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Scaling and root planing vs.
conservative surgery in the
treatment of chronic
periodontitis
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The recent Centers for Disease Control estimate that
approximately 50% of the adult population of the
USA has periodontitis (24) represents a signiﬁcant
increase over previous reports (7). Even if this new
information motivates more people to seek dental
treatment, past trends in patient referrals (22, 50) suggest that much of the newly diagnosed periodontal
disease will continue to be managed, at least initially,
in the ofﬁces of general dentists.
The status of periodontal treatment within general
dental practices has been the subject of several published reports. The American Dental Association’s
2005–2006 Survey of Dental Services Rendered (5) estimated that the average general practice delivered
approximately 170 nonsurgical procedures annually,
including scaling and root planing, full-mouth debridement and periodontal maintenance. A more recent
survey of periodontal referral patterns suggested that
57% of responding general dentists and 80% of their
hygienists performed nonsurgical periodontal therapy
(50). This same survey reported that 24% of the
responding dentists performed periodontal surgery at
least occasionally. This is similar to two other recent
surveys of periodontal care in general practices. The
ﬁrst, by Lanning et al. (49), reported that 21% of general dentists surveyed performed pocket reduction surgery. The second was based on the responses of 650
respondents to a 2008 Dentaltown online poll, in
which 39% answered yes to the question, ‘Do you
perform periodontal surgery in your practice?’ (1).
The views expressed are those of the authors and do not reﬂect the ofﬁcial views or policy of the Department of Defense, or its Components.
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Regardless of whether or not these reports reﬂect
current trends, the decades-old model of diagnosis
and nonsurgical therapy in a general practice, followed
by specialty referral if additional treatment is needed,
is not always the way that periodontal care is delivered.
The American Academy of Periodontology guidelines
(10) suggest that periodontal health should be
achieved in the least-invasive and most cost-effective
manner possible. In this regard, the general dentist has
several conﬂicting responsibilities: ﬁrst, to provide the
best care for his/her patients; second, to maintain a
busy practice commensurate with his level of training;
and, third, to honor a patient’s occasional reluctance
to engage with an additional provider for care.
The American Academy of Periodontology guidelines (10) further suggest that patients with moderate
or severe levels of periodontal disease, or patients
with more complex cases, will best be managed by a
partnership between the dentist and periodontist. If
the traditional specialty referral model is becoming
less suitable for the modern general dentistry practice, how effective can periodontal therapy be without
specialty-level care? Setting aside those who have had
advanced training in surgical techniques, most general dentists are not prepared to offer the full scope of
periodontal treatment. Therefore, the surgical procedures that these dentists are able to provide are likely
to be simpler procedures that can be accomplished
without extensive training and/or armamentarium.
The purpose of this paper was to examine evidence
regarding some of the more simple surgical procedures in the treatment of chronic periodontitis. To do
this, we will compare the well-known clinical beneﬁts
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of nonsurgical therapy (speciﬁcally scaling and root
planing) with those of gingivectomy, ﬂap debridement, modiﬁed Widman ﬂaps, the excisional new
attachment procedure and the laser-assisted new
attachment procedure. The use of the word ‘simple’
in this context is not to imply that these techniques
require no skill; they are ‘simple’ only in comparison
with more advanced procedures. We will restrict our
discussion to chronic periodontitis because we
believe that treatment of aggressive disease, by any
standard, should remain in the hands of a periodontist. In the end, we aim to be able to determine
whether the beneﬁts of surgical procedures in the
hands of most general dentists extend beyond those
of conventional nonsurgical therapy.

Response of chronic periodontitis
to scaling and root planing
The role of bacterial plaque in the initiation and progression of periodontal disease is well established
(77). Thus, treatment modalities aimed at bioﬁlm
control are essential for the treatment of periodontitis. Although this section will focus on subgingival
instrumentation, it is essential to note that the
patient’s role in supragingival plaque control, through
meticulous oral hygiene, is integral for the success of
any periodontal therapy (14). A complete discussion
of oral hygiene techniques is outside the scope of this
review; however, the practitioner must bear in mind
that noncompliance in oral hygiene efforts will result
in unpredictable outcomes for both surgical and nonsurgical treatment.
Scaling and root planing allows for the removal of
both supra- and subgingival deposits. Whilst scaling
implies the removal of plaque, calculus and stains on
a crown or root surface, root planing is the removal of
cementum or surface dentin that is rough, impregnated with calculus or contaminated with toxins or
microorganisms (4). These contaminants can take the
form of a layer of bacterial plaque and associated
toxic products, calculus or affected cementum.
The role of calculus as an ‘extender’ of the plaque
front has been well documented (27). Brayer et al.
(17) found that in 86% of untreated root surfaces, at
least 10% of the root surface area was covered with
calculus, and the apical extent of calculus can most
often be found at the mid-depth of intrabony defects
(73). Powell & Garnick (68) demonstrated that the
width of calculus ranged from 1 to 6 mm in probing
depths ranging from 2 to 7 mm with a plaque-free
zone averaging 0.5 mm; based on these ﬁndings, the

author recommended instrumenting beyond the
extent of calculus when root planing. This is consistent with Waerhaug’s observations, correlating loss of
attachment and the apical extent of plaque (83).
Complete calculus removal, especially with the
closed approach of scaling and root planing, is extremely difﬁcult to perform. For example, in diseased
sites deeper than 5 mm, one study showed that complete calculus removal was achieved only 11% of the
time (82). Other factors shown to affect the success of
calculus removal include the distance of the deposit
from the cemento–enamel junction (73), the ability to
detect calculus on the root surface (76), the experience of the clinician (17) and the location of calculus
on a furcation vs. nonfurcation surface (26, 55).
Apart from calculus, cementum-bound endotoxin
has the potential to affect gingival ﬁbroblast attachment and proliferation (8). Although endotoxin is
reported to be loosely adherent to the root surface
(59), the likelihood of complete removal of all endotoxin by root planing is questionable (45). In total, the
studies cited above suggest that although considered
a noninvasive treatment modality, scaling and root
planing is technically a very demanding procedure.
Fortunately, for both clinician and patient, a positive response to scaling and root planing is possible in
spite of the difﬁculties encountered in performing the
technique. The ability of scaling and root planing to
reduce inﬂammation, as demonstrated by reduction
in bleeding on probing and gingival index scores, has
been well established (34). Although there is evidence
that nonsurgical therapy, including scaling and root
planing, reduces tooth loss by up to 58% over time
(42), most studies reference the surrogate indicators
of probing depth reduction, clinical attachment level
gain and bleeding on probing as the primary clinical
parameters when evaluating responses to therapy.
The literature further suggests that the response to
treatment is inﬂuenced by the severity of the disease
being treated. Whilst perhaps best classiﬁed according to the amount of attachment loss (12), most studies of nonsurgical therapy characterize disease
severity based on initial probing depth. A comprehensive meta-analysis of nonsurgical treatment studies
reported that for patients with chronic periodontitis,
following scaling and root planing at sites with probing depths of 4–6 mm, clinicians should expect a
mean reduction in probing depth of about 1 mm and
an average gain in clinical attachment level of approximately 0.5 mm (43). At deep sites (probing
depth ≥ 7 mm), the probing depth reduction should
average approximately 2 mm and the gain in attachment level about 1 mm (43). The added effect of
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antibiotic therapy in chronic periodontitis has been
found to be modest, but statistically signiﬁcant, with
an additional 0.2–0.6 mm decrease in probing depth
and 0.1–0.2 mm clinical attachment level gain over
scaling and root planing alone (43). The use of
chemotherapeutic agents, including antibiotics, is
further discussed in another article in this volume.
At sites with moderate disease, there appear to be
differences in response to scaling and root planing
based on tooth type. According to Pihlstrom et al.
(67), sites with probing depth of 4–6 mm associated
with nonmolar teeth demonstrated greater probing
depth reduction following scaling and root planing
than those sites associated with molar teeth. At deep
sites this difference was not observed. Additionally,
clinical improvements following scaling and root
planing may be related to the furcation status of
molar teeth. Ehnevid & Jansson (23) reported that
probing depth reduction was 0.5 mm less in treated
sites adjacent to molars with furcation invasions of
degree 2 or degree 3 compared with sites adjacent to
molars with furcation invasions of degree 1 or less.
In shallow (1–3 mm) sites, scaling and root planing
leads to mean probing depth reductions of less than
0.5 mm, as well as slight amounts of attachment loss
(60). The loss of probing attachment in shallow sites
can, in part, be attributed to both gingival thickness as
well as the amount of inﬂammation indicated by
bleeding on probing. According to Claffey & Shanley
(20), shallow sites with thin gingiva that did not
demonstrate bleeding on probing were those most
likely to lose attachment after scaling and root planing,
which should serve as a warning to clinicians to limit
root planing to sites with clinical signs of disease.

Conservative surgical interventions
Conservative surgical alternatives to nonsurgical therapy have been described in the periodontal literature
for over 100 years. In this section we have selected a
handful of the best known of these techniques for
review; they are listed in descriptive terms followed
by clinical evidence to support their use.

Gingivectomy
First introduced by Robicsek in 1883 (74, 80), the gingivectomy technique has been deﬁned by Grant et al.
(32) as the excision of the soft-tissue wall of the
pocket. The major objectives of gingivectomy in the
treatment of periodontal disease include complete
eradication of suprabony soft-tissue pockets, in
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combination with gingivoplasty, to achieve an overall
harmonious soft-tissue or physiologic contour (30,
84). The end goal should be the re-establishment of
the gingiva in a manner that aids the patient’s efforts
in maintaining long-term periodontal health. Contraindications for gingivectomy include situations in
which initial incisions would be made in the alveolar
mucosa, when eradication of the pocket would result
in complete elimination of the attached tissue or
when intraosseous defects are present (29, 30, 84). As
a result of these limitations, the indications for gingivectomy in the treatment of periodontal disease are
somewhat restricted and this procedure is more commonly reserved for treating drug-inﬂuenced gingival
enlargement or cases of esthetic crown lengthening
in which osseous recontouring is unnecessary.
According to the classic technique (Fig. 1), gingivectomy is performed by measuring the probe
depth of the soft-tissue pocket and transferring that
measurement to the outer aspect of the gingiva by
piercing the soft tissue with an instrument. The gingiva is excised with a coronally directed external bevel
incision to the base of the pocket with as broad a
bevel as possible, considering the apical extent and
thickness of the keratinized tissue. In doing so, effort
should be made to leave some amount of connective
tissue coronal to the alveolar crest. Instrumentation
for the gingivectomy procedure includes surgical knives, scalpel blades, rotating diamond burs, electrosurgical instruments, lasers, or a combination of the
above. Once removal of the overlying soft-tissue
pocket has been accomplished, the exposed tooth/
root surfaces are smoothed and complete calculus
removal is performed. A periodontal dressing can be
applied to the de-epithelialized surface for patient
comfort. The tissues will typically regain their normal
clinical appearance within 14 days; however, underlying remodeling will continue to occur for up to
12 weeks (6, 78).

Flap debridement
Although the ﬁrst individual to treat periodontal disease using a ‘ﬂap procedure’ may be unknown, several historical practitioners, including Black (1886),
Ciesznyski (1914), Widman (1916) and Neumann
(1921) have described surgical approaches that allow
access to the underlying roots, bone and adjacent
periodontal pockets (11). Various terms, including
‘ﬂap debridement’ and ‘ﬂap curettage’, have been
used to describe these techniques, but the common
feature of each is ﬂap access without osseous resection. In 1976, Ammons & Smith (11) outlined the
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Fig. 1. The classic gingivectomy
technique consists of ﬁrst marking
the depth of the pocket on the external tissue surface (A). Next, a broad,
externally beveled, incision is made
to the base of the pocket (B). Following removal of the resected tissue
(C), scaling and root planing is performed to remove tissue fragments
and root accretions.

rationale for ﬂap surgery compared with the gingivectomy procedure: better visualization; facilitation of
instrumentation for debridement; preservation of the
periodontium; improved elimination or reduction of
periodontal pockets; less postsurgical patient discomfort; improved esthetic outcomes; and, ultimately,
improved long-term oral hygiene (11).
Several technical approaches have been described
in the literature for accomplishing ﬂap curettage or
ﬂap debridement. Typically, the procedure is initiated using sulcular or submarginal inverse bevel
incisions, on both facial and lingual surfaces of
teeth, that are directed at the crest of the marginal
alveolar bone (Fig. 2). These incisions follow the
contours of the teeth and extend as far mesially and
distally as necessary to allow for passive ﬂap reﬂection. Incisions are extended interproximally through
the papillae to allow primary closure following surgical therapy. Vertical-releasing incisions, placed at
line angles of teeth and extending into alveolar
mucosa, may be incorporated if adequate reﬂection
is not possible. Following full-thickness (mucoperiosteal) ﬂap reﬂection and ﬂap thinning, as necessary, granulation tissue is removed and root
surfaces are debrided. After irrigation, ﬂaps are
replaced and sutured in an effort to achieve close
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adaptation to the teeth and alveolar bone. Although
periodontal tissues have the ability to heal by regeneration following ﬂap debridement (28), it is generally accepted that healing following this procedure
typically results in a long junctional epithelium (79).

Modiﬁed Widman ﬂap
The modiﬁed Widman ﬂap, a speciﬁc type of ﬂap
debridement procedure, was introduced by Ramfjord
& Nissle in 1974 (70). Although the original Widman
ﬂap was a pocket-elimination procedure, the modiﬁed technique was described for the purpose of ‘intimately adapting healthy collagenous tissues to tooth
surfaces’ (70, 71). The modiﬁed Widman ﬂap includes
an initial internally beveled incision parallel to the
long axis of the teeth to the alveolar crest, reﬂection
of the mucoperiosteal ﬂap 2–3 mm beyond the alveolar crest, a crevicular incision around the neck of the
teeth and surgical excision of the remaining collar of
tissue (Fig. 3). In addition, the palatal ﬂap features an
exaggerated scalloped design to allow close interproximal ﬂap adaptation (70).
In 1977, Ramfjord (71) stated that the modiﬁed
Widman ﬂap procedure is indicated for deep pockets,
intrabony pockets and areas where minimal recession

D

Fig. 2. Flap debridement can be initiated with either an internally beveled (submarginal) incision or an
intrasulcular incision. If the internally beveled incision (1) is used, an
intrasulcular incision (2) is required
to free the collar of tissue (B). The
ﬂap is then reﬂected (C), allowing
access for root debridement before
readapting the ﬂap with sutures.
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Fig. 3. The modiﬁed Widman ﬂap utilizes three incisions
to remove a collar of tissue before ﬂap reﬂection. Incision
1 is an internally beveled (submarginal) incision to the
alveolar crest that tapers into the sulcus interproximally.
Incision 2 is a sulcular incision, and incision 3 is a connect-

ing incision between the base of incisions 1 and 2, allowing
for removal of the collar of tissue (B). Following minimal
ﬂap reﬂection to expose the alveolar crest (C), root
debridement is completed before readapting the ﬂaps and
suturing.

is desired (71). However, a disadvantage of the procedure is the ﬂat or concave interproximal architecture
sometimes seen following the procedure, which can
complicate oral hygiene. Although these soft-tissue
craters have been shown to decrease in depth over
time (44), they tend to be found at sites with signiﬁcantly deeper preoperative probing depths and
deeper bone sounding measurements immediately
following ﬂap replacement.
The originators of the modiﬁed Widman ﬂap felt
that the adaptation of tissue to instrumented root
surfaces would lead to ‘reattachment’ (‘new attachment’ according to the current deﬁnition) of connective tissue ﬁbers and formation of new cementum
developing from the apical aspects of periodontal
defects (70). In reality, as discussed by Ramfjord in
1977 (71), the maintenance of periodontal health by
this procedure is ‘by the mechanism of a long epithelial attachment and close connective tissue adaptation with or without reattachment of connective
tissue and with or without regeneration of bone’.

The excisional new attachment procedure, deﬁned
by its authors as ‘deﬁnitive subgingival curettage performed with a knife’, was ﬁrst described by Yukna
et al. in 1976 (85). Conceived as a new attachment
procedure for suprabony pockets, the excisional new
attachment procedure was designed to eliminate the
technical problems of subgingival curettage by providing better access, visualization of the root surface
and more complete removal of pocket epithelium.
Following the delivery of local anesthetic and marking
the base of the pocket, a scalloped internally beveled
partial-thickness incision is made from the crest of
the free gingival margin to the base of the pocket
(Fig. 4). A curette is then used to excise all soft tissue
from within the pocket. Next, scaling and root planing
is performed to the base of the incision. The gingiva is
then repositioned whilst maintaining passive contact
with the root surface and secured with interproximal
or vertical mattress sutures (85, 86). Digital pressure is
applied for at least 3 minutes to minimize clot formation and maximize contact of the gingiva with the
root surface. When in clinical practice the placement
of the initial incision proved difﬁcult, a modiﬁed excisional new attachment procedure (Fig. 5) was introduced that described the initial incision as
terminating at the alveolar crest rather than the base
of the pocket (25).

Gingival curettage and the excisional new
attachment procedure
For many years, gingival curettage was a popular conservative periodontal-treatment modality. As originally described, gingival curettage was designed to
promote new connective tissue attachment to root
surfaces by removing the pocket lining and junctional
epithelium with a curette (19, 40). Recommended for
use either during or subsequent to scaling and root
planing, gingival curettage was eventually found to
add nothing to the clinical improvements following
root planing and is therefore no longer recommended
as a clinical procedure (9).
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Laser-assisted new attachment procedure
The latest in the line of ‘conservative’ periodontal
treatment modalities is the laser-assisted new attachment procedure, a technique that utilizes a speciﬁc
neodymium:yttrium-aluminum-garnet
(Nd:YAG)
laser along with occlusal adjustment, splinting (where
necessary) and scaling and root planing to promote
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Fig. 4. The excisional new attachment procedure, as ﬁrst described,
employs an internally beveled (submarginal) incision to the base of the
periodontal pocket (B). Once the collar of tissue is removed with curettes
(C), deﬁnitive scaling and root planing is performed before readapting
the gingival tissue with digital pressure and/or sutures.
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Fig. 5. A modiﬁcation to the excisional new attachment procedure
procedure employs a submarginal
incision to the alveolar crest rather
than the base of the pocket (B). Following removal of the incised tissue
(C), root debridement and tissue
adaptation are performed as in the
original excisional new attachment
procedure.

new attachment or periodontal regeneration. Both
the laser and the speciﬁc technique are patented
properties of Millennium Dental Technologies Inc.,
and received US Food and Drug Administration clearance in July 2004 (81).
The laser-assisted new attachment procedure
involves a ﬁrst pass with the laser inserted from the
gingival margin to the base of the diseased site
parallel to the root surface following which it is
moved apically and laterally to remove pocket epithelium and ‘decontaminate’ the site (Fig. 6). According
to recent reports (63, 87) this ﬁrst pass has been
accomplished at two different settings: 3.0 W, 150-ls
pulse duration and 20 Hz in the earlier report and
4.0 W, 100-ls pulse duration and 20 Hz in the latter
report. The teeth are then scaled and root planed
with piezo ultrasonic instruments until the roots are
smooth, before a ﬁnal pass with the Nd:YAG laser
from the apical extent of the defect to the gingival
margin to help achieve a ﬁbrin clot. This hemostasis
step is performed at settings of 4.0 W, 650-ls pulse
duration and 20 Hz (63). Finally, occlusal adjustment
is performed to ‘eliminate all occlusal interferences;
centric, working, balancing, fremitus’. According to
the leading proponents of this technique, occlusal
adjustment is considered critical in maintaining an

undisturbed ﬁbrin clot, allowing healing and possible
regeneration (R. A. Yukna, personal communication).

Clinical trials of conservative
periodontal surgery techniques
Glickman studied the results of gingivectomy in a
clinical trial comprising 250 patients with varying
degrees of disease severity. Patients were followed
from 3 months to 7 years, and gingival health, with
sulcus depths of up to 2 mm, was maintained.
Relapse was noted only in patients who experienced
inadequate calculus removal or curettage, those with
overhangs or food impaction and those with poor
plaque control (29).
When comparing the results of gingivectomy with
modiﬁed Widman ﬂap in the short-term treatment
(6 months) of 14 patients presenting with bilateral
intrabony defects, Proestakis et al. found no statistically signiﬁcant differences between the groups
regarding probing depth reduction or clinical attachment level gain. However, signiﬁcant differences were
noted in that the modiﬁed Widman ﬂap sites presented with less bleeding on probing at 6 months,
whilst the gingivectomy sites had a higher percentage
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Fig. 6. The laser-assisted new attachment procedure protocol includes a
ﬁrst pass with the laser moved apically and laterally to both remove the
epithelial pocket lining and decontaminate the site (A). Following root
debridement with a piezo ultrasonic
instrument (B), a second pass is
made with the laser, at a different
setting, from the apical extent of the
pocket to the gingival margin in
order to achieve a ﬁbrin clot (C).

of probing depths ranging from 1 to 3 mm (72% vs.
58%) and more recession (1.92 mm vs. 1.57 mm) (69).
Several authors have compared the modiﬁed Widman ﬂap with other modalities of therapy (16, 39, 46,
48). Knowles et al., in a split-mouth design, evaluated
root planing with subgingival curettage, modiﬁed Widman ﬂap surgery and pocket elimination surgery (either by gingivectomy or by apically positioned ﬂap and
osseous surgery). Periodontal maintenance was performed every 3 months. Modiﬁed Widman ﬂap and
pocket elimination surgery resulted in greater pocket
reduction than curettage, especially at deeper sites. All
procedures resulted in clinical attachment level gain;
however, the modiﬁed Widman ﬂap resulted in the
greatest attachment gains after 8 years (48).
Kaldahl et al. (46) evaluated 82 patients with moderate to severe chronic periodontitis in a longitudinal
comparison of treatment modalities. Each patient
had one quadrant assigned randomly to one of four
procedures: coronal scaling; scaling and root planing;
modiﬁed Widman ﬂap surgery; and osseous resective
surgery. Patients were evaluated at baseline, 4 weeks
after initial therapy, 10 weeks following deﬁnitive
therapy and annually before periodontal maintenance appointments that were conducted at 3-month
intervals. Fifty-one patients completed the evaluation
at 7 years. Similarly to the results of Knowles et al.
(48), there were no differences between sites treated
with modiﬁed Widman ﬂap surgery and scaling and
root planing by the end of year 3 for the 5- to 6-mm
sites and by the end of year 5 for sites ≥ 7 mm. Modiﬁed Widman ﬂap surgery and scaling and root planing generated greater clinical attachment level gain
than osseous surgery in 5- to 6-mm sites, but this difference diminished during maintenance (46).
In further evaluation of their data, Kaldahl et al.
(47) regrouped sites based on post-treatment probing
depths recorded 10 weeks following surgery. The incidence of sites losing attachment of ≥ 3 mm/year from
baseline in the initial 5–6 mm category, according to
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treatment modality, was as follows: scaling and root
planing = 0.81%;
modiﬁed
Widman
ﬂap
surgery = 0.76%; and ﬂap osseous = 0.45%. In sites
initially ≥ 7 mm the incidence of sites losing ≥ 3 mm
of attachment per year, according to treatment
modality, was as follows: scaling and root planing = 1.21%; modiﬁed Widman ﬂap surgery = 1.34%;
and ﬂap osseous = 0.48%. Ten per cent of patients
accounted for most sites losing attachment. From this
data it can be seen that sites treated by modiﬁed Widman ﬂap surgery and scaling and root planing were,
for the most part, equally at risk for future attachment
loss (47).
Yukna & Williams (86) evaluated the excisional new
attachment procedure after 5 years, and compared
their data with 1- and 3-year results for 33 teeth in
nine patients. During this time period, patients were
recalled on what the authors described as a ‘roughly
quarterly basis’ for evaluation, prophylaxis and plaque control instructions. Following treatment, the
mean initial probing depth of 4.7 mm was reduced to
1.9 mm at year 1, 2.3 mm at year 3 and 2.9 mm at
year 5. The original 2.5 mm of new attachment at
year 1 was reduced to 1.9 mm at year 3 and 1.5 mm
at year 5 (86). Between the 1- and 5-year evaluations
there were increases in probing depth and attachment loss, in spite of low plaque scores throughout
the evaluation period. Interestingly, only 2% of the
probing depths and 9% of the attachment level measurements improved between the 1- and the 5-year
evaluations. Yukna & Williams (86) stated that the
1.5 mm mean value of retained new attachment at
the 5-year evaluation compared favorably with the
0.5-mm gain for the modiﬁed Widman ﬂap for similar
sites, as reported by Knowles et al. (48, 86).
A retrospective study by Tilt evaluated 107 consecutive patients treated using the laser-assisted new
attachment procedure who averaged 6.2 (range: 3.0–
9.25) years in maintenance therapy (81). Thirty-four
patients were classiﬁed as ADA Case Type III, whilst
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the remaining 73 were ADA Case Type IV. Any tooth
deemed to have a hopeless prognosis (41 teeth) was
removed pretreatment, leaving 2,696 teeth in the
study. A total of 81 (3.0%) teeth were lost during
maintenance for all reasons, of which 46 (1.7%) were
lost because of periodontal disease. Tooth loss was
calculated at 0.43 teeth/patient over this time period.
Two hundred and eighty teeth (10.4%) in 42 patients
required site-speciﬁc retreatment with the laser-assisted new attachment procedure during the evaluation period ‘based on recurrence of infection and
progression of pocket depth.’ Patients with more severe disease initially (ADA Case Type IV) had 3.5 times
more sites with signiﬁcant probing depth increases
during maintenance that required laser-assisted new
attachment procedure retreatment (81).
A recent, single-center, prospective study evaluated
short-term changes in probing depth, clinical attachment level and recession in eight patients with
chronic periodontitis following treatment with the
laser-assisted new attachment procedure (62). A total
of 930 sites with a mean probing depth of
4.62  2.29 mm, a mean clinical attachment level of
5.58  2.76 mm and recession of 0.86  1.31 mm
were evaluated. Treatment with the full-mouth laserassisted new attachment procedure was completed in
a single visit, with prophylaxis and hygiene review following postoperative care at 2.5, 4, 5.5, 7 and
8.5 months. At 9 months, examiners noted a reduction of mean probing depth to 3.14  1.48 mm, mean
clinical attachment level gain to 4.66  2.10 mm and
recession increase to 1.52  1.62 mm. A subset of 444
sites with initial probing depth ≥ 5 mm had probing
depths
decreased
from
6.50  2.07
to
3.92  1.54 mm and a clinical attachment level gain
from 7.42  2.70 to 5.78  2.06 mm. Additionally, a
smaller subset of sites with initial probing depth of
> 7 mm
experienced
pocket
reduction
of
4.39  2.33 mm and clinical attachment level gain of
2.96 + 1.91 mm (62). Clinical studies comparing the
laser-assisted new attachment procedure with other
treatment modalities are ongoing and will be needed
to evaluate the utility of the laser-assisted new attachment procedure.
To date, there have been two human histologic
studies on the laser-assisted new attachment procedure. In the ﬁrst, Yukna et al. (87) evaluated healing
in teeth extracted 3 months after treatment. In comparison with control teeth that received the same
therapy with the exception of the Nd:YAG laser, there
was greater probing depth reduction (4.7 mm vs.
3.7 mm) and attachment level gain (4.2 mm vs.
2.4 mm), as well as less gingival recession (0.2 mm vs.

0.8 mm), with the laser-assisted new attachment procedure. Histologically, all six laser-assisted new
attachment procedure-treated teeth demonstrated
new cementum and a new connective tissue attachment, with new bone formation in four of the six
specimens. Five of the six control teeth healed by a
long junctional epithelium, with the remaining control tooth demonstrating new cementum and a new
connective tissue attachment (87). A recent study by
Nevins et al. (63) reported on 10 laser-assisted new
attachment procedure-treated teeth extracted in
block section following 9 months of healing. Five
teeth demonstrated ‘a degree of periodontal regeneration’ with the presence of new cementum, alveolar
bone and a periodontal ligament. One tooth
demonstrated new attachment, and the remaining
four healed by a long junctional epithelium attachment (63).

Discussion
Both scaling and root planing and conservative periodontal surgery are effective treatments for many
cases of chronic periodontitis (35, 66). However,
despite
recent
technological
advancements,
enhanced instrumentation and new techniques, the
success of both scaling and root planing and periodontal surgery continues to depend on plaque control, the quality of root debridement and a strict
maintenance regimen (13, 51, 65). The technique
used to gain access to the roots, be it nonsurgical or
surgical, may be less important than the thoroughness of root debridement for long-term success, and
most studies suggest that failure to clean the
roots thoroughly will result in treatment failure (48,
72, 75).
As previously discussed, properly performed scaling
and root planing is an effective but challenging procedure for dental providers, requiring an exacting,
meticulous approach (3, 21). To begin with, scaling
and root planing is uncomfortable for most patients;
therefore, local anesthesia is usually required for
thorough root debridement (58). Time is also an
issue, for in many of the classic studies that proved
the efﬁcacy of root planing, treatment times were
allotted that averaged about 10 min/tooth (35). These
studies were also performed by thoroughly trained
providers using sharp curettes and properly functioning ultrasonic instruments. Therefore, the thoroughness of scaling and root planing in clinical studies is
very likely to exceed that achieved in a private dental
ofﬁce unless a special focus is given to the procedure.
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The meta-analysis by Heitz-Mayﬁeld et al. (37), of
six randomized controlled trials, may be used as a
summary of ﬁndings on the effectiveness of scaling
and root planing vs. conservative surgical access.
According to their report, at 12 months following
treatment, open ﬂap debridement resulted in slightly
greater (0.6 mm) probing depth reduction and clinical attachment gain (0.2 mm) in deep pockets
(> 6 mm) in nonfurcation areas. Both therapies seem
effective in terms of attachment gain and reduction
of gingival inﬂammation in shallow (1–3 mm) and
moderate (4–6 mm) pockets (37). In general, studies
have shown that open debridement is more effective
than scaling and root planing for removal of plaque
and calculus in pockets ≥ 6 mm and that operator
experience plays a role, with more experienced clinicians being more effective (17, 18). In furcation areas,
surgical access has been shown to be superior for
debridement, with scaling and root planing alone
often being unable to halt the progression of periodontitis (26, 53, 64). When scaling and root planing
is compared with conservative surgery regarding the
ultimate goal of tooth retention, the evidence shows
that both treatments can be effective for most
patients with an adequate maintenance regimen (31,
33, 41, 42, 56, 57).
One potential dilemma for the general dentist
seeking to treat periodontitis with conservative surgical approaches is discovering, during the midst of
the procedure, that a more complex treatment
approach is required. For example, sites with
prominent bone ledges and shallow craters may
attain better probing depth reduction with osseous
surgery (15, 46, 54). Sites with intrabony defects or
furcation invasions usually respond better to bone
grafting or guided tissue regeneration than to ﬂap
debridement (61). Certain biologic materials, such
as enamel matrix derivative and platelet-derived
growth factor, can greatly enhance the clinical
response in certain situations, and these situations
are unfortunately not always known before ﬂap
reﬂection.
Ideally, the least invasive, most cost-effective treatment should be used to restore periodontal health,
and this treatment should always be based on the
needs of the individual patient (2, 66). Scaling and
root planing alone often sufﬁces as deﬁnitive therapy,
arresting the disease process and restoring health,
comfort and function. The recent review of periodontal therapy by Heitz-Mayﬁeld & Lang (38) conﬁrms
this, using the concept of ‘critical probing depth’ to
illustrate the effectiveness of nonsurgical therapy.
The concept of ‘critical probing depth’ suggests that
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for various periodontal therapies, there is a speciﬁc
probing depth above which a given therapy will result
in attachment gain, and below which that same therapy will result in attachment loss. For example, the
critical probing depths for scaling and root planing
and modiﬁed Widman ﬂap surgery have been identiﬁed as 2.9 and 4.2 mm, respectively (52). In a previously mentioned clinical study, Nevins et al.
determined a critical probing depth of 4.88 mm for
the laser-assisted new attachment procedure (62).
Although there have been questions about the statistical validity of critical probing depth (36), and
acknowledging that critical probing depth values are
quite dependent on the level of oral hygiene (52),
these authors used the principles of critical probing
depth to state a preference for nonsurgical therapy
at sites with probing depths between 2.9 and
5.4 mm (38).
When scaling and root planing does not attain
treatment goals, periodontal surgery should be considered as a potential next step (10). For example, the
review of Heitz-Mayﬁeld & Lang (38), mentioned
above, used critical probing depth to recommend the
possible added beneﬁts of ﬂap surgery at sites with
mean probing depths ≥ 5.4 mm. That said, when
considering conservative surgical approaches in
patients with periodontitis, the clinician must decide:
(i) if the beneﬁt of surgical access is signiﬁcantly
beyond that of scaling and root planing; and (ii) if he/
she is prepared for a potentially more extensive surgical procedure than initially contemplated, possibly
requiring materials and skills that he/she may not
possess.

Conclusion
For mild-to-moderate chronic periodontitis, treatment in the general dentist’s ofﬁce should focus on
establishing excellent patient plaque control and providing meticulous nonsurgical therapy to include
scaling and root planing. The evidence demonstrating
efﬁcacy of this procedure as a bedrock treatment for
patients with chronic periodontitis is extensive and
irrefutable. Conservative surgical interventions added
to scaling and root planing do not always offer signiﬁcant advantages in treating mild/moderate disease.
For severe periodontitis, conservative surgical interventions can offer beneﬁts beyond scaling and root
planing, as long as the clinician is prepared to move
from conservative access to more complex procedures when necessary. In addition, the importance of
patient compliance with a regular periodontal
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maintenance program cannot be overlooked as a key
to success.
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