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ree running (FR)! pulsed Nd:YAG lasers
have been used safely and effectively in the
periodontal pocket for over 12 years for
pocket sterilization? and laser curettage.3 Laser
periodontal therapy (LPT) is a laser-based proce-
dure that builds on early laser sulcular debride-

ment techniques, and
was developed specifical-
ly for the treatment of
moderate to severe peri-
odontitis. It is a surgical
procedure patterned
after the excisional new
attachment  procedure
(ENAP)Y to selectively
remove diseased and
necrotic tissue within the
sulcus, but the laser has
replaced the scalpel.
Originally referred to as
Laser-ENAP56 LPT7.8
has evolved to provide a
minimally invasive alter-
native to ressective, sub-
traction surgeries. Other
advantages of LPT
include improved hemo-
stasis intraoperatively
and improved patient
comfort and acceptance.

The procedure combines the best aspects of laser
soft tissue surgery with well-established princi-
ples of periodontal disease therapy.

The cases presented here show that, for a
growing number of patients, LPT can provide
clinical outcomes comparable with invasive surgi-

Figure 1. Laser periodontal therapy, step-by-step technique. (A) Periodontal probing indicates
excessive pocket depth. (B) Laser troughing: free running pulsed Nd:YAG laser irradiation, at
100 psec to 150 psec pulse duration. Beginning at the gingival crest (not into the sulcus at
first). Troughing provides visualization of and access to the root surface by removing necrotic
debris, releasing tension, and controlling bleeding. It further defines tissue margins preceding
ultrasonic and mechanical instrumentation, preserves the integrity of the mucosa, and aids
maintenance of the gingival crest. (C) A piezo-electric scaler, small curettes, and root files are
used to remove root surface accretions. (D) A second pass with the laser at 150 psec to 650
usec pulse duration finishes debriding the pocket, provides hemostasis, and creates a “soft
clot.” (E) The tissue is compressed against the root surface to close the pocket and stabilize
the fibrin clot. (F) Occlusal trauma is adjusted with a high-speed handpiece, and mobile teeth
are splinted. (G) New attachment (new bone, cementum, and PDL) is achieved.
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Figure 2, Preoperative x-ray.

Figure 4. Gamma correction of the before and 14-month postoperative
x-ray using Emago software.1® White areas indicate increased bone den-
sity. Bone density increases extend circumferentially and three-dimen-
sionally into the alveolus.
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Figure 5. A comparison of the pretreatment x-ray of the bone surrounding No. 24 with the x-ray obtained 9 and 14 months posttreatment shows strong
evidence of substantial increased bone density. The density profiles at the bottom of Figure 5 demonstrate this clearly. Notice that the alveolar inter-
proximal areas of teeth Nos. 23 through 25 are radiolucent before treatment, indicative of severe inflammation. By 14 months posttreatment, these
areas have opacified. Radiographic findings show evidence of interproximal bone fill and what seem to be new bony structures interproximal to teeth
Nos. 23 and 25. Natice that the densities in the region of the roots and the root canals have been balanced with gamma correction to yield approxi-
mate equal values.
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Figure 6. Mesial of tooth No. 24 at 9 months post-op.

Figure 7. Distal of tooth No. 24 at 9 months post-op.

Figure 8, Lingual of tooth No. 24 at 9 months post-op.

cal procedures. The step-by-step surgical technique is out-
lined in Figure 1. This technique selectively removes sul-
cular and pocket epithelium, preserving connective
fibrous tissues and Reté pegs.® The primary end point of
LPT is debridement of inflamed and infected connective
tissue within the periodontal sulecus and removal of calci-
fied plaque and calculus adherent to the root surface. In
addition, the bacteriocidal effects of the FR pulsed
Nd:YAG laser plus intraoperative use of topical antibiotics
are designed for the reduction of microbiotic pathogens
(antisepsis) within the periodontal sulcus and surround-
ing tissues.l0-12 The wound is stabilized, the teeth are
splinted, and occlusal trauma is minimized to promote
healing. Oral hygiene is stressed, and continued periodon-
tal maintenance is scheduled. No probing is performed for 6
months, minimum. .

The desired result is achieving new attachment of gin-
gival tissue to the root surface, thereby decreasing pocket
depth. Ideally, remineralization and regeneration of sup-
porting bone and regrowth of the periodontal ligament
will also occur. The two cases presented were selected
from our current database of patients, with complete probe
depth and radiographic follow-up data.
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Case No. 1

A 41-year-old white male presented August 23, 1994, with
concerns regarding deep pockets around bridgework and a
history of conventional scalpel gum surgery. The patient
was referred by an existing patient of record and was
under the care of a university periodontist. Medical histo-
ry was unremarkable. Oral hygiene was fair. The condition
of the gingiva was red and edematous. The lower left and
right quadrants had bridgework to replace missing teeth,
with several areas of malocclusion. Tooth No. 20 was ver-
tically compressible in the pocket. The patient reported
that in two previous scalpel surgeries the malocclusion
was never addressed. Radiographs revealed moderate to
severe horizontal and vertical bony defects throughout.
Periodontal charting around 26 teeth (156 sites) demon-
strated generalized moderate to deep pockets up to 12 mm
deep; 104 sites probed = 4 mm (36.5% normal) and 13 sites
probed = 8 mm. Mean probe depth (MPD) at baseline was
4.98 mm. A bilateral 12-mm defect was located on the dis-
tal-buccal and distal-lingual aspect of tooth No. 20 (Figure
2) with MPD of 9 mm. The patient was confirmed with a
diagnosis of generalized moderate to severe periodontitis
and was scheduled for LPT.
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The upper left and lower right quadrants were treated
on September 7, 1994. At that time we were using our
original dLase 300, pulsed Nd:YAG dental laser (Ame-
rican Dental Technologies, Inc). In this system we had
only one pulse width! available, the 150 psec cutting or
“short pulse.”3 Troughing around each tooth was done at
150 md, 20 Hz (3 watts at the console with 3.5 watts meas-
ured at the fiber tipl4:15). This laser did not have the capa-
bility of recording the total energy delivered, so the actu-
al dosimetry is not available. A 320-um optical fiber was
used to deliver the laser energy. All quadrants were treat-
ed identically. The patient tolerated the procedure well
with no complications or adverse effects.

The patient was evaluated 1 week following treatment
of each quadrant. Soft tissue was healing well. Oral
hygiene instructions and periodontal aids were dispensed.
The patient was scheduled for a 60-day evaluation for
periodontal probings and maintenance. When the patient
was seen at 60 days the chart record states, “Periapical
x-ray of No. 20 shows periodontal regeneration including
PDL and bone. Oral Hygiene (OHI) is excellent. Bleeding
on probing is minimal. Patient reports are excellent
regarding the subjective and objective symptoms and
signs. Patient is using Proxibrush regularly with excellent
results.”

Mean probe depth change (MPDC) is computed by
finding the mean of the differences in probing depths
from baseline to follow-up. MPDC of tooth No. 20 at 14
months posttreatment reduced an average of 4.5 mm, or
50% pocket depth (PD) reduction with no recession. The
4.5-mm MPDC in this patient is consistent with a 4.5
MPDC for pockets = 8 mm reported in a previous LPT
case report of 4 patients,” and over 1,900 probing sites in
42 patients in a retrospective, multicenter, private prac-
tice study.®

A comparison of the pretreatment x-ray of the bone
surrounding tooth No. 20 with the x-ray obtained 14
months posttreatment shows strong evidence of bone fill
mesially and distally (Figure 3). The gamma correction
contrastsl® (Figures 4 and 5) demonstrate the elimination
of the mesial and distal bony defect and a marked increase
in radiographic density interproximal to teeth Nos. 19
through 21, throughout the alveolus and into bone.
Mobility reduced from vertical class III to no mobility in
14 months. The results have been confirmed clinically and
radiographically and have remained stable for 7.5 years
with only one treatment.

Case No. 2
A 67-year-old white female presented with a large circum-
ferential periradicular bone defect around tooth No. 24.
She contacted our office after being referred to a local
periodontist by her treating general dentist, upon the urg-
ing of her son who is a patient in our office.

The patient had an unremarkable medical history.
Dental exam and history revealed a lower partial denture
to replace the posterior teeth. The referring general den-
tist had, upon x-ray diagnosis of the defect on No. 24,
immediately splinted the tooth with composite bonding to
teeth Nos. 23 and 25. He had also taken the immediate
step to adjust the incisal impact trauma.
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All anterior teeth, especially teeth Nos. 8 and 9—those
opposing teeth Nos, 23 and 24—were in fremitus upon
immediate closing. The linguals of the anteriors were
adjusted. Perio charting indicated the pockets and bone
defects were on the lingual of the lower anteriors.
Sinus/fistula tract was present on the lingual of tooth No.
24, Pretreatment, there was approximately 3 mm of reces-
sion on the lingual and 1 mm on the facial of tooth No. 24.

The PerioLase II (Millennium Dental Technologies)
variable pulsed FR Nd:YAG laser was used for this
patient. An improvement over the dLase 300 was the
availability of seven user-selectable pulse durations (100
usec to 650 usec). For this case, troughing around the
tooth was done with a “short pulse” having digital pulse
duration of 100 usec.!® Pulse energy was set to 150 mdJ
and repetition rate was 20 Hz, giving an average power of
3 watts.15 The parameters for the coagulating and hemo-
stasis used to finish the procedure were 150 psec dura-
tion, 150 mdJ, 20 Hz, giving an average power of 3 watts.15
A 320-um optical fiber was used to deliver the laser ener-
gy.

Another advantage of this laser system was the read-
out of total energy (in joules) delivered during the proce-
dure, also known as fluence. This value is essential in
determining the light dose.l” To compute light dose, the
total energy delivered (100 J) is divided by the sum of the
depths of all pockets (56 mm), which, in this case, was 1.78
J per mm PD. (Please note: The proper light dose used in
this case is counter-intuitive for a defect as large as this.
The total amount of energy used—1.78 J/mm PD is about
10 times less than the 16 J/mm PD used for most mean
pocket depths reported previously..14.15)

The patient tolerated the procedure well, with no com-
plications or adverse effects. No dressings were placed
immediately post-op to protect the gum tissues, only the
stable fibrin “soft” clot that was forming. The condition of
the periodontal tissues 1 week post-op was remarkable in
the appearance of healing in spite of the large size of the
defect. No evidence of further recession was noted. Perio-
dontal maintenance by the patient was dutiful and consis-
tent at 3-month intervals. A follow-up exam was done at 9
months posttreatment; 1 mm of recession on the facial was
noted (Figures 6 and 7), and 3 mm of recession on the lin-
gual (Figure 8), along with light calculus and a healthy
appearing gingiva.

Probing depths charted 9 months posttreatment pro-
vided a quantitative index of the efficacy of LPT. The total
MPD for tooth No. 25 was 9.3 mm pretreatment, and 2.8
mm at 9 months, for a MPDC of 69.89% pocket reduction
or 6.5 mm overall. The pockets = 8 mm have been reduced
90.6% by an average of 7.6 mm from MPD of 10.6 mm pre-
treatment, to an MPD of 3 mm. The MPDC in this case
study of 6.5 mm and 7.6 mm exceeds the 4.5 mm reported
in case No. 1 and in previous reports. Note: This patient
was treated only once during the entire 14-month time
frame. Periodontal probings were not performed until 9
months post-op.

Discussion
More detailed, quantitative comparative analyses of the
efficacy of LPT with a larger sample size are in prepara-
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tion. Although presented as unique examples, these cases
can be compared with published data for a better under-
standing of how these patients have fared relative to
alternative treatments.

In more than 24 combined years of research and clini-
cal laser experience, we have had the opportunity to use
most laser wavelengths, device configurations, and deliv-
ery systems. We have applied our experience and research
to calibrate the laser parameters and modify our protocol
as we went along. When we evolved from using the dLase
300 to the Multi-Variable Pulse PerioLase II, the addition
of longer pulse durations dramatically improved intraop-
erative hemostasis and shortened the overall time in the
chair by 50%, from 90 minutes per quadrant to 45 min-
utes. The energy readout (fluence) has allowed us to keep
track of light dose and to compare dosimetry with clinical
outcomes. From this we have developed procedural-based
dosimetries. We have also added modifications to the over-
all treatment program. Over the years, LPT has evolved to
the proper application of laser technology plus a medical-
ly sound approach to wound management, together with
real-world clinical efficiencies in implementation and
applicability.

The changes we have observed in bone density are
very similar to those reported by Dubrez et al.l8
Comparison of our preliminary radiographic findings with
this study are useful because their quantitative radi-
ographic analyses are identical in concept to the density
profiles generated by Emago. In the Dubrez et al 18 study,
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interproximal sites in patients who demonstrated bone
loss in association with 2 5-mm PDs were evaluated.
Treatment consisted of coronal scaling, root planing, topi-
cal antibiotics, and rigidly maintained oral hygiene. They
observed improved bone density at 1 year. A quantitative
comparison of bone density changes seen in that study
versus what we observe in our patients is beyond the
scope of these case reports. However, it is not unexpected
that if we see clinically a general improvement in the
health of the surrounding tissues we will also see a sub-
sequent increase in the radiographic density of alveolar
bone.
Conclusion

It is our hope that the case studies presented here demon-
strate what is possible to achieve if the complete disease
processes are understood and addressed. While it is possi-
ble to achieve results similar to those shown in this arti-
cle without using a pulsed Nd:YAG fiber-optic laser, these
results were accomplished using a “closed” noninvasive
methodology that was both easy to perform and perceived
by the patients as a much preferred option to scalpels,
bone grafts, or extraction and implant placement. 4
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full width/half max. That is the pulse time (duration) in microseconds measured the full width on the “x” axis (width) of an oscilloscope at one half the maximum of
the “y" axis.

4. CAUTION: Laser dosimetry described in this paper is NOT recommended unless the practitioner is well-trained and experienced. Exceeding the laser parameters
or overtreating large defects described for these cases may lead to prolonged healing, tissue and tooth loss, and other complications.

5. Power (Watts): The rate of doing work. It is critical to accurate communications of dosimetry that therapeutic power delivered to tissue be confirmed through meas-
urement at the fiber tip with a calibrated power meter, as the power can vary as much as 30% or more from the power settings displayed on the console of any laser
device. A PowerMax PM600 power meter (Molectron Detector) was used in both case studies presented.

6. Analog x-ray films were digitized and analyzed with Emago (Advanced Medical Devices) and Photoshop software. In Emago the pretreatment reference image and
the posttreatment images were balanced for differences in exposure and film processing characteristics with gamma correction. Gamma correction is a computer-
ized algorithm that modifies the gray level distribution of an image using the gray level distribution of another image as a reference. The software provides means of
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7. Light dose (joules per mm pocket depth) is similar to drug dose (mg per kg body weight) in that light dose defines the concentration of laser energy at the treatment
site in a similar manner as drug dose defines the concentration of a drug in the tissues. Light dose is a very useful parameter inasmuch as certain clinical outcomes
of laser surgery (eg, adverse effects) are dose dependant.
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