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PRETREATMENT
A. Outline of Case
1. Full Clinical Description
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She was taking no medications and had no known allergies. She had experienced seizures in the past. She
reported having a cyst in her left ear and had pain associated with the cyst. There were no contraindications
to treatment. Her occlusion is bilaterally Angles Class I with teeth #7, 26, and 27 edge-to-edge. Her
temporomandibular joint (TMJ) had normal function. She was missing teeth #1, 3, 13, 16, 17, and 32. Restorations
present included amalgam fillings on teeth #12, 14, 19 and 30. Tooth #8 had endodontic treatment and was
restored with a porcelain-fused-to-metal (PFM) crown. Tooth #30 had significant fractures but no pain. Decay
was present on the occlusal surfaces of teeth #2, 15, 18, and 31. Tissues were inflamed with the presence of
plaque and calculus located both supra- and subgingivally. Periodontal pocketing ranged from 2 to 7 mm with
bleeding on probing. There were areas of gingival recession ranging from 1 to 3 mm and furcation involvements
of class I and II on molars. Periodontal disease was diagnosed during this appointment and the patient chose to
pursue nonsurgical periodontal treatment.
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Figure 1: Initial anterior view

2. Radiographic Examination
A panoramic radiograph (Figure 2) and vertical bitewings were taken at the initial hygiene appointment.
Additional periapical radiographs were taken to further evaluate current bone loss and possible decay (Figure
3). Horizontal and vertical bone loss were noted with furcation involvement on teeth #2, 15, and 19. No areas of
decay were detected radiographically.
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A 35-year-old healthy Caucasian female presented for routine dental prophylaxis and periodic examination. Her
chief complaints were the dark line at the gum on tooth #8 and missing teeth affecting function (Figure 1). Her
last dental visit was several years prior. During the hygiene appointment, the health history was reviewed and
tissues were visually screened for signs of oral cancer. Comprehensive restorative, periodontal, and radiographic
examinations were completed. Micro-ultrasonic scaling, biofilm removal, and coronal polishing were performed
as well. The patient was educated concerning her oral health and probable progression of untreated disease.
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Figure 2: Panoramic radiograph of July 16, 2007
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Figure 3: Full-mouth series of September 20, 2007

3. Soft Tissue Status
Tissues appeared inflamed and irritated with the presence of biofilm and calculus. A complete six-point
periodontal probing was performed with 7 mm as the greatest pocket depth. Bleeding on probing was noted.
Moderate-to-heavy subgingival calculus was present in posterior areas, as well as supragingivally on the lingual
surfaces of the lower anterior teeth. Recession of 1-3 mm was present on all maxillary teeth and on a majority
of mandibular teeth. Class I mobility was noted on teeth #8, 9, 11, and 12 and class II mobility on tooth #10.
Furcation involvement of class I existed on teeth #2, 14, 15, and 30 and class II on teeth #18, 19, and 31 (Figure
4). A statistical summary of overall periodontal health showed 37 hemorrhaging sites upon probing, 106
periodontal pockets of 4 mm or greater, and all 26 teeth present exhibiting pocket depths beyond normal limits.
The oral cancer screening was within normal limits.
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Figure 4: Initial periodontal chart
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•
•
•
•
•

Missing teeth: #1, 3, 13, 16, 17, 32
No other teeth exhibited nonvital signs other
than tooth #8
Endodontic treatment on tooth #8 and existing
PFM crown
Decay noted on occlusal surfaces of teeth #2,
15, 18, and 31
Occlusion classification is Angle’s Class I,
bilateral with teeth #7, 26 and 27 positioned
edge-to-edge

Active-phase I periodontal infection therapy:
Full-mouth treatment of left side then right side
within 36 hours to include:
• assessment of patient’s plaque management,
refining techniques and continued motivation
for thorough daily care
• full-mouth micro-ultrasonic instrumentation
and hand instrumentation for definitive biofilm
and calculus removal
• laser soft tissue decontamination and superficial
coagulation for teeth exhibiting a pocket depth
of ≤ 4 mm and/or bleeding on probing
• intraoral photographs

3. Indications for Treatment

6. Informed Consent

Treatment was indicated to halt the periodontal
destruction and rehabilitate the affected tissues.
Periodontal infection therapy must include removal
of biofilm and calculus from the root surfaces through
scaling. The CO2 laser furthers decontamination of
the pocket by addressing the periodontal pocket
wall. The 10,600-nm wavelength is highly absorbed in
water and hydroxyapatite. The chromophore, water,
has a high percentage in inflamed tissue. Laser-tissue
interaction reduces pathogens in the pocket and
coagulates hemorrhaging sites, assisting the body’s
healing response.

After being educated in the progression of untreated
periodontal disease and treatment options, the
patient gave verbal and written consent for active
phase I periodontal infection therapy. This was
documented in the patient’s record.

Laser decontamination appointments (3 in
number) continue the process of reducing the
pocket bacterial counts and supporting the body’s
healing process. These appointments include:
• assessment of patient’s plaque management,
refining techniques and continued motivation for
thorough daily care
• micro-ultrasonic instrumentation at the cervical
third of the tooth
• laser decontamination of previously treated teeth

4. Contraindications for Therapy and Precautions

5. Other Tests
TMJ was normal. The patient reported having a
cyst in her left ear which was causing pain. She was
scheduled to have the cyst surgically removed by an
otolaryngologist within a month.

B. Diagnosis and Treatment Plan
1. Diagnosis
Provisional diagnosis included advanced chronic
generalized periodontitis. The doctor’s final diagnosis
stated: severe generalized chronic periodontitis.
Decay was present on teeth #2, 15, 18, and 31 and
significant fractures were present on tooth #30.
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2. Treatment Plan Outline
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Restorative treatment to include: Composite fillings
on the occlusal surfaces of teeth #2, 15, 18, and 31
and a build-up and crown to strengthen and protect
tooth #30. Restorative treatment was planned after
completion of active phase I periodontal infection
therapy.

Smith

Twelve-week post-therapy appointment to
include:
• health history review
• oral cancer screening
• periodontal charting to assess rehabilitation
• assessment of patient’s plaque management,
refining techniques and continued motivation
for thorough daily care
• micro-ultrasonic instrumentation for full-mouth
bacterial decontamination and calculus removal
• coronal polishing
• laser decontamination of unresolved areas
which present as a pocket depth of < 4 mm
and/or bleeding on probing
• intraoral photographs
• determination of re-care interval

There were no contraindications for this patient
to receive laser-assisted treatment of periodontal
disease with the CO2 laser.
Laser safety precautions for protection of the patient
and clinician included but were not limited to:
• wearing of 10,600-nm laser protective eyewear
by all operatory personnel
• use of 0.1-micron filtration masks
• the environment secured to limit access
• the laser-in-use warning sign placed
• reflective surfaces minimized
• high-volume evacuation utilized for plume
control and to cool the tissue
Because this wavelength is also absorbed into
hydroxyapatite, the energy from the tip must be
directed toward the soft tissue and away from the
tooth and bone.
5. Treatment Alternatives
•
•
•
•

No treatment and progression of disease,
eventual tooth loss and systemic impact
Conventional scaling and root planning
Placement of localized antimicrobials or
antibiotics with possible reactions
Periodontal surgery

TREATMENT
A. Restorative
Restorative treatment to be scheduled following the
completion of active phase I periodontal infection
therapy.

B. Treatment Objectives
The treatment objectives are to halt the destruction
of the periodontium due to disease processes. Laserassisted periodontal treatment reduces bacterial load
in the periodontal pocket wall, thereby reducing
the related inflammatory response by the body. The
10,600-nm CO2 laser wavelength is well absorbed
in the water of inflamed tissue. Signs of healing,
such as decreased probing depths, elimination
of hemorrhaging, and normal tissue coloration
and texture, are desired. The appointments were
designed to allow the patient customized education
in specific daily biofilm management techniques,
ensuring maximum rehabilitation of the tissues.
Beginning with the most infected teeth, each
appointment provides debridement of root surfaces
through scaling followed by tissue decontamination
and superficial coagulation through lasing. At
the three subsequent laser decontamination
appointments, approximately 7 to 10 days later, the
previously treated areas are revisited for ultrasonic
biofilm removal from tooth surfaces and laser
decontamination of tissues. This continues the
reduction of bacterial load and enhances the body’s
healing response. It also allows reinforcement of
behavior modification in daily biofilm management.
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4. Hard Tissue Status
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C. Laser Operating Parameters

Please note: Level refers to emission cycle which,
with this setting, would be on 5% and off 95% of
the cycle. Also, the tapered tip reduces the power to
the tissue by approximately 66%, so 2.0 W would be
approximately 0.7 W received by the tissue.
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D. Treatment Delivery Sequence
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The treatment delivery sequence at each therapeutic
appointment included:
• review of health history
• biofilm management assessment and
instruction
• Topical anesthetic administered at the gingival
margin and subgingivally (a compounded
preparation called TAC,
20% lidocaine, 4% tetracaine, and 2%
phenylephrine)
• Local anesthetic 2% lidocaine with 1:100,000
epinephrine
• micro-ultrasonic and hand instrument
debridement of root surfaces
• laser decontamination and superficial
coagulation
• postoperative care instructions given
• pre- and postoperative photographs
Smith

Laser safety measures included:
• use of 10,600-nm wavelength and OD +5 laser
protective eyewear by all operatory personnel
• use of 0.1-micron filtration masks
• the environment secured to limit access
• the laser-in-use warning sign placed
• reflective surfaces minimized
• high-volume evacuation utilized for plume
control and to cool the tissue

Treatment was circumferential around each tooth rather than treating only the pocket site. This allowed
decontamination of the crevicular fluid as well as the tissue wall since this laser wavelength is absorbed in water.
Figure 8 shows the laser tip placement on tooth #30, which is featured in this case. Half of the mouth was treated
one day and the following day the other half. Initial treatment is represented in Figures 9a through 9g.

Chart documentation included laser and wavelength
used, perio insert, operating parameters, and
emission duration.
The laser tip patency was evaluated (Figure 5) and
the laser test-fired immediately prior to patient care
(Figure 6). To inhibit epithelial growth into the pocket
and provide surface tissue decontamination, the
tip was kept in noncontact mode at a distance of 1
mm from the moist gingival margin and the tissue
was dehydrated to inhibit epithelial growth into the
pocket and the surface tissue was decontaminated.
Tissue interaction dictated the speed of this
application. There was a light frosted appearance
to the tissue. The tissue was rinsed with water. Next,
internal pocket decontamination was accomplished
by inserting the tip 1-2 mm within the pocket
and guided slowly through the pocket from the
distal col to the mesial col. (A large molar will take
approximately 16 seconds and a smaller tooth, such
as lower incisor, will take approximately 8 seconds.)
The endpoint of treatment was determined both
by tissue interaction and the amount of exposure
duration. There may or may not be a “fresh bleed”
as the CO2 laser also dehydrates and coagulates
during the application. The tip was always directed
away from the root surface. Accumulated debris was
wiped from the tip with a water-moistened gauze
and patency was maintained (Figure 7). If the tip were
to become obstructed, a 0.04-mm wire was used
to remove debris from within the tip lumen. Once

Figure 5: 633-nm diode laser aiming beam of the 10,600-nm CO2 laser
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A superpulsed CO2 laser (PerioPulse manufactured
by DEKA, a division of the El.En Group, Florence, Italy)
was used in treatment. It is cleared by the U.S. FDA
(K081181) for soft tissue use including the periodontal
pocket. The 10,600-nm laser wavelength was used
with a tapered tip yielding a 400-micron spot size.
For bacterial reduction and coagulation, the laser
parameters were level 5, 50 Hz and average power
of 2.0 Watts. It was used in a noncontact technique
with an average application duration of 26 seconds
per tooth. The total laser emission duration for active
phase I periodontal infection therapy was 29 minutes.

patency was confirmed, laser use within the pocket resumed.

Figure 6: CO2 laser test-fire on moist paper to detect appropriate interaction at low setting
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Figure 8: Tooth #30 mesiolingual position of laser tip is parallel to the tooth structure directing energy onto soft tissue
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Figure 9a: Tooth #30 mesiolingual view showing 5-mm initial probe. Scaling was then performed prior to laser use
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Figure 7: CO2 laser tip with debris accumulated. No visible aiming beam indicates need for cleaning the inner portion of tip

Figure 9b: Tooth #30 mesiolingual view showing dehydration of gingival margin
Smith
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Figure 9e: Tooth #30 mesiolingual view of first laser decontamination appointment
that followed 1 week after scaling and laser decontamination appointment

Figure 9d: Tooth #30 mesiolingual view showing immediate post-laser decontamination of first appointment with scaling

Figure 9f: Tooth #30 mesiolingual view of second laser decontamination appointment
that followed 2 weeks after scaling and laser decontamination appointment

Smith
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Figure 9c: Tooth #30 mesiolingual view depicting laser decontamination treatment
following scaling in the same appointment

Smith
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H. Documentation
All treatment and related information was recorded in the patient’s treatment record.

FOLLOW-UP CARE
A. Assessment of Treatment Outcomes
The patient was assessed at 1 week, 12 weeks, and 6 months following active phase-I periodontal infection
therapy. Periodontal charts show comparative data of initial state to 3 months post-therapy. Percentage of
improvement at 3 months was seen with 57% in bleeding reduction, 93% in pocket site reduction, and 73% fewer
teeth exhibiting periodontal pocketing.

Figure 9g: Tooth #30 mesiolingual view of third laser decontamination appointment
that followed 3 weeks after scaling and laser decontamination appointment

E. Postoperative Instructions
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Postoperative instructions were the same after each visit. The patient was instructed to avoid (for the first 24 hours)
acidic, rough, or crunchy foods. Normal eating could resume following that period. Avoidance of seeds, husks,
and other foods that may lodge between the gingiva and teeth was recommended for a week. Instructions and
technique for use of oral hygiene aids were explained. In areas lased, subgingival flossing was to be avoided for
several days. All other areas were to be cleaned as usual. If discomfort occurred, the patient was instructed to use
warm salt water rinses and over-the-counter pain medication. The patient was informed that the most important
aspect of the therapy was the healing process and minimizing biofilm at the gingival margin was critical in
preventing re-infection.

F. Complications
The patient had no complications following therapy. The subsequent appointments had no complications during
or after the laser treatments associated with them.

G. Prognosis
The patient’s prognosis was fair overall. She was still smoking 1 pack per day of cigarettes which compromised her
periodontal health. The furcations were of concern. Her biofilm management skills had improved throughout the therapy. It
is critical she continue with supportive periodontal therapy to keep the disease closely monitored and controlled.
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Twelve-week post-therapy appointment included:
Significant resolution was noted. Teeth #15 buccal and #2 mesiolingual showed 5 mm pocketing in furcations.
Other tissues were showing signs of improved health: decreased probing depths and hemorrhaging, normal tissue
coloration, firm texture, no mobility, and no recession.
• health history review
• oral cancer screening
• 6-point pocket and hemorrhaging periodontal charting to assess rehabilitation
• assessment of patient’s biofilm management, refining techniques and continued motivation for thorough
daily care
• micro-ultrasonic instrumentation for full-mouth bacterial decontamination and hand instrumentation as
needed
• coronal polishing
• laser decontamination of unresolved areas which present as a pocket depth of < 4 mm and/or bleeding
on probing. The same laser parameters and techniques were used. No additional laser decontamination
sessions were scheduled.
• determination of recare interval: 12 weeks with laser assistance planned for any areas presenting as < 4 mm
pockets and/or bleeding/inflamed areas
The previously mentioned CO2 laser was used with the same style of tapered tip yielding a 400-micron spot
size. For bacterial reduction and coagulation, the laser parameters were the same at previously noted, level 5, 50
Hz, average power of 2.0 Watts. It was used with the same noncontact technique with an average application
duration of 26 seconds per tooth. Emission duration totaled 4 minutes for this appointment. Oral hygiene
instructions were reviewed. A 12-week supportive periodontal therapy appointment was scheduled. Short-term
follow-up is illustrated in Figure 10.
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The one-week examination revealed that the tissues were healing and the patient’s skill in biofilm management
was improving.

Smith
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Figure 10: Tooth #30 mesiolingual view at 3 months post-treatment

At 6 months post-therapy:
• The patient experienced some relapse due to decline in consistent plaque management.
• Bleeding continued to improve but pocketing increased. Teeth #2 buccal and #15 buccal furcations still
exhibited a pocket within the furcation.
Another therapeutic appointment was performed and included:
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•
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•
•

•

health history review
oral cancer screening
6-point pocket and hemorrhaging periodontal charting (Figure 11)
assessment of patient’s plaque management, refining techniques and continued motivation for thorough
daily care
micro-ultrasonic instrumentation for full-mouth bacterial decontamination and hand instrumentation as
needed
coronal polishing
laser decontamination of unresolved areas which present as a pocket depth of < 4 mm and/or bleeding
on probing. The same laser parameters and techniques were used. No additional laser decontamination
sessions were scheduled.
determination of recare interval: 12 weeks with laser assistance planned for any areas presenting as < 4 mm
pockets and/or bleeding/inflamed areas.

The previously mentioned CO2 laser was used with the same style tapered tip yielding a 400-micron spot size. For
bacterial reduction and coagulation, the same laser parameters were level 5, 50 Hz, average power of 2.0 Watts.
It was used with the same noncontact technique with an average application duration of 26 seconds per tooth.
Emission duration totaled 6 minutes for this appointment. Oral hygiene instructions were reviewed. A 12-week
supportive periodontal therapy appointment was scheduled. Long-term follow-up is illustrated in Figure 12.
Smith
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•
•

Figure 11: 6-month post-treatment periodontal chart
Smith
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Figure 12: Tooth #30 mesiolingual view at 6 months post-treatment

B. Complications
The patient experienced no complications related to laser treatments. She had no soft or hard tissue damage, no
sensitivity in any areas, and was pleased with the results from the therapy.

Figure 13a: Tooth #30 mesiolingual view, initial probe

C. Long-Term Results
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At 12 weeks post-therapy there was marked improvement. Hemorrhaging sites improved by 78% and number of
perio sites by 85%. At 6 months post-therapy, the patient had an increase in perio sites due to decline in consistent
daily plaque management. Comparing 6-month post-therapy to the initial state, improvement showed 87% in
hemorrhaging and 86% in number of perio sites (Table 1). The periodontal chart shows comparison of initial,
3-month, and 6-month intervals (Figure 11). The patient was very pleased and highly motivated with the success.
Figures 13a, 13b, 13c, and 14 show the comparison of tissues initially, 3 months and 6 months post-therapy.

Table 1: Comparison of Laser Therapy Over Time
Laser Treatment
Initial*
3 Months
6 Months

Number of Teeth
26
8
13

Laser Emission Duration (minutes)
29
4
6 minutes

Total laser emission duration over 6 months:39 minutes
*Initial exposure includes 3 laser decontamination appointments
Smith

Figure 13b: Tooth #30 mesiolingual view at 3 months
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D. Long-Term Prognosis

E. Discussion

The patient has a fair prognosis. Though she was
compliant with appointments to the 6-month mark,
furcation involvements and continued smoking are
a challenge to the health gained in therapy. Effective
oral hygiene and 12-week supportive therapy must
continue. Smoking cessation was encouraged. It is
critical to reinforce periodontal disease is site-specific
and episodic in nature. It is not cured but managed
through appropriate daily care and recommended
professional care. Following customized
recommendations will ensure the best results. Her
restorative treatment has not been scheduled.

The patient had successful removal of the cyst in her
ear, however still had hearing loss. She completed
6 months of supportive periodontal therapy then
discontinued dental care. Unfortunately she did not
complete the recommended restorative work.
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Figure 13c: Tooth #30 mesiolingual view at 6 months
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Figure 14: Final anterior view at 6 months
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