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It is estimated that approximately 4,500
surgical dental laser systems currently are
installed in dental offices in the United
States. In other words, approximately 3%
of the 140,000 practicing dentists in the
U.S. have access to dental laser systems;
there may be another 10,000 systems
worldwide.1 The number of dentists who
actually use lasers to treat inflammatory
periodontal disease is unknown, although
the numbers appear to be increasing
steadily. This increase is surprising since
only one university-based study of con-
trolled clinical trials of laser sulcular de-
bridement has been published.2,3 That
clinical trial, conducted in 1997 at the Uni-
versity of Texas Health Science Center at
San Antonio (UTHSCSA), examined the
efficacy and safety of using a pulsed
Nd:YAG laser in the periodontal sulcus. In
1999, based on results from this study,
American Dental Technologies received
FDA market clearance to claim that laser
sulcular debridement (also known as laser
curettage) was clinically safe and improved
clinical indices of periodontitis, including
pocket depth reduction, attachment level
gain, improved gingival index, and re-
duced bleeding index. Since then, several
other laser companies have received simi-
lar FDA clearances.

The authors have performed laser-assist-
ed new attachment procedures (LANAPs)
on a case-by-case basis in private prac-
tices and have published four case reports
to illustrate a typical range of results.4-6

Since case reports can be misleading, this
article presents a retrospective analysis of
42 patients who received LANAP at three
independent private dental practices.

Pre- and post-treatment probing depths
(obtained from patient records) were re-
viewed as the clinical index.

Investigations performed in clinical tri-
als under standardized conditions should
reflect optimal outcomes, which may not
represent outcomes found in private prac-
tice settings. One common debate involves
the general dentist’s ability to reproduce
published results on a predictable basis.7,8

Unfortunately, there are few systematic
studies with results from periodontal pro-
cedures performed in a private practice
setting.9 To address this issue, the retro-
spective results in this article are compared
to the prospective clinical trials data col-
lected at UTHSCSA. Results also are com-
pared to published results involving other
surgical and nonsurgical therapies.

Methods and materials
LANAP is a step-by-step procedure devel-
oped within a practice setting specifically
for treating moderate to advanced perio-
dontitis. Patterned after the Excisional
New Attachment Procedure (ENAP),
LANAP is designed to remove diseased and
necrotic tissue selectively from within the
periodontal sulcus. However, the LANAP
utilizes a free-running (10-6 seconds)
pulsed Nd:YAG laser in place of a scalpel.
Originally referred to as Laser-ENAP,
LANAP has evolved to provide a minimal-
ly invasive alternative to flap surgeries.4,5

When the technique was developed to
the point where positive and consistent re-
sults could be obtained, a training program
was initiated to instruct other clinicians in
the LANAP technique. A general dentist
and a periodontist who completed a five-

day training program subsequently con-
tributed patient records to this retrospec-
tive study (see Table 1).

Pretreatment examination, 
hygienic phase
In keeping with the current standard of
care, all patients initially are assessed with
a medical history, charting plaque index,
tooth mobility, and bleeding index.
Probing depths are sampled at selected
sites, pretreatment radiographs are evalu-
ated, and indications for LANAP are de-
termined. A periodontal maintenance
program is initiated for each patient that
includes initial supragingival scaling, in-
structions in personal oral hygiene, and
follow-up hygiene visits scheduled at
three-month intervals. Immediately be-
fore LANAP is performed, a 12 mm Pe-
rio-Probe (Marquis Dental Manufactur-
ing Company, Aurora, CO; 800.359.3206)
is used with 12–14 g of pressure to chart
probing depths at six sites around all
teeth. Treatment may be administered to
specific sites, a single quadrant, or split-
mouth (that is, right or left/upper or low-
er quadrants) but a single arch will not be
treated in a single visit. The schedule de-
pends on practice style and the severity of
the disease. It is customary to allow 7–10
days between split-mouth treatments, al-
though one center completed full-mouth
LANAP within three days of starting.

Dental laser systems
Three centers used the PerioLase free-run-
ning pulsed Nd:YAG laser (Millennium
Dental Technologies, Inc., Cerritos, CA;
888.495.2737), emitting near-infrared ra-
diation at a wavelength of 1,064 nm. The
range of laser parameters available with
these systems included two pulse dura-
tions: a short pulse of 150 µ/sec and a long
pulse of 635 µ/sec. Pulses could be deliv-
ered with a repetition rate of 10–50 Hz and
pulse amplitudes of 30–400 mJ. These set-
tings are summarized clinically as average
power in watts (W = J/sec). Combinations
of these laser settings produce an average
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power range of 0.30–8.00 W. The laser 
energy is delivered via an optical fiber that
is 320 µm in diameter and terminates in a
custom-made laser handpiece. Laser ener-
gy is emitted from the distal tip of the fiber
in contact with the tissue.

Retrospective data of this study were
compared with data from a controlled
clinical trial in which a similar pulsed
Nd:YAG laser (PulseMaster, American
Dental Technologies, Inc., Corpus
Christi, TX; 800.320.1050) was used. The
PulseMaster had a similar fiber-optic 
delivery system, a single pulse duration of
100 µ/sec, and maximum average power
of 6.0 W.

Laser-assisted new 
attachment procedure
LANAP includes charting probe depths,
local anesthesia, antibiotics, subgingival
scaling and root planing (SRP), laser treat-
ment, and occlusal adjustment (Fig. 1).3-5

The first pass with the laser (referred to as
laser troughing) is accomplished by using
the short duration pulse. The laser set-
tings varied among patients and investiga-
tors in practice, although a Molectron
PM-600 power meter (Coherent Molec-
tron, Portland, OR; 800.343.4912) meas-
ured that the PerioLase was within a range
of 3.0–4.8 W to the tissue at all three study
centers. The approximate lasing time was
one minute per tooth and the total energy
delivered (that is, the total light dose) was
10–15 J/mm of pocket depth.11 Exceeding
3.0 W average power is not recommended
except among experienced laser users.

Laser troughing affects sulcular de-
bridement and de-epithelialization. It is
executed by moving the fiber continuous-
ly, beginning at the gingival crest and
working back and forth systematically,
stepping down to the base of the pocket.
As lasing continues, the epithelial lining of
the pocket and necrotic debris accumulate
on the fiber tip. The fiber is withdrawn
from the pocket periodically and the coag-
ulum is removed by wiping the tip with
wet gauze. An endpoint is reached when
debris no longer accumulates. With expe-
rience, the dentist also may notice changes
in both the sound quality and the tactile
feedback emitted on laser impact when
the pocket has been debrided.

Following laser troughing, SRP is ac-
complished first by using a piezo-electric
scalar (Piezon Master 400, Electro Medical
Systems, Dallas, TX; 800.367.0367), fol-

lowed by small curettes and root files for re-
moving root surface accretions. Aggressive
root planing is minimized. A second pass,
using the PerioLase with the 635-µ/sec
“long pulse,” finishes debriding the pocket,
completes removal of epithelial tissue, pro-
vides hemostasis, and creates a soft clot.

The gingival tissue is compressed
against the root surface to close the pocket
and to aid with formation and stabilization
of a fibrin clot. Occlusal trauma is adjust-
ed with a high-speed handpiece (when ap-
propriate) and mobile teeth are splinted.

The primary goal of LANAP is debride-
ment to remove pocket epithelium and
underlying infected tissue within the 
periodontal pocket completely and to re-
move calcified plaque and calculus adher-
ent to the root surface. The bactericidal ef-
fects of the pulsed Nd:YAG laser, the
intraoperative use of topical chlorhexidine,
and the postoperative use of antibiotic
agents reduce microbiotic pathogens with-

in the periodontal sulcus and surrounding
tissues.12-19 At this point, the wound is sta-
bilized and occlusal trauma is minimized
to promote healing. Oral hygiene is
stressed and continued periodontal main-
tenance is scheduled. Patients are contact-
ed by phone within 24 hours and recalled
for postsurgical evaluation after one week.

Patients are placed on a three-month
periodontal maintenance program and a
complete follow-up periodontal evalua-
tion with probing is performed 6–12
months after the initial treatment. No pe-
riodontal probing was done within the first
three months to avoid physically trauma-
tizing nonmatured gingival attachments
and disrupting the healing process. Teeth
with pockets of 6.0 mm or more that ex-
hibit inflammation (that is, a Gingival In-
dex ≥ 2.0) may be retreated. Since data
analysis for this report is restricted to
pocket depth charting at the first follow-
up interval, the probing depth changes

Center Investigator(s) Location Laser utilized

CA Gregg and McCarthy Cerritos, CA PerioLase
OR Colby Eugene, OR PerioLase
UT Tilt Ogden, UT PerioLase
UTHSCSA Neill and Mellonig San Antonio, TX PulseMaster

Table 1. Sites contribuing data to this retrospective study.

Fig. 1. The clinical steps of LANAP, beginning with charting probe depths (A).  The primary
endpoint of LANAP is debridement of inflamed and infected connective tissue within the 
periodontal sulcus (B) and removal of calcified plaque and calculus adherent to the root 
surface (C).  In addition, the bacteriocidal effects of the FR pulsed Nd:YAG laser plus intraop-
erative use of topical antibiotics are designed for the reduction of microbiotic pathogens 
(antisepsis) within the periodontal sulcus and surrounding tissues.  A second pass with the
635 µ/sec “long pulse” laser finishes debriding the pocket (D).  Gingival tissue is compressed
against the root surface to close the pocket and aid with formation and stabilization of a fib-
rin clot (E).  The wound is stabilized, the teeth are splinted, and occlusal trauma is minimized
to promote healing (F).  Oral hygiene is stressed and continued periodontal maintenance is
scheduled.  No probing is performed for at least six months.
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reported here are not influenced by the
effects of retreatment.

UTHSCSA clinical protocol
The 1997 UTHSCSA study reported on 10
patients treated in a randomized, blinded,
split-mouth design.2 Protocol included
oral hygiene, SRP, and laser sulcular de-
bridement. Following a hygienic phase ap-
plied to all quadrants, three treatment
methods—SRP alone, SRP plus laser, and

no treatment—were assigned at random to
three quadrants; the fourth quadrant re-
ceived SRP plus laser. Evaluators were
blinded to the treatment method. A tech-
nique similar to LANAP was used, al-
though laser parameters were constant:
pulse duration was 100 µ/sec, energy per
pulse was 80 mJ, repetition rate was 25 Hz,
and average power was 2.0 W. A dosimetry
table defined a light dose based on pocket
depth and ranged from 6.6–10.0 J/mm of

pocket depth. The UTHSCSA study used a
lower average power than the LANAP; in
addition, UTHSCSA did not utilize the 635
µ/sec long pulse for a second pass.

Statistical analysis
In contrast to the UTHSCSA study, these
data were collected within the environment
of a private clinical practice and not as a
controlled prospective study. Medical
history, laser settings, laser dosimetry,

Initial pocket depth (in mm)
Center 4.0 5.0 6.0 7.0 8.0 9.0 Total

CA (n = 237) (n = 214) (n = 223) (n = 108) (n = 47) (n = 30) (n = 860)
Yes 199 175 201 98 44 27 744
No 38 39 23 10 3 3 116
Rate (%) 84 82 90 91 94 90 87

OR (n = 326) (n = 185) (n = 115) (n = 41) (n = 17) (n = 18) (n = 702)
Yes 276 170 110 41 16 18 631
No 50 15 5 0 1 0 71
Rate (%) 85 92 96 100 94 100 90

UT (n = 448) (n = 323) (n = 239) (n = 63) (n = 23) (n = 3) (n = 1,099)
Yes 410 317 237 62 23 3 1,052
No 38 6 2 1 0 0 47
Rate (%) 92 98 99 98 100 100 96

UTHSCSA (n = 50) (n = 66) (n = 24) (n = 15) (n = 10) (n = 6) (n = 171)
Yes 35 46 19 14 10 6 130
No 15 20 5 1 0 0 41
Rate (%) 70 70 79 93 100 100 76

Total (n = 1,061) (n = 788) (n = 602) (n = 227) (n = 97) (n =57) (n = 2,832)
Yes 920 708 567 215 93 54 2,557
No 141 80 35 12 4 3 275

Table 3. Pocket improvement at six months.

Rate (%) 87 90 94 95 96 95 90

Center CA OR UT UTHSCSA Total
Sample size

Patients 8 14 20 10 52
Pockets ≥ 4.0 mm 860 702 1,099 171 2,832

Gender
Male 4 6 5 3 18
Female 4 8 15 7 34

Age
Mean 57.0 54.1 52.2 44.0 51.9
SD 6.7 7.7 12.7 7.1 10.4
Range 50–67 37–65 31–76 33–53 31–76

Smoking history
No 6 13 12 — 31
Yes 2 1 8 — 11

Table 2. Demographic summary of participants.
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anesthesia, and clinical observations were
obtained by reviewing patient records
and the probing depths were recorded
onto periodontal charts by the investiga-
tor or a hygienist at chairside.

Patients who had experienced
LANAP in addition to at least two com-
plete sets of probing depths (consisting
of pretreatment and a first follow-up)
were selected. Since retrospective fol-
low-up data were not collected on a rigid
schedule, the term six months was de-
fined as an interval of more than 90 days
but less than 10 months. Probing depth
charts were examined by an independent
transcriber and entered into an Excel
spreadsheet; at that point, probe depth
averages were computed per patient and
per follow-up interval. Mean probing
depth was computed as the arithmetic
mean of all probing depths grouped by
initial probing depth or by patient.
Mean probing depth changes represent
the mean of the differences from baseline
to follow-up. To ensure consistency
among data sets, original data from
UTHSCSA data sheets were transcribed
into the same spreadsheet program. The
UTHSCSA follow-up was controlled at
six months (± seven days).

Screening more than 200 patient
records for inclusion criteria yielded 42
patients from three study centers with
six-month follow-up data. Data from the
UTHSCSA study was included for a total
of 52 patients with 2,832 pockets with
depths of 4.0 mm or more. Approxi-
mately one-third of the patients were
male and 25% were smokers. Patients
ranged in age from 31–76 with an overall
mean of 52. Patients at UTHSCSA were
approximately 10 years younger than pa-
tients from the other three institutions
(see Table 2).

Demographic data were compared
among centers using ANOVA and chi-
square procedures. Data on individual
pocket depths were obtained prior to
laser treatment and again at the follow-
up evaluation. Data were analyzed sepa-
rately for each initial pocket depth at
baseline and separated into two groups of
pockets: 4.0–6.0 mm and ≥7.0 mm.

Data for the baseline pocket depth,
follow-up depth, absolute change, and
percentage change from baseline were
summarized descriptively. For analysis
purposes, change in percentage was uti-
lized instead of absolute change due to

the dependence between the amount of
change and baseline value. For the two
groups of pockets, study centers, number
of patients in the center, and the number
of pockets in patients were compared us-
ing ANOVA for a nested design. Because
the patient was used as the unit of analy-
sis, center differences were compared to
the patient in center variation rather than
the pocket variation. Center differences
include differences between laser proce-
dures (UTHSCSA vs. LANAP).

Results
As would be expected, the mean pocket
depth was reduced as the initial pocket
depth increased (see Table 3).20-22 Im-
provement rates ranged from 88% (for
4.0–6.0 mm pockets) to 96% (for pockets
≥7.0 mm).

Overall, 42 patients treated with
LANAP had 2,311 pockets with initial
probing depths of 4.0–6.0 mm that

showed least squares mean reduction of
32.7% (1.55 mm); at the six-month eval-
uation, 89.8% of these pockets had im-
proved. There were 350 pockets of 7.0
mm or more among 37 LANAP patients;
these pockets showed least squares mean
reduction of 45.5% (3.44 mm) and
96.3% of these pockets showed improve-
ment after six months.

All three of the study locations
showed a greater mean improvement
than UTHSCSA (see Tables 4–7). It ap-
pears that the UTHSCSA procedure (in-
volving a single laser pass at lower power
settings) might be less efficacious for
these pocket depths.

Overall differences among centers
were insignificant statistically, among
both 4.0–6.0 mm pockets (p = 0.601) and
pockets of 7.0 mm or more (p = 0.946).
In addition, the individual contrast 
comparing the two procedures also was
not statistically significant for either the

Center No. of Prior to treatment Six months Change Change
pockets (in mm) (in mm) (in mm) (%)

CA (n = 8) 626
Mean (in mm) 4.66 3.19 1.47 30.70
Median (in mm) 4.00 3.00 1.00 25.00
SD 0.77 0.80 0.91 16.90

OR (n = 14) 675
Mean (in mm) 4.98 3.27 1.71 33.10
Median (in mm) 5.00 3.00 2.00 40.00
SD 0.83 1.25 1.38 25.10

UT (n = 20) 1,010
Mean (in mm) 4.79 3.09 1.47 34.40
Median (in mm) 5.00 3.00 2.00 33.30
SD 0.80 0.61 0.91 16.90

UTHSCSA (n = 10) 140
Mean (in mm) 4.81 3.69 1.12 23.20
Median (in mm) 5.00 4.00 1.00 25.00

Table 4. Six-month comparison for 4.0–6.0 mm pockets.

Center <10 10–19 20–29 30–39 ≥40

CA 1 0 2 1 4
OR 0 2 4 6 2
UT 0 1 5 11 3
UTHSCSA 1 2 3 4 0

Table 5. Mean reduction (by percentage) of
patients with 4.0–6.0 mm pockets at baseline.

SD 0.71 1.18 1.09 22.10

Total 2 5 14 22 9



4.0–6.0 mm group (p = 0.219) or the
group of 7.0 mm or more (p = 0.619).
The inability to identify differences be-
tween laser treatment protocols is due in
part to the wide variability among patients,
as seen by the mean improvement distri-
bution among patients.

Only one patient failed to show an
overall improvement in mean percentage
change from pretreatment (–0.3 mm).
The patient’s first evaluation was three
months post-treatment; at a subsequent
18-month evaluation, the patient’s mean
probing depth change for all pockets of
4.0 mm or more was +1.2 mm. Although
a wide variability in results can be seen
among patients, the results from pockets
of 7.0 mm or more showed greater re-
ductions (in percentage) than the 4.0–6.0
mm pockets. All patients showed overall
mean improvement in measurements for
these deep pockets.

At one center (OR), the height of the
free gingival margin relative to the ce-
mentoenamel junction (CEJ) was meas-
ured carefully to evaluate postoperative
recession. No measurable recessions of
gingival margins associated with laser-
treated pockets were observed, a finding
that is consistent with anecdotal obser-
vations from investigators at the other
centers.

Because no significant differences were
observed among centers, probing depths
at six months were combined for the three
centers that used the identical LANAP
procedure (CA, OR, UT). Figure 2 and
Table 8 show the average mean probing
depths (SD ± 1.0) grouped for each initial
pocket depth. The diagonal line in Figure
2 (labeled return to health) illustrates an
ideal post-treatment pocket depth reduc-
tion to 3.0 mm. Figure 2 also includes 
estimates for pocket depth reductions
that are expected following SRP alone in
4.0–6.0 mm and 7.0–9.0 mm pockets.
These estimates indicate that LANAP is
more efficacious than SRP alone.

Discussion
In this study, pocket depths following
laser treatment showed substantial im-
provements at follow-up. Mean probing
depth is an accepted quantitative meas-
ure of a patient’s periodontal disease. Ac-
cording to 1985 article by Aeppli et al, a
probing depth increase of more than 
1.0 mm serves as a diagnostic test with
high sensitivity and specificity.23

400 General Dentistry www.agd.org

Center <30 30–39 40–49 50–59 ≥60

CA 1 1 1 5 0
OR 2 2 6 0 1
UTHSCSA 1 0 2 1 2
Total 7 6 14 12 7

Table 7. Mean reduction (by percentage) of
patients with 7.0–9.0 mm pockets at baseline.
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Fig. 2. Mean probing depth changes (± 1.0 SD) as a function of pretreatment 
probing depths.

Center No. of Prior to treatment Six months Change Change
pockets (in mm) (in mm) (in mm) (%)

CA (n = 8) 76
Mean (in mm) 7.70 4.20 3.50 45.3
Median (in mm) 7.00 4.00 4.00 44.4
SD 0.83 1.33 1.41 17.2

OR (n = 11) 183
Mean (in mm) 7.58 4.14 3.44 45.2
Median (in mm) 7.00 4.00 4.00 50.0
SD 0.76 1.88 1.92 24.5

UT (n = 18) 88
Mean (in mm) 7.33 3.94 3.39 46.0
Median (in mm) 7.00 4.00 3.00 42.9
SD 0.54 1.08 1.16 14.8

UTHSCSA (n = 6) 31
Mean (in mm) 7.71 4.13 3.58 46.6
Median (in mm) 8.00 4.00 4.00 52.8

Table 6. Six-month comparison for 7.0–9.0 mm pockets.

SD 0.78 1.73 1.65 21.5

SRP
alone



Initial pocket No. of Mean SD Range
depth (in mm) pockets

1.0 6 –0.83 0.41 –1.0–0.0
2.0 374 0.03 0.48 –1.0–1.0
3.0 1,722 0.40 0.66 –4.0–2.0
4.0 1,011 1.05 0.67 –3.0–3.0
5.0 722 1.74 0.91 –4.0–4.0
6.0 578 2.56 1.09 –3.0–4.0
7.0 212 3.08 1.45 –2.0–6.0
8.0 87 3.79 1.69 –2.0–6.0
9.0 51 4.33 1.87 –3.0–7.0

10.0 6 3.83 2.64 –1.0–7.0
11.0 6 6.17 1.17 –5.0–8.0
12.0 0 – – –

Table 8. Combined improvement by initial pocket depth, six months
post-LANAP, from three centers utilizing laser periodontal therapy.

13.0 1 10.00 – –
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Results from the three independent
centers using LANAP were similar. Al-
though the UTHSCSA procedure was
slightly less efficacious, there were no sta-
tistically significant differences among
centers using LANAP compared with
those using different laser procedures.
Tests to determine significant differences
between LANAP and the procedure used
at UTHSCSA were limited because of the
small sample size in the UTHSCSA study.

It is well-documented that inflamma-
tory periodontal disease that goes untreat-
ed will result in a progressive increase in
pocket depth, a loss of attachment, and,
ultimately, a loss of dentition.24-27 The
mean annual progression rate of attach-
ment loss is estimated to be 0.1–0.2 mm,
although patient-to-patient and pocket-
to-pocket variance within patients is con-
siderable.8 In the UTHSCSA study, the
control quadrant that received no treat-
ment showed improvement in all clinical
indices. Mean pocket depth reductions
from the UTHSCSA study for the No
Treatment conditions are shown in Figure
3. The authors suggested that the no treat-
ment improvement in a split-mouth ex-
perimental design is due to an overall re-
duction in gingival inflammation and also
because of the heightened interest and
oral hygiene compliance that results from
participating in university-based clinical
trials (this is known as the Hawthorne 
effect).2 This points to another difference
between the results obtained from a scien-
tific study and what can be expected in a
private practice.

The probing depth reductions com-
puted from this retrospective data likely
will be accompanied by attachment
gains. Differences among centers were
not significant; as a result, equivalent
clinical outcomes between the PerioLase
centers (CA, OR, UT) and the UTHSCSA
study may be inferred. The UTHSCSA
study reported statistically significant at-
tachment level gains at six months after
laser curettage. Yukna et al reported his-
tologic evidence of reattachment and re-
generation in a 2003 study in which six
pockets (5.0–8.0 mm) were treated with
LANAP and six with SRP alone. Teeth
were extracted en bloc and examined his-
tologically at three months post-treat-
ment; at that time, all six laser- 
treated pockets demonstrated new 
cementum, new bone, and regenerated
periodontal ligament, while five of the six
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controls utilizing SRP alone demonstrat-
ed long junctional epithelium. Laser sul-
cular debridement also has been shown
to improve clinical outcomes and reduce
pocket depth reduction and attachment
gain, including improved bleeding index,
improved gingival index, and decreased
tooth mobility.2 It is not uncommon to
observe post-LANAP resolution of bony
defects radiographically (Fig. 4).

Laser surgery versus 
scalpel surgery 
Thorough root surface debridement is
critical to successful treatment of perio-
dontal disease. It is difficult to remove
subgingival plaque and calculus in pock-
ets that are 5.0 mm or deeper. A primary
objective for surgical intervention is to
provide access and visualization for scal-
ing and root planing of these deep pock-
ets.29 Traditional incisional surgery (such
as a flap with osseous resection) results in
reduced pocket depth due to apical repo-
sitioning of the gingival margin exposing
the root surface to the oral cavity. Scalpel
surgery could result in possible attach-
ment loss, gingival cratering. and gingival
recession.9,22,29-31 The pain and discomfort
associated with periodontal surgery is
well-known.32 By comparison, laser perio-
dontal surgery eliminates pockets with
minimal recession or repositioning of the
gingival margin.

Laser troughing makes it possible to vi-
sualize and access the root surface by re-
moving necrotic debris, releasing tissue
tension, and controlling bleeding. It also
defines tissue margins prior to ultrasonic
and mechanical instrumentation, pre-
serves the integrity of the mucosa, and
aids in maintaining the free gingival
crest.33 This technique allows for selective

removal of sulcular or pocket epithelium
while preserving connective fibrous tis-
sues.33 The hemostatic capability of intra-
oral laser surgery has been known and uti-
lized for decades; to this end, the 1,064 nm
wavelength and 635 µ/sec “long pulse”
used in LANAP are designed specifically to
maximize intraoperative hemostasis and
aid in therapeutic fibrin clot formation as
the last step of the procedure.34-41

Dentists who practice laser sulcular
debridement have reported high patient
comfort and acceptance.33 Neill present-
ed the results of patient surveys and cli-
nician-administered surveys in his 1997
thesis:

“All ten subjects were surveyed by the cli-
nician immediately upon completion of
the treatment appointment and then giv-
en a take-home questionnaire in order to
assess the comfort levels over time. Re-
sults of the patient survey indicate that at
three hours post-treatment, patients were
comfortable, with half of the subjects re-
porting that they were extremely com-
fortable. The overall pain rating was 1.9
[on a scale of 0.0–10.0], indicating little
to no pain was experienced. After twelve
hours post-treatment, subjects reported
improved comfort levels and little to no
pain rated at 1.2. When asked if in the fu-
ture they needed to undergo additional
non-surgical periodontal therapy, which
procedure they preferred, standard scal-
ing and root planing or SRP plus laser, 8
out of 10 responses were in favor of the
laser regimen. Subjects included in their
written comments a perceived added
benefit with the laser and their ‘mouth
felt cleaner’ and less irritation and bleed-
ing after the tooth scraping.”3

Typically, statistically valid tests regarding
differences among various studies are not
possible due to differences in study de-
signs; various modalities of periodontal
therapy can be used to compare the re-
sults of laser procedures with those of
clinical trials. Results of probing depth
reductions from various studies report-
ing probing depth changes are plotted in
Figure 3; results from clinical trials in-
volving antibiotic therapies and SRP
alone also are compared.8,9,30,31,42,43 It is ev-
ident from this comparison that pocket
depth reductions from LANAP are simi-
lar to those obtained from flap with os-
seous resection and modified Widman
flap surgical procedures.

Conclusion
These data confirm the efficacy of laser
sulcular debridement previously demon-
strated in a university-based study. Post-
operative LANAP probing results showed
average probing depth reductions of
1.55 mm (32.7%) for 4.0–6.0 mm pock-
ets and 3.44 mm (45.5%) for pockets of
7.0 mm or more. More than 90% of all
pockets of 4.0 mm or more showed a de-
crease in probing depth at six months
post-treatment. This retrospective analy-
sis demonstrates that similar results ob-
tained in a controlled randomized trial
can be repeated in private practice and
that those techniques can be transferred
successfully to other dentists through suf-
ficient training.

A common finding in clinical trials is
the wide variability among patients in
response to a specific therapeutic
modality, which points to another major
difference between clinical trial results
and the application of a technique in
private practice. In 1997, Cobb cau-
tioned about extrapolating data from
controlled studies for the private prac-
tice setting, noting that the choice of
treatment modality should be decided
on a site-to-site or patient-to-patient
basis.8 This choice is the difference be-
tween following a protocol and exercis-
ing clinical judgment to choose the ap-
propriate therapeutic modality. Results
from this study indicate that LANAP
should be included as one of those
choices.
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Fig. 4. A patient from the series with a bony defect.  Note that resolution of the bony defect
occurred at one month.
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