatory pro-
cesses is at an early stage. It should also be stated that appropriate treatment for perio-
dontal diseases may not be totally applicable to the inflammatory responses seen around 
dental implants. However, current information suggests that appropriate treatment of peri-
implant disease may slow down or in some cases halt further bone loss, although reinte-
gration of the lost bone has not yet been demonstrated in humans. At present, most peri-
implantitis is treated in its early stages using flap surgery and in its advanced form by 
implant removal. However, in some of these cases, the disease can be halted or delayed 
in the early stages by the use of the dental endoscope alone. The videoscope is sug-
gested for more advanced lesions. 

Diagnosis and technique 

The diagnosis and treatment of peri-implant diseases begins with gathering appropri-
ate clinical and radiographic information. The current data gathering mimics that used for 
periodontal diseases. This means that probing depths around implants need to be meas-
ured and recorded. Signs of inflammatory changes (bleeding upon probing, suppuration, 
color changes associated with inflammation, etc.) should be noted and recorded. Periodic 
right-angle radiographs are also appropriate. Because of the relatively high incidence of 
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peri-implant disease, it is imperative that implants be followed on a regular maintenance 
schedule. This will allow for the comparison of clinical and radiographic findings over time 
and enhance the clinicians’ ability to determine when treatment beyond routine mainte-
nance therapy should be performed. 

Treatment is currently based on the diagnosis and characterization of the inflammatory 
lesion. Patients who present with clinical signs of inflammation but whose probing depths 
have not increased and have no radiographic signs of increased bone loss are diagnosed 
as having peri-implant mucositis. Patients so diagnosed should have their oral hygiene 
reinforced, the peri-implant space (sulcus) and the implant/restorative surfaces debrided 
using curettes or ultrasonic devices. Attempts should be made to remove surrounding 
“granulation” tissue. They are usually placed on chlorhexidine rinse twice a day for 30 
days. Some clinicians will elect to place the patient on 7–10 days of broad-spectrum an-
tibiotics at this time; but in the absence of suppuration, this does not appear to be routinely 
indicated. Evaluation and possible treatment of any occlusal disharmonies on the implant 
prosthesis is also strongly suggested. The patient should be reevaluated after 30 days. If 
at that time continued signs of inflammation are detected, further treatment is indicated. 
In these cases, the use of the dental endoscope will enhance the evaluation and treat-
ment of the subgingival environment and help elucidate the source of peri-implant inflam-
mation. 

Individuals who present with increased probing depths or radiographic signs of pro-
gressive bone loss are given a diagnosis of peri-implantitis. Aggressive treatment of the 
underlying cause of these clinical findings is indicated when this diagnosis is made. The 
endoscope is valuable in both the diagnosis and treatment of early peri-implantitis and 
should be employed as soon as feasible on these individuals. However, in cases with 
significant bone loss, the videoscope provides better visibility for removal of “granulation 
tissue” and foreign bodies. 

Endoscopic or videoscopic examination of patients with peri-implant diseases often 
reveals foreign material attached to the implant surface or to the prosthetic superstruc-
ture. The most common finding is a blue-gray film attached to or surrounding the surface 
of the implant or its superstructure. This material is easily displaced by the tip of the en-
doscope explorer. It is assumed that this material is a biofilm similar to bacterial plaque 
found around teeth. White highly reflective material is often seen attached to the implant 
or its superstructure. This material is dental cement. Subgingival calculus similar to that 
seen around teeth has never been observed by the author. 
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After inspection of the implant and the attached superstructure, the endoscopic ex-
plorer is rotated 180° and the peri-implant soft tissue (sulcular tissue) is evaluated. For-
eign material is often seen in these tissues. This material shows up as very small white 
dots apparently embedded in the soft tissues. This material represents flecks of cement. 
Evaluation of human biopsies of soft tissues around implants suffering from peri-implan-
titis has routinely found deposits of cement and titanium surrounded by inflammatory cells 
[. 

The use of an endoscope greatly improves the clinicians’ ability to debride the area. 
Current clinical experience in the treatment of peri-implant mucositis indicates that when 
the endoscope is used to treat the peri-implant inflammation; in a vast majority of cases, 
this results in a long-term elimination of the clinical manifestations of inflammation. 

a 

b 

(Figure 12)  a-An endoscope view b 

drawing view  
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Individuals with a diagnosis of peri-implantitis present greater challenges. By definition, 
these individuals have lost bone that is assumed to have been originally attached to the 
implant surface. Since reattachment of this bone (re-osseointegration) has not been 
demonstrated in humans, the clinician must decide on the most appropriate treatment 
based on the circumstances found around each individual implant. Treating early bone 
loss (<25% of the implant rough surface exposed) with the endoscope can often result in 
elimination or reduction of the clinical and radiographic signs of inflammation. It should 
be understood that recession of the soft tissues is likely to occur and this may create 
esthetic problems. In general, implants with 75% or more of the implant exposed should 
be removed. The quandary exists for those individuals between these two extremes. 

Individuals who have greater than 25% bone loss and less than 75% bone loss can 
often have the progress of the disease halted (at least in the short term) by removing any 
implant-borne accretions and surrounding effected soft tissue. The videoscope is sug-
gested for these procedures. This result is apparently because removal of peri-implant 
soft tissues reduces or eliminates the number of foreign bodies found surrounding the 
implant. The author’s opinion is that most surgical interventions should involve reduction 
of one- and two-wall bony craters, removal of affected soft tissues, and judicious smooth-
ing of any exposed roughened surface of the implant followed by apical positioning of the 
flaps. This is because adequate methods for removing biofilm and its products such as 
lipopolysaccharides from the implant surface have not yet been shown to be predictable. 
Multiple studies are currently underway on the best way to clean these implant surfaces. 
Once the best approach (or approaches) has been defined, then the routine use of ap-
propriate hard tissue grafting materials in these cases may be apropos. Until that time, it 
is suggested that graft materials not be routinely used since their long-term efficacy has 
not been demonstrated. Again, it should be remembered that surgical procedures for this 
category of bone loss will result in significant soft tissue recession and exposure of the 
implant surface. 

Description of the mechanics of the procedures to be performed 

After a diagnosis of peri-implant disease is made and informed consent obtained, treat-
ment can be initiated. 

Treatment of peri-implant mucositis 

Only topical anesthetic is usually needed for this procedure. Aided by endoscope vis-
ualization, as much of the material adherent to the implant as possible should be re-
moved. While a number of medicaments have been suggested to remove biofilm and its 
products, at present the author suggests the use of chlorhexidine. It is currently assumed 
that some bacteria and/or their byproducts will remain on the implant surface. Thus, the 
need for reinforcing of personal oral hygiene and frequent post-treatment evaluation 
arises. The most frequently found foreign body on the implant is cement. Once removal 
of material on the implant surface is accomplished, the endoscope explorer is rotated 
180° to view the peri-implant soft tissues. The soft tissue should be curetted with the goal 
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of removing as much “granulation tissue” as possible. The patient is normally placed on 
chlorhexidine rinse to be used twice a day and an evaluation is scheduled for 30 days 
later. A broad-spectrum antibiotic such as amoxicillin is occasionally prescribed. At the 
reevaluation if any signs of inflammation are present, the endoscope should be used 
again, and this should be repeated until the signs of inflammation are gone. If this does 
not result in the elimination of the inflammatory process, appropriate evaluation for other 
local and systemic problems is appropriate. 

Treatment of peri-implantitis 

In general, the endoscope should be used to diagnose peri-implantitis, and the vide-
oscope should be used to treat it. After flap elevation, any accretions on the implant or 
superstructure are removed. In these cases, aggressive removal of the inflamed peri-
implant tissues is appropriate. Again, it should be borne in mind that recession of the soft 
tissues is likely to occur. In these cases, the process of removing implant-borne materials 
often results in the fragmentation of these accretions and their embedding in the sur-
rounding soft tissues. Since these particles often illicit an inflammatory response, this 
necessitates careful evaluation of the peri-implant soft tissues before flap closure. Chlor-
hexidine is usually prescribed and reevaluation is done at 30 days. 

It is suggested that clinicians new to minimally invasive procedures restrict their treat-
ment to patients with peri-implant mucositis because of the inherent challenges of re-
moval of foreign bodies both on the implant surface and in the soft tissues seen in cases 
of peri-implantitis. 

The cement problem 

The vast majority of the implants receiving single- or multiple-unit fixed partial dentures 
are seated using dental cement. This approach has been shown to be less technologically 
challenging and less expensive than using a screw-retained restoration. This has resulted 
in the overwhelming use of the cemented approach for implant restorations. Along with 
the ease and facility of this approach comes a very important problem—that of excess 
cement. This material has often been found on superstructures, implant surfaces, and in 
the peri-implant tissues and has been shown to be associated with peri-implant disease. 
Early evidence has shown that it is virtually impossible at cementation to remove all of 
this luting material from around margins that are placed apical to the gingival marginal 
tissues [7]. 

This retention of excess cement may act in a manner similar to calculus seen on natural 
teeth, in that it concentrates endotoxins that can result in an inflammatory response. Un-
fortunately, the clinical and radiographic manifestation of this problem often does not oc-
cur for years following cementation. This argues strongly for periodic maintenance visits 
for individuals with cemented dental implant restorations. This is especially true for mixed 
dentition, individuals who have both natural teeth and implants and whose teeth have 
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periodontitis. These individuals have been shown to have more peri-implant disease than 
individuals with no remaining natural teeth. 

Prevention of peri-implant disease secondary to dental cement has four components: 
(i) proper surgical placement, (ii) proper abutment design, (iii) early removal of excess 
cement, and (iv) appropriate maintenance for patients. 

During surgery, the implant abutment interface should be placed slightly coronal to the 
gingival tissues to move the cement line to the level of the gingiva that allows for more 
predictable removal of excess cement. Flattening posterior bony ridges during surgery 
reduces the soft tissue accumulation seen on the facial/lingual plane of the bony housing 
that hinders cement removal. 

Minimal luting agent should be placed into the fixed partial denture, excess material 
can be extruded prior to final cementation using a stock abutment analog or a custom 
analog made from impression material after lining the inside of the crown with Teflon tape. 
The use of retraction cord or rubber dam material to allow access for excess cement 
removal is often appropriate. Immediate attempts should be made to evaluate the area 
around the newly cemented crown for any excess luting material. 

Conclusions 

Peri-implant disease is seen in a significant number of implant patients. These inflam-
matory responses are being in some ways similar to periodontal diseases. Therefore, 
diagnosis and maintenance procedures are very similar for these problems. It appears 
that intervention at the mucositis stage and appropriate removal of noxious materials 
along with adequate personal oral hygiene will often result in elimination of clinical signs 
of inflammation and prevention of subsequent bone loss in most cases. Peri-implantitis, 
the progressive loss of bone around the implant, presents a greater challenge for the 
clinician. Many cases of peri-implant disease are related to excess cement. The early 
stages of peri-implantitis usually respond well to removal of the noxious materials from 
the implant and superstructure surfaces and soft tissue debridement. Advanced bone loss 
around these fixtures is usually best treated by the removal of the implant. At present, 
individuals with greater than 25% and less than 75% bone loss around their implants 
present the biggest challenge. Current approaches do not allow us to routinely arrest the 
progression of bone loss. However, the dental endoscope and videoscope have proved 
to be invaluable tools in diagnosing and treating these diseases, but it should be under-
stood that the current level of our understanding of these problems and their treatment 
needs to be expanded. 
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Chapter 5 Development of Minimally Invasive Peri-
odontal Surgical Techniques 

 

All treatments for periodontal diseases are centered, at least in part, on the thorough 
debridement of the root surfaces. Without the removal of plaque, biofilm, and calculus 
from the root surfaces, most authorities agree that periodontal treatment whether aimed 
at ameliorating the disease process or the regeneration of lost periodontal tissue is 
doomed to failure. Bearing this goal in mind, all periodontal surgical approaches are 
aimed at allowing the surgeon improved access and visualization to debride root surfaces 
and the periodontal lesion. 

Most authorities credit Widman and Neumann with the first descriptions of periodontal 
surgery. The surgery described involved large incisions to expose the bone beyond the 
apex of the teeth, allowing for the debridement of root surfaces and osseous defects. 
Often, it was recommended that the interproximal bone be left exposed to allow for the 
formation of new interproximal tissue. This surgical technique was aimed at pocket elim-
ination. Everett credits Kirkland with describing the first periodontal surgical procedures 
that were aimed at regeneration and reattachment to the root surface [3]. Most traditional 
periodontal surgical procedures are modifications of these early techniques. 

Schluger was the first to described periodontal osseous surgery. Osseous surgery had 
many similarities to the original procedure described by Widman but altered the treatment 
of the bone by reshaping the alveolar bone to include the removal of existing osseous 
defects. Ramfjord described what he termed the modified Widman procedure. This pro-
cedure also had many of the elements of the original Widman procedure but utilized a 
much more conservative flap design and did not include the complete surgical removal of 
osseous defects. 

Despite many strongly held opinions at the time these surgeries were current, tradi-
tional periodontal flap surgery techniques whether aimed at pocket elimination or amelio-
ration had many similarities. Most used large incisions that allowed for the reflection of 
the tissue from around many teeth. Typically, the flap reflection included all or most of the 
teeth in a quadrant to gain access to the underlying defects. In addition, a frequent end 
point was some amount of apical positioning of the gingival tissue. 

The advent of surgery aimed at the regeneration of periodontal supporting tissue be-
gan a change in periodontal surgical techniques that resulted in a move toward minimally 
invasive periodontal surgery. Most credit Hyatt and Schallhorn with the introduction of 
bone grafting techniques for periodontal regeneration [6]. The original surgical techniques 
for periodontal regeneration were very similar to those that were in use at the time for 
pocket elimination procedures. 
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As regenerative surgical techniques became established, the size of the surgical ac-
cess gradually became smaller and more localized. Often vertical releasing incisions were 
used to allow for a more localized access to an area of bone loss. However, relatively 
large localized flaps continue to remain the norm for most regenerative periodontal pro-
cedures. 

One of the first descriptions of a small flap procedure was termed “mini-flap”. A mini-
flap, by definition, was the reflection of the papilla to allow for better access for root plan-
ing. The gingival papilla was reflected and root planing was performed with the assistance 
of fiber optic illumination. The papillae were repositioned with pressure from saline-
soaked gauze only. No sutures were used. The mini-flap procedure was viewed as an 
enhancement for root planing and as a method to fully remove sulcus epithelium. The 
authors did not describe regeneration of periodontal supporting tissue as a major goal of 
the treatment method. The 24-month post-operative data indicated approximately 1.8, 
mm in improved calculated attachment level as well as 0.8.mm of gingival recession. This 
represented a moderate improvement over the results obtained from traditional closed 
root planing without the use of the mini-flaps. 

The first description of a periodontal surgical procedure that was described as mini-
mally invasive was in 1995. The paper described a surgical instrument that allowed for 
the debridement of periodontal defects through very small access incisions. This mini-
mally invasive technique was further developed over the next several years as a surgical 
technique for periodontal regeneration using bone grafts and other regenerative materi-
als. The periodontal surgical technique was described as Minimally Invasive Surgery for 
periodontal regeneration and is referred to as MIS. In 2007, another minimally invasive 
surgical technique for periodontal regeneration was described. This technique was based 
on the papilla preservation technique and was described as the Minimally Invasive Sur-
gical Technique and is referred to as MIST 

The current minimally invasive surgical techniques that utilize small incisions for the 
treatment and regeneration of the destruction caused by periodontal disease can be seen 
as the result of an evolution that has occurred over the entire history of surgical periodon-
tal treatment. Today, we are able to treat and regenerate periodontal destruction through 
surgical openings that would have been unimaginable as little as 30 years ago 

As technology continues to improve, it is very likely that surgical access openings will 
continue to become smaller and regenerative results are likely to improve.  
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Chapter 6 The MIS and V-MIS Surgical Procedure 

Introduction 

Minimally invasive surgery (MIS) is based on the concept of using small incisions to 
perform surgical procedures that have previously been performed through larger surgical 
access openings. The term “minimally invasive surgery” was first applied to periodontal 
surgical procedures in 1995. The procedure was described as minimally invasive surgery 
or MIS. Several variations and techniques for performing MIS have been described. 
These include the original MIS approach that used surgical telescopes for visualization, 
a variation of this approach using the glass fiber endoscope for visualization, and the 
most recently described technique of Videoscope-Assisted MIS (V- MIS). Each of these 
techniques is considered to be an MIS technique with each change in visualization tech-
nology, thereby allowing for smaller incisions and greater magnification. 

Following the initial description of MIS, the technique was further explored in several 
case series published over the next five years. These papers reported excellent clinical 
results over an extended time period. The largest of these case series had 194 surgical 
sites that were followed for 9-54 months. All patients had closed scaling and root planing 
performed under local anesthetic at least 6 weeks before the surgical procedure. At the 
time of surgery, the pockets to be surgically treated ranged from 5 to 16.mm. The mean 
improvement in pocket probing depth was 4.58.mm, and the mean improvement in clinical 
attachment level (CAL) was 4.87.mm. A detailed description of the technique for perform-
ing MIS was published in 1999. 

Further research on MIS has been published more recently. A prospective study of the 
use of MIS with enamel matrix derivative (EMD) was published with 1-year data in 2005, 
and the 6-year data on the same cases published in 2010. These studies showed that 
there was a significant amount of improvement in pocket probing depth and CAL when 
MIS was performed. A total of 160 sites were treated with EMD using an MIS approach. 
The presurgical pocket probing depths following closed subgingival scaling and root plan-
ing were 5.mm or greater with a range of 5, mm-i2, mm. At 1 year and at 6 years, the 
mean pocket probing depths were 3.09.mm and 3.06.mm, respectively. The mean im-
provement in CAL at 1 and 6 years post-surgery was 3.33.mm and 3.36.mm, respectively. 
All pocket probing depths were less than 4.mm at all reevaluations. One of the most clin-
ically significant findings in this study was the lack of clinically detectable recession at 
both measurement intervals. Recession is a major concern associated with all types of 
periodontal surgery. The lack of recession following MIS is an important finding because 
it indicates that the risk of unaesthetic gingival contours, food impaction, and thermal 
sensitivity is minimal following MIS regenerative surgery. 

Recently, a videoscope has been designed for use with MIS. The use of the vide-
oscope has allowed for smaller surgical access openings when performing MIS, and the 
procedure is described as Videoscope-Assisted Minimally Invasive Surgery V-MIS. A 
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large university-based study of V-MIS indicates that there is a further improvement over 
MIS when V-MIS is used. The mean presurgical pocket probing depths following closed 
subgingival scaling and root planing were 5.23.mm with a mean CAL of 5.86, mm and 
0.82, mm of recession. At 6 months following V-MIS, the mean pocket probing depth was 
2.28.mm while all pocket probing depths were less than 3, mm. There was an improve-
ment in CAL of 3.00rmm. There was also a small, but statistically significant, improvement 
in soft tissue height of 0.29, mm. This study further emphasizes that the MIS and specifi-
cally the V-MIS surgical technique yield good improvement in pocket probing depths and 
CAL while not causing clinical and esthetic complications associated with recession. The 
surgical technique described in this chapter will be based on the V-MIS approach to min-
imally invasive surgery. 

Surgical principles 

There are certain principles that guide all MIS procedures. The first is to preserve as 
much blood supply to the periodontal tissues as possible. Preserving the blood supply 
means that split thickness dissection is used for all flap reflection and a periosteal elevator 
is never used. This is a critical aspect of MIS. A major source of blood supply for the 
periodontal tissues is the periosteum. The reflection of the periosteum with a perosteal 
elevator significantly disturbs the blood supply to the gingival tissue and underlying bone. 
Care should be taken to leave the periosteum intact. The bone should only be exposed 
within the defect itself. A second principle of MIS is to cause minimum traumatic damage 
to the periodontal tissue. In most traditional regenerative periodontal surgery, it is routine 
to make large flaps and widely reflect the soft tissue from the bone. With MIS, care is 
taken to use as small an incision as possible, use split thickness dissection to reflect the 
soft tissue only to the edge of the osseous defect, and to put as little pressure on the 
tissue as possible. When successful, at closure the tissue should have the appearance 
of the surrounding un-incised tissue and to not have a bruised or cyanotic appearance. A 
third principle of MIS is to replace the soft tissue at or above the presurgical height with 
no tension on the tissue. Suturing is kept as simple as possible, and sutures are only 
placed at the base of the flap. The thin coronal portion of the papilla is never penetrated 
with a needle as it is felt this negatively impacts the blood supply to this thin vulnerable 
tissue. Instead of suturing the papilla, the tissue is approximated and positioned coronally 
by finger pressure on wet gauze. The use of the videoscope allows for smaller incisions 
and flaps that do not have to be reflected to the extent necessary with other means of 
visualization which aids closure of the tissue. 

Steps in V-MIS or MIS 

The surgical technique for MIS using either telescopes or a glass fiber endoscope and 
V-MIS using a videoscope is similar in many ways. The following description will detail 
the use of a videoscope for V-MIS. The same steps can be followed for MIS using surgical 
telescopes or a surgical microscope. With V-MIS, smaller access incisions and less flap 
reflection can be used than with traditional MIS surgical approaches. Major variations in 
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technique necessitated by different visualization technology will be noted in the steps as 
they are described. 

Case selection 

V-MIS/MIS is usually indicated for isolated defects. Standard nonsurgical treatment 
(oral hygiene instruction, closed subgingival scaling and root planing, and occlusal ad-
justment where appropriate) should be performed prior to making a decision on the type 
of surgical approach that may be necessary. Often following nonsurgical treatment, a 
patient who initially presented with generalized periodontal inflammation will instead pre-
sent with most pocket probing depths at an acceptable level for the maintenance of peri-
odontal health. However, there will frequently be isolated, usually interproximal, defects 
that are 5.mm or greater in pocket probing depth. The radiographs of these areas should 
be carefully evaluated and a decision made whether bone loss is present and if so are 
regenerative procedures indicated. If the defects are localized and are adjacent to perio-
dontally healthy tissue, these defects are the ideal sites for using V-MIS. 

In cases where the periodontal destruction is more generalized with many contiguous 
areas of deeper pocket probing depths, it may not be possible to use a minimally invasive 
approach as it has been described in the literature.  However, many of the principles 
described for use with minimally invasive surgery such as smaller flaps and minimizing 
trauma to the tissue can still be used for the treatment of more generalized periodontal 
damage despite the necessity for a more extensive reflection of tissue. The videoscope 
because of its ability to provide improved visualization and magnification can be very 
useful in performing these more generalized (nonminimally invasive) surgical procedures. 
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Figure 9 Charting of a quadrant where V-MIS is indicated. Pocket probing depth chart post initial preparation indi-
cating an isolated defect between the first and second molar. This isolated defect is ideally indicated for a V-MIS/MIS 
approach. 

 

(Figure 13) Charting of a quadrant where V-MIS is indicated. Pocket probing depth chart post initial 

preparation indicating an isolated defect between the first and second molar. This isolated defect is ide-

ally indicated for a V-MIS/MIS approach 
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Figure 10  charting of a quadrant where more generalized (non-V-MIS/MIS) surgery is indicated. 
(Figure 14) charting of a quadrant where more generalized (non-V-MIS/MIS) surgery is indicated. 
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Incision and flap design 

The flap design for V-MIS/MIS procedures will vary with the location, extent of the os-
seous defect, and visualization devices that are available. The presence of an osseous 
defect can be diagnosed with routine pocket measurements, but the extent of bone loss 
should be verified by bone sounding after the patient has been anesthetized. Where pos-
sible, only a single lingual or palatal flap is used. Lingual access and visualization is much 
easier when a videoscope is available. Lingual access approaches are difficult to use 
when surgical telescopes or a surgical microscope are used. These instruments give a 
straight view into the surgical field, which means a mirror must be used with a lingual flap 
approach. By contrast, the videoscope can be placed directly into the lingual opening, 
which results in a clear view of the surgical site. 

 

 

 

. 

 

 

(Figure15) The videoscope is placed through a single MIS access flap 

on the palate allowing for full visualization of the interproximal defect 
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Assuming an interproximal defect that does not extend beyond the line angles of adja-
cent teeth, the first incision is placed in the intersulcular space from the line angle of each 
tooth extending into the interproximal area. Care should be taken to stay in the sulcus 
and not remove a collar of tissue with this incision. This requires that the blade be placed 
against the tooth and pushed to the base of the defect. The blade should not be allowed 
to incise the tissue in the body of the papilla, and care should be taken to not cross the 
body of the papilla with these incisions. The second incision should be a horizontal (me-
sial-distal) incision across the body of the papilla. This incision should be placed relatively 
high on the papilla but not extend into the area of the col. The col should be preserved in 
place if at all possible. Once the horizontal incision is made, a split-thickness dissection 
is performed to create the access flap. This should be done only with sharp dissection. A 
periosteal elevator should never be used to elevate this flap. 

Various blades can be used for making these incisions. The following suggestions for 
blades are those used by the author. The initial sulcular incisions are made with a 12b 
blade. This is a standard curved disposable scalpel blade where both edges of the curve 
are sharpened. This blade has the advantage of some rigidity and the ability to be utilized 

(Figure 16) The interproximal defect from Figure 11  as visualized by the videoscope. 
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in a push-pull motion. This has been found to be very useful for the sulcular incisions. 
This blade may also be used to make the horizontal incision across the body of the papilla. 
The sharp dissection of the papilla is performed with a modified Orban knife. A standard 
Orban knife is reduced in size by approximately one third of its width the rigidity of the 
Orban knife is very helpful for reflecting the flap because it allows for a split thickness 
dissection as well as the ability to “pull” on the flap as the incision is made. Other blades 
that may be helpful are the so-called microsurgical blades. The size of these blades al-
lows good access to small spaces, but the blade’s lack of rigidity is often a significant 
impediment to their use. These blades also tend to have a “spring” that causes the blade 
to move suddenly when the blade “catches” on bone or calculus. This sudden movement 
of the very sharp blade may damage the tissue 

If a videoscope is not available or if the osseous defect is extensive, it may be advisable 
to create a buccal flap in addition to the lingual minimal access flap. When telescopes or 
a surgical microscope is used, consideration can also be given to using only a buccal 
approach. However, it should be borne in mind that reflecting a buccal flap has a greater 
potential for visible gingival recession with possible negative esthetic consequences.  

 

 

 

 

 

 

 

 

 

 

 

 

(Figure 17) An outline drawing of the initial sulcular incisions. These initial incisions are made in 

the sulcus of the teeth adjoining the periodontal defect. The incisions are kept strictly within the 

sulcus by placing the blade against the adjacent root surface. No collar of tissue is removed with 

this incision, and care is taken to not join the two incisions 

 

(Figure 18) An outline drawing of the incision jointing the two sulcular incisions across the papilla. 

The two initial incisions are connected on the surface (buccal or lingual) where the access flap 

will be elevated. This connecting incision is made apical to the col tissue. The col tissue and the 

papilla on the nonsurgical side remain intact and are not elevated. 
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(Figure 20) a Outline drawing of using a modified 

Orban knife to reflect the access flap. The access 

flap is reflected with sharp dissection only leaving 

the periosteum in place on the bone. A periosteal 

elevator should not be used. Because of its rigidity, 

a small Orban knife is ideal for this step b- Clinical 

use of a modified Orban knife for the sharp dissec-

tion. 

 

(Figure 19) Because of its push–pull cutting capa-

bilities and its relative rigidity, a disposable 12b 

blade is ideal for making the initial sulcular inci-

sions and the incision across the papilla 

 

(Figure 21)  A standard Orban knife modified by re-

ducing its width by approximately one third is ideal 

for making the split thickness incision that is used 

to elevate the access flap. The rigidity of this blade 

allows for the cutting of the tissue and also displac-

ing flap for access 
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Debridement 

A through debridement of the periodontal defect and adjacent tooth is necessary for 
optimal chances of regeneration. Debridement of the defect consists of two parts. The 
first is the removal of granulation tissue. The second is the removal of calculus, biofilm, 
and surface roughness from the root surface. 

The debridement of granulation tissue from the defect is performed using standard 
periodontal curettes. Larger curettes such as a Prichard curette are too large for use in 
most V-MIS procedures. Care should be taken to keep from placing pressure on or folding 
the soft tissue flap while debriding the defect. This means that most traditional periodontal 
retractors are not suitable for use in MIS. If a videoscope is available, the rotating carbon 
fiber tissue retractor will adequately retract the V-MIS flap without causing damage to the 
soft tissue. If a videoscope is not available, great care should be taken to not apply ex-
cessive pressure when retracting the flap for visualization as this will damage the tissue 
and lead to postsurgical recession. The instrument most used for granulation tissue re-
moval with V-MIS/MIS is a Younger-Goode 7–8. This is a relatively small instrument with 

(Figure 22) Many disposable microsurgical knifes of differ-

ent shapes are available, which can be used for all the in-

cisions used in V-MIS/MIS. Because the shafts of these 

knifes are very flexible, they may not be ideal for some 

steps in making V-MIS/MIS incisions. 
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a narrow shaft that can be used in a motion similar to a “spoon” used for the removal of 
decay. This motion is far less likely to place excess pressure on the minimal flap than will 
the standard root planing like motion used in traditional periodontal surgery. Other small 
curettes can also be used, but the prevention of damage to the soft tissue flap should be 
a goal throughout debridement. 

 

 

Classically, all granulation tissue is removed during periodontal surgery. With high 
magnification, this can become an extremely difficult job. This is especially true when the 
videoscope with 40+ magnification is used. The author’s goal is to remove as much gran-
ulation tissue as possible from next to the tooth and from the floor of the defect. The 
granulation tissue on the soft tissue walls is removed to a point that allows for visualization 
of the root surface, but the definitive removal of “all granulation tissue” is not pursued. 

(Figure 23)  The blade of a Younger-Goode 7/8 curette is ideal for the gross removal of granulation tissue 

from periodontal defect through the small MIS access opening. This curette can be utilized in a manner 

similar to an operative “spoon” instrument used to remove caries. 
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The debridement of the root surface is usually started with an ultrasonic scaler. The 
Diamond Safety Tip (Vista Dental, Milwaukee, WI) is the preferred ultrasonic tip for this. 
This tip brings the aggressiveness of a diamond ultrasonic tip; but because the abrasive 
action of the diamond is limited, it can safely be used in small defects without risk of 
damaging the root surface. Following the use of an ultrasonic scaler, hand curettes, typi-
cally Graceys, are used for the mechanical removal of the remaining calculus. Care must 
be taken to clean and dry the surgical area before visualizing the root surface with the 
videoscope for remaining calculus. This drying is best accomplished by packing a strip of 
dry gauze into the site and withdrawing the gauze just before placing the videoscope in 
place. 

(Figure 24) Photo of a surgical defect with granulation tissue removed illustrating the in-

tact col tissue and the unreflected buccal papilla. Granulation tissue is removed from the 

osseous defect and a “tunnel” is made under the unreflected papilla. Tags of granulation 

tissue remaining on the unreflected tissue and on the underside of the access flap are re-

moved only to the extent necessary to visualize the defect. 
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With V-MIS, when the mechanically debrided root surface is observed with the vide-
oscope, there will often be “micro” islands of calculus remaining, which are not observable 
with telescopes or the surgical microscope. These micro islands of calculus are usually 
not detectable with a periodontal probe. These small areas of calculus can be very difficult 
to remove by mechanical means. The use of biomodification with either ethylenedia-
minetetracetic acid (EDTA) or citric acid will usually remove all of the remaining islands 
of calculus the author feels this final removal of microcalculus is extremely important to 
the long-term results reported for MIS and V-MIS. 

 

 

(Figure 25) Initial debridement of the root surface is performed with an ultrasonic scaler. 

The Diamond Safety Tip (Vista Dental) is preferred for this step. It allows for the rapid 

removal of calculus and roughness with the diamond abrasive, but it does not cause 

any damage of the root surface. 
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Regenerative materials 

Most of the MIS and V-MIS cases reported in the periodontal literature have used either 
enamel matrix derivative (EMD) alone or mixed with freeze-dried demineratized cortical 
human bone allograft (DFDBA). However, the author has performed V-MIS/MIS using 
only EMD, only DFDBA, and with no regenerative material. The use of each of these 
approaches has led to similar excellent clinical results. Cortellini has reported that if the 
blood supply to the surgical site is well maintained, no regenerative materials are neces-
sary with small incision surgery (MIST). The author agrees with this observation in many 
instances. This is probably most true when the lesion is relatively small and narrow and, 
therefore, supports the soft tissue. If the lesion is somewhat larger, the use of DFDBA, 
with or without EMD, will help support the flap and prevent it from sinking into the under-
lying defect. This seems to be beneficial in preventing recession and postsurgical esthetic 
problems. The use of EMD appears to speed the soft tissue healing of the flaps and has 
been associated with long-term stability of periodontal regeneration. Based on these clin-
ical considerations, the use of EMD both on the root surface and mixed with DFDBA when 
flap support is needed seems to be an ideal approach. 

(Figure 26) Photo showing remaining islands of cal-

culus following mechanical root debridement. After 

mechanical debridement of the root surface with ul-

trasonic and hand curettes, the videoscope will often 

reveal “micro islands” of calculus that remain on the 

root surface. 
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The small opening used in V-MIS precludes the use of a membrane for cellular exclu-
sion. One of the principles of guided tissue regeneration is to extend the occlusive mem-
brane several millimeters beyond the edge of the osseous defect. This would negate 
much of the advantages gained from the use of small incisions. This extension also would 
necessitate the exposure of a considerable amount of bone with the subsequent loss of 
blood supply from the area denuded of periosteum. In the early descriptions of MIS, a 
technique was discussed in which a Vicryl mesh was placed over a bone graft in the 
osseous defect. This mesh material was dead soft with relatively large holes in the mate-
rial. The Vicryl mesh was not placed for cellular exclusion but for stabilization of the bone 
graft and subsequent blood clot. The use of a Vicryl membrane has been discontinued 
with no apparent changes in clinical results. The author no longer recommends this step 
for MIS or V-MIS. 

(Figure 27) Photo showing freeze-dried particulate bone 

graft material mixed with enamel matrix derivative (EMD) 

placed in the periodontal osseous defect. The use of a 

growth stimulator such as EMD in association with a mate-

rial to support the flap such as freeze-dried demineralized 

human bone appears to be ideal for use in V-MIS/MIS re-

generation 
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Suturing 

A single suture is used for the typical closure of a V-MIS site. In most cases, the ma-
terial used is either a 4-0 plain collagen or chromic suture. However, the exact suture 
material does not appear critical, but it should be strong enough to allow the tissue to be 
pulled firmly together and not be so small that it cuts through the tissue when tension is 
applied. A vertical mattress suture is placed at the base of papilla. The suture is placed 
in this position so that tension can be placed on the suture without fear of damaging the 
papillary tissue in a manner that might cause postoperative recession. The suture at the 
base of the papilla will allow the body of the papilla to be pulled firmly together without 
damaging the thin and narrow tissue at the apex of the papilla. Suturing coronal to the 
base of the papilla, even with very small suture and fine needles, is avoided in order to 
not damage this vulnerable tissue. It is felt that this suturing technique that avoids trauma 
to the papillary tissue is one of the major reasons that no mean recession is reported 
following V-MIS/MIS. 

The papilla tissues coronal to the suture are approximated by placing saline-soaked 
gauze on the tissue and applying finger pressure . Where possible, the interproximal soft 
tissue is placed at or above the presurgical level. This will help minimize the possibility of 
postsurgical recession, which is one of the significant advantages of the V-MIS/MIS pro-
cedure. 

 (Figure 28) he access flap is closed with a simple vertical mat-

tress suture placed at the base of the papilla. Sutures are not 

placed through the tip of the papilla in order to not damage the 

blood supply to this thin tissue. 

 



 

University of Misan  College of Dentistry                            Minimally invasive periodontal therapy   

 

[61] 

 

 

 

 

Postoperative instructions 

Patients generally require only over-the-counter pain medication such as Ibuprofen or 
Acetaminophen following surgery. They are advised to avoid mechanical oral hygiene in 
the surgical area for 7-10 days and to use chlorhexidine mouth rinses twice a day. A 5-7-
day course of broad spectrum antibiotic can be prescribed for postsurgical use if the sur-
geon feels this is necessary. A moderately soft diet is recommended for 1 week following 
surgery. 

Most patients report little pain or other morbidity following MIS. Often, the patients will 
say they forget that surgery has been done and brush or chew routinely in the surgical 
area despite being advised not to do so. While this can certainly lead to complications, it 
is an indication that the patient has little discomfort following MIS. 

Summary 

Minimally invasive surgery using the very small incisions of V-MIS or using the some-
what larger incisions of MIS has a proven track record of producing shallow pocket prob-
ing depths, improved attachment levels, clinically undetectable recession, and long-term 
stability of the improved results following surgery. In addition to these favorable clinical 
results, patient satisfaction with these procedures has been high. This is reflected in a 
lack of discomfort immediately following the surgical procedure, no food packing, or ther-
mal sensitivity following initial surgical healing, and minimum to no negative esthetic 
changes following surgery. The use of V-MIS/MIS where indicated for regeneration of 
damage from periodontal destruction is highly clinically predictable and is viewed very 
favorably by patients. 

(Figure 29)  After the base of the papilla has been closed 

with a vertical mattress suture, the tips of the papilla are ap-

proximated at or above the presurgical height with finger 

pressure only. 
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