
Review

Long-Term Effect of Four Surgical Periodontal Therapies
and One Non-Surgical Therapy: A Systematic Review
and Meta-Analysis

James Mailoa,* Guo-Hao Lin,* Vahid Khoshkam,† Mark MacEachern,‡ Hsun-Liang Chan,* and
Hom-Lay Wang*

Background: The aim of this systematic review is to eval-
uate the long term (‡2 years) effect of four surgical and non-
surgical therapies in treating periodontal disease.

Methods: An electronic search of four databases and
a hand search of peer-reviewed journals for relevant articles
were conducted. Prospective human controlled clinical trials
were included that compared surgical therapy to non-surgical
therapy in ‡10 patients diagnosed with chronic periodontitis
with a follow-up period of ‡2 years and that reported change
in probing depth (PD) and clinical attachment level (CAL) af-
ter the therapy. Random effect meta-analysis was performed
to compare the outcome of surgical and non-surgical therapy
in shallow, moderate, and deep PD.

Results: Eight human prospective clinical trials were in-
cluded. In 1- to 3-mm PD, scaling and root planing (SRP),
modified Widman flap (MWF), and osseous surgery (OS)
resulted in 23.2%, 39.4%, and 61.39% CAL loss, respectively;
SRP, MWF, and OS resulted in increased mean PD of 2.5%,
3.3%, and 6.3%, respectively. In 4- to 6-mm PD, SRP,
MWF, and OS resulted in 8.4%, 6.5%, and 5.22% CAL gain,
respectively; SRP, MWF, and OS resulted in 18.7%, 25.4%,
and 30.8% PD reduction, respectively. In PD ‡7 mm, SRP,
MWF, and OS resulted in 9.8%, 14.2%, and 9.38% CAL
gain, respectively; SRP, MWF, and OS resulted in mean PD
reduction of 21.6%, 33.1%, and 42.8%, respectively.

Conclusions: Surgical therapy had significantly more CAL
loss than non-surgical therapy in shallow PD. In moderate PD,
MWF had significantly more PD reduction than SRP, and
there was significantly less CAL gain with surgical therapy.
In deep PD, OS had significantly higher PD reduction than
SRP. J Periodontol 2015;86:1150-1158.
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P
eriodontitis is an inflammation of
the supporting tissues of the teeth
leading to loss of bone and peri-

odontal ligament.1 It is accepted that
dental plaque micro-organisms existing
in the form of biofilms are primary etio-
logic agents of periodontal diseases.
Putative bacterial pathogens associated
with periodontal diseases have been
identified in subgingival biofilms.2 Re-
moval of pathogenic biofilms, toxins,
and calculus and reestablishment of bi-
ologically acceptable root surface are
significant in arresting the progression
of periodontitis.3 This approach can
be achieved by non-surgical or surgical
periodontal therapy, the efficacy of which
in the measurement of surrogate end
points has been evaluated in several long-
term longitudinal studies (‡2 years).4-8 It
has been assumed that the reported re-
duction in probing depth (PD) and gain or
loss of clinical attachment level (CAL) can
be credited to the particular modality of
surgical therapy depending on the pre-
operative PD.5,8

A systematic review comparing the
effectiveness of surgical and non-surgical
debridement showed that in shallow
pockets (1 to 3 mm), no difference in PD
reduction was found between treatment
modalities, whereas in moderate (4 to
6mm) to deep (‡7mm) pockets, surgical
therapy resulted in greater PD reduction
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than scaling and root planing (SRP). Long-term data
showed that surgical and non-surgical procedures are
comparable in treating periodontal disease and pre-
venting further attachment loss.9 However, longitu-
dinal studies not included in the latter study have
suggested that the highest PD reduction and CAL gain
could be achieved by both surgical and non-surgical
treatment in teeth with moderate (4 to 6 mm) and
deep (‡7 mm) initial PD, but favoring surgical peri-
odontal therapy.5,10 Nevertheless, similar PD re-
duction after non-surgical and surgical treatment has
also been reported.8 Moreover, less CAL loss was
reported in a non-surgical group compared with
a surgical group.8

When short-term studies (£1 year) were examined,
data showed that in moderate initial PD (4 to 6 mm),
surgical therapy resulted in greater PD reduction,
whereas non-surgical therapy resulted in more CAL
gain.11,12 For teeth with shallow PD (1 to 3mm), both
surgical and non-surgical therapy resulted in CAL
loss.9 Nonetheless, the results in the literature with
longer follow-up (‡2 years) vary.5,7,8,13 Hence, the
aim of this study is to evaluate the long-term (‡2
years) effect of four surgical therapies (modified
Widman flap [MWF], osseous surgery [OS], open flap
debridement [OFD], and subgingival curettage [SC])
and non-surgical therapy in treating periodontal
disease with various PDs.

MATERIALS AND METHODS

Selection Criteria and Search Strategy
Prospective, human, controlled clinical trials were
included that compared surgical (MWF, OS, OFD,
SC) and non-surgical therapy in ‡10 patients di-
agnosed with chronic periodontitis with a follow-up
period of ‡2 years and that reported PD and CAL
change after the therapy. Studies published as edi-
torials, letters, or comments; studies not in English;
studies with <2 years of follow-up; studies featuring
regenerative procedures; review articles; animal
studies; and case reports/series were excluded.

Searches were conducted in PubMed, Ovid
MEDLINE, EMBASE, and Dentistry and Oral Sci-
ences Source by a health science librarian (MM) for
the relevant studies published from January 1970 to
September 2014. The ENDNOTE library was dis-
tributed to the authors for the study selection process.

The search string used for PubMed was as follows:
‘‘periodontitis/surgery’’[mh] OR ((‘‘periodontal dis-
eases’’[majr:noexp] OR periodontitis[majr] OR peri-
odontitis[ti] OR periodontal[ti]) AND (‘‘surgery’’[sh]
OR surgery[ti] OR surgical[ti] OR surgically[ti] OR
operation[ti] OR operative[ti])) AND english[la] AND
(comparative study[pt] OR ‘‘cohort studies’’[mh] OR
comparison[ti] OR longitudinal[tiab] OR longitudi-
nally[tiab] OR cohort[tiab]) NOT (‘‘animals’’[mh]

NOT ‘‘humans’’[mh]), where mh =MeSH term, majr =
MeSH major topic, noexp = without automatic MeSH
substitution, ti = title, sh = MeSH subheading, la =
language, pt = publication type, and ab = abstract.

The search string used for EMBASE was as follows:
‘‘periodontitis’’/exp/dm_suOR (‘‘periodontal disease’’/
de OR ‘‘periodontitis’’/exp OR periodont*:ti AND
(‘‘surgery’’/exp OR ‘‘dental surgery’’/exp OR surger*:ti
OR surgic*:ti OR operat*:ti)) AND (‘‘longitudinal
study’’/exp OR ‘‘comparative study’’/exp OR ‘‘cohort
analysis’’/exp OR compar*:ti OR longitudinal*:ab,ti
OR cohort:ti) AND [english]/lim NOT ([animals]/lim
NOT [humans]/lim), where exp = term exploded, dm =
diseasemanagement, su = surgery, /de = exact search,
ti = title, ab = abstract, and lim = limit.

The search string used for Dentistry and Oral
Sciences Source was as follows: (SU ‘‘periodontal
disease’’ OR SU ‘‘periodontitis’’ OR TI periodont* OR
AB periodont*) AND (SU ‘‘surgery’’ OR TI surger*
OR TI surgic* OR TI operat*) AND (SU ‘‘longitudinal
stories’’ OR TI longitudinal* OR AB longitudinal* OR
TI ‘‘cohort study’’ OR AB ‘‘cohort study’’), where SU =
subject, TI = title, and AB = abstract.

Furthermore, reference lists from included papers
as well as the related systematic review were
searched for publications that were not electronically
identified. Potential articles were examined in full text
by two reviewers (JM and VK), and their eligibility to
be included in this study was confirmed after discus-
sion. The level of agreement between the reviewers
was calculated with a k value.

Risk of Bias Assessment
The following criteria of publication bias from the
randomized controlled trial (RCT) checklist of the
Cochrane Center14 and the Consolidated Standards
of Reporting Trials (CONSORT) statement15 were
used: 1) random sequence generation; 2) allocation
concealment; 3) blinding of participants and person-
nel; 4) blinding of outcome assessment; 5) incomplete
outcome data; 6) selective outcome reporting; and 7)
other sources of bias. The outcome assessment was
categorized as: 1) low risk of bias if all key domains
had low risk of bias; 2) unclear risk of bias if ‡1 key
domains had unclear risk of bias; and 3) high risk of
bias if ‡1 key domains had risk of bias.

Data Analyses
The primary outcome was CAL gain, and the sec-
ondary outcome was PD reduction. The results are
presented as percentages. For the comparative
studies included, the pooled weighted mean and the
95% confidence interval (CI) of both variables were
estimated using a software program.i Random effects
meta-analyses of the selected studies were applied to

i Comprehensive Meta-analysis Version 2, Biostat, Englewood, NJ.
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accommodate methodology heterogeneities among
studies. The percentages of PD reduction and CAL
gain in 1- to 3-mm, 4- to 6-mm, and ‡7-mm PD
groups were meta-analyzed and reported based on
the different treatment modalities. In addition, the
pooled weighted mean difference (WMD) and the
95% CI were estimated using another software pro-
gram.¶ The contributions of each article to the pri-
mary outcome and the secondary outcome were
weighed based on the sample size. Forest plots were
produced to graphically represent the WMD and 95%
CI in primary and secondary outcomes for all in-
cluded studies using periodontal sites as the unit of
analysis. Heterogeneity among studies was assessed
with P value of x2 test as well as I2 test, and P <0.05
represents significant heterogeneity. The reporting of
these meta-analyses adhered to the Preferred Re-
porting Items for Systematic Review and Meta-
Analyses (PRISMA) statement.16 In addition, funnel
plots were used to assess the presence of publication
bias.

RESULTS

A flowchart of the screening process is presented in
supplementary Figure 1 in online Journal of Peri-
odontology. The searches from the four databases
resulted in a total of 2,641 citations; after eliminating
duplicates, 175 unique citations remained. Further
review of the titles and abstracts resulted in 30 papers
in full-text evaluation for eligibility. Of these studies,
22 articles11,12,17-36 were excluded, and eight arti-
cles4-8,10,13,37 met the inclusion criteria. The reasons
for exclusion are listed in supplementary Table 1 in
online Journal of Periodontology.

The k value for inter-reviewer agreement of the
included studies was 0.93, indicating an almost
perfect agreement between the two reviewers ac-
cording to the criteria of Landis and Koch.38 The
features of the included studies are presented in
Table 1.

Design and Features of Included Studies
Of the eight included studies, six RCTs4-8,13 applied
split-mouth design in performing the treatments, one
RCT10 assigned patients into two treatment groups
(surgical and non-surgical), and one study37 was
a quasi-experiment (QE). Regarding surgical treat-
ments, seven RCTs4-8,10,13 performed MWF, three
RCTs5,6,8 performed OS, two studies13,37 performed
OFD, and one study8 used SC. All of the included
studies performed SRP as the non-surgical peri-
odontal treatment. In addition, one study6 included
coronal scaling (CS) as a non-surgical intervention.
All patients received regular periodontal mainte-
nance (supportive periodontal therapy [SPT]) every 3
to 6 months after the therapy.

Risk of Bias Assessment
The results of risk of bias assessment for the included
RCTs are summarized in supplementary Table 2. All
of the included studies were considered to have high
risk of bias.

Meta-Analysis Results
The data were stratified into three categories by initial
PD. These consisted of 1) shallow (1 to 3 mm); 2)
moderate (4 to 6 mm); and 3) deep (‡7 mm) groups.

CAL changes. In 1- to 3-mm PD, both non-surgical
and surgical periodontal therapy resulted in loss of
CAL: SRP, MWF, and OS resulted in (mean [range])
23.2% (10.6% to 43.5%), 39.4% (22.9% to 58.9%),
and 61.39% CAL loss, respectively. In 4- to 6-mmPD,
SRP, MWF, OS, and OFD resulted in 8.4% (2.8% to
22.6%), 6.5% (1.3% to 27.2%), 5.22%, and 7.58%
CAL gain, respectively. In PD ‡7mm, SRP, MWF, and
OS resulted in 9.8% (1.3% to 47%), 14.2% (3.2% to
45.3%), and 9.38% CAL gain, respectively.

PD reduction. In 1- to 3-mm PD, SRP resulted in
increased mean (range) PD of 2.5% (0.5% to 11%),
MWF resulted in increased mean (range) PD of 3.3%
(0.8% to 12.9%), and OS resulted in mean PD re-
duction of 6.3% (2.6% to 14%). In 4- to 6-mm PD,
both surgical and non-surgical treatment modalities
resulted in mean (range) PD reduction: SRP by 18.7%
(12.9% to 26.3%), MWF by 25.4% (18.8% to 33.5%),
and OS by 30.8% (21.9% to 41.4%). In ‡7-mm PD,
SRP, MWF, OS, and OFD resulted in mean (range)
PD reduction of 21.6% (13.4% to 32.9%), 33.1%
(24.3% to 43.4%), 42.8% (29.4% to 57.4%), and
41.8%, respectively. The outcomes of the included
studies are summarized in Table 2.

Surgical versus non-surgical periodontal therapy.
In shallow PD (1 to 3 mm), OS had greater mean PD
reduction than SRP, with WMD of 0.02 mm (95% CI
0.12 to 0.23 mm, P <0.05); however, SRP resulted in
less CAL loss than OS and MWF, with WMD of -0.30
mm (95% CI -0.48 to -0.12 mm, P <0.05) and -0.22
mm(95%CI -0.38 to -0.06mm, P <0.05), respectively.

In 4- to 6-mm PD, MWF resulted in higher PD re-
duction than SRP, withWMD of 0.35mm (95%CI 0.20
to 0.51 mm, P <0.05) (Fig. 1). However, the WMD of
CAL gain was -0.29 mm (95% CI -0.36 to -0.22 mm,
P <0.05) (Fig. 2), favoring SRP. In addition, the WMD
of CAL between SRP and OS was -0.34 mm (95% CI
-0.57 to -0.12 mm, P <0.05), favoring SRP (see
supplementary Fig. 2 in online Journal of Periodon-
tology). No significant difference in the reduction of
PD was noted in between OS and SRP (see supple-
mentary Fig. 3 in online Journal of Periodontology).

In PD ‡7 mm, OS resulted in statistically signifi-
cantly higher PD reduction than SRP, with WMD of

¶ Review Manager, v.5.3., The Nordic Cochrane Centre, The Cochrane
Collaboration, Copenhagen, Denmark.
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0.83 mm (95% CI 0.10 to 1.57 mm, P <0.05) (Fig. 3).
There was no statistically significant difference in PD
reduction between MWF and SRP (see supplemen-
tary Fig. 4 in online Journal of Periodontology).
Regarding CAL, there was less CAL loss after non-
surgical therapy. The WMD between SRP and MWF
was -0.38 mm (95% CI -0.73 to -0.03 mm, P <0.05)
(see supplementary Fig. 5 in online Journal of
Periodontology), and the WMD between SRP and
OFD was -0.60 mm (95% CI -0.93 to -0.27 mm,
P <0.05). OS and SRP resulted in similar CAL gain
(see supplementary Fig. 6 in online Journal of Peri-
odontology). Table 3 presents the summary of sur-
gical and non-surgical therapy comparison. The
publication bias of each comparison was evaluated
with funnel plots (see supplementary Figs. 7 to 14 in
online Journal of Periodontology).

DISCUSSION

Summary of Main Findings
The present review study demonstrates the long-term
effect of surgical and non-surgical periodontal ther-
apy in shallow, moderate, and deep PD. In shallow
PD, both non-surgical and surgical treatment resulted
in loss of CAL.

In moderate PD, MWF had statistically significant
higher PD reduction than SRP. However, when CAL is
considered, surgical therapy resulted in significantly
greater attachment loss than SRP 1 year after sur-
gery, and it was associated with significant loss of
attachment from baseline at 2 years. Thus, in man-
aging 4- to 6-mm moderate PD, surgical therapy

should be considered carefully because of its dis-
advantage in CAL.33 No statistically significant dif-
ference of PD reduction was found between SRP and
OS in initially moderate PD.

In deep (‡7 mm) PD, OS had statistically signifi-
cantly higher PD reduction than SRP. Meta-analysis
failed to show significant PD reduction with SRP and
MWF. When the available raw data of the included
studies were combined, different results were seen.
OS therapy resulted in the greatest PD reduction,
followed by MWF and SRP, regardless of initial PD.
With respect to CAL, OS had the highest CAL loss in
shallow PD, followed by MWF and SRP. In moderate
PD, OS had the highest CAL gain, followed by MWF
and SRP. In deep PD, MWF achieved higher CAL gain
than SRP and OS. However, statistical analysis could
not be performed due to the heterogeneity of the
study designs.

Risk of Bias of Included Studies
Of the included studies, only one study5 provided
details regarding the randomization method. None
of the included studies provided methods used to
conceal the allocation sequence and mask the par-
ticipants and outcome assessment. Three studies6,8,10

were found to have incomplete outcome data. Thus,
based on the criteria for judging publication bias, all
of the included studies are considered to have high risk
of bias.

Summary of Previous Studies
It has been suggested that the loss of connective tissue
after intervention caused the CAL loss measured after

Table 2.

PD Reduction and CAL Changes of Each Intervention

Initial PD and Intervention

PD Reduction (% [range]) CAL Gain (% [range])

Studies Reporting (n) Value* Studies Reporting (n) Value†

1 to 3 mm
SRP 35-7 -2.5 (-11 to -0.5)* 25,7 -23.2 (-10.6 to -43.5)†
MWF 35-7 -3.3 (-0.8 to -12.9)* 25,7 -39.4 (-22.9 to -58.9)†
OS 25,6 6.3 (2.7 to 14) 15 -61.39†

4 to 6 mm
SRP 54-7,10 18.7 (12.9 to 26.3) 35,7,37 8.4 (2.8 to 22.6)
MWF 54-7,10 25.4 (18.8 to 33.5) 25,7 6.5 (1.3 to 27.2)
OS 25,6 30.8 (21.9 to 41.4) 15 5.22
OFD NA 137 7.58

‡7 mm
SRP 45-7,13 21.6 (13.4 to 32.9) 25,7 9.8 (1.3 to 47.0)
MWF 45-7,13 33.1 (24.3 to 43.4) 25,7 14.2 (3.2 to 45.3)
OS 25,6 42.8 (29.4 to 57.4) 15 9.38
OFD 113 41.8 NA

* Negative value represents PD increase..
† Negative value represents CAL loss.
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treatment in 1- to 3-mm PD.12 Moreover, this loss may
continue gradually during the maintenance phase in
addition to the initial loss related to the treatment.8 In
a 5-year study, OS was shown to have significantly
greater PD reduction than SRP from2 to 4 years in 4- to
6-mm PD; however, these differences were not sig-
nificant after 5 years. The authors concluded that
changes in PD are caused by many variables.5 After
SRP, there is resolution of inflammation, resulting in
reorganization of connective tissue and raising re-
sistance to apical penetration of the probe into the
connective tissue. As a consequence, these changes
may improve probing/attachment level. However, this
phenomenon should not be interpreted as a gain in
connective tissue attachment, but rather as changes
in quality of gingival tissue due to resolution of in-
flammation.5,6 Nonetheless, when effective SRP is
difficult, as in the presence of furcation involvement or
root groove/concavity, surgical therapy for access is
indicated.19

A longitudinal study comparing the effect of flap
surgery with and without osseous recontouring sur-
gery demonstrated that OS was more effective in
reducing and maintaining PD in deeper preoperative
pockets than flap surgery without osseous re-
contouring. Both types of surgery reduced the PD
initially; at 5-year follow-up, however, PD in the areas
treated with flap surgery without osseous re-
contouring returned to preoperative levels, whereas
OS resulted in stable PD and apically positioned
tissue. Interproximal craters were eliminated and
positive scalloped bone architecture could be
achieved, preventing soft tissue rebound.24

In agreement with the present findings, several
short-term studies showed similar results.11,12,28,31 In
a 1-year follow-up study, Becker et al.12 showed that
surgical and non-surgical therapy significantly reduced
4- to 6-mm PD; however, MWF sites had greater PD
reduction than SRP sites. Similarly, OS achieved sig-
nificantly greater PD reduction compared to scaling in

Figure 1.
Meta-analysis for PD reduction between SRP and MWF in 4- to 6-mm PD.

Figure 2.
Meta-analysis for CAL gain between SRP and MWF in 4- to 6-mm PD.

Figure 3.
Meta-analysis for PD reduction between SRP and OS in ‡7-mm PD.
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the ‡7-mm category. These findings were sustained at
the 1-year follow-up.12 It has been reported that CAL
and PD after periodontal treatment can be maintained
in the long term with regular SPT every 3 months
regardless of the patient’s plaque control.39

In the previous systematic review, no comparisons
were made between different types of surgical ther-
apy and non-surgical therapy.9 In mild and moderate
PD, the current data show similar outcomes in CAL
gain and PD reduction for surgical and non-surgical
therapy compared to the previous review.9 However,
in deep PD (‡7 mm), these results show 0.4 mm less
attachment loss after SRP, whereas a previous re-
port9 demonstrated 0.2 mm more attachment gain
obtained by access flap surgery. This difference
might result from the varied study designs, inclusion/
exclusion criteria, or heterogeneity among the se-
lected studies. Although WMD reached a statistically
significant difference, the clinical significance needs
to be further justified, since the difference might not
be clinically detectable. Furthermore, this result is
consistent with the study reported by Becker et al.,5

which showed that although it did not reach a sta-
tistically significant difference, there was a trend of
greater CAL loss in MWF compared to SRP in patients
with initial PD ‡7 mm.

Most studies were done before the turn of this
century, and since then, knowledge of pathogene-
sis and risk factors has been expanded. Cigarette
smoking and uncontrolled diabetes have been
identified as worsening the long-term periodontal
prognosis.40 Moreover, teeth with furcation involve-

ment also have poorer prognoses and may continue
to lose attachment even after treatment.41 Other
factors, such as the presence of cervical enamel
projections, palato-radicular grooves, loose inter-
proximal contacts, overhanging restorations, and
many others, have also been reported to be associ-
ated with the development of PD.42-45 Therefore,
identifying and managing these contributing risk
factors may improve treatment outcomes and ensure
favorable long-term results.

Moreover, several other surgical techniques, such
as papilla preservation,46 modified papilla preser-
vation,47 simplified papilla preservation,48 minimally
invasive surgical technique (MIST),49 and modified
MIST,50 have been developed in an attempt to reduce
surgical trauma and postoperative discomfort. These
techniques have also been shown to have advantages
in improving PD reduction and CAL gain in treating
interdental intrabony defects with or without the
additional use of regenerative materials.51,52 In ad-
dition, videoscope-assisted minimally invasive peri-
odontal surgery was recently introduced for treating
moderate PD and has shown favorable improvement
in PD reduction and CAL.53

In the present study, data analysis shows that
significantly greater attachment loss is achieved if
surgical therapy is performed in shallow and mod-
erate PD, despite the advantage of PD reduction
obtained by surgical therapy in moderate PD. Hence,
it is suggested that surgical therapy will provide more
advantages compared to non-surgical therapy if it is
performed in deep PD. In accordance with these

Table 3.

Surgical and Non-Surgical Therapy Comparison

Initial PD and Comparison

PD Reduction (mm) CAL Gain (mm)

Studies Reporting (n) P Value (mean [range]) Studies Reporting (n) P Value (mean [range])

1 to 3 mm
SRP versus MWF 25,8 -0.01 (-0.11 to 0.09) 25,8 -0.22 (-0.38 to -0.06)*
SRP versus OS 25,8 0.02 (0.12 to 0.23)† 25,8 -0.30 (-0.48 to -0.12)*
SRP versus SC 18 0.02 (-0.09 to 0.13) 18 -0.10 (-0.29 to 0.09)

4 to 6 mm
SRP versus MWF 44,5,8,10 0.35 (0.20 to 0.51)† 34,5,8 -0.29 (-0.36 to -0.22)*
SRP versus OS 25,8 0.21 (-0.01 to 0.42) 25,8 -0.34 (-0.57 to -0.12)*
SRP versus SC 18 -0.43 (-0.65 to -0.21)* Not applicable
SRP versus OFD Not applicable 137 0.10 (-0.62 to 0.82)

‡7 mm
SRP versus MWF 35,8,13 0.36 (-0.36 to 1.09) 35,8,13 -0.38 (-0.73 to -0.03)*
SRP versus OS 25,8 0.83 (0.10 to 1.57)† 25,8 0.00 (-0.85 to 0.86)
SRP versus SC 18 -0.64 (-1.74 to 0.46) 18 0.45 (-0.82 to 1.72)
SRP versus OFD 113 0.10 (-0.11 to 0.31) 113 -0.60 (-0.93 to -0.27)*

* P <0.05, favoring non-surgical therapy.
† P <0.05, favoring surgical therapy.
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results, a critical PD of 5.4 mm has been proposed; it
was recommended that surgical therapy is indicated
in PD ‡5.4 mm and non-surgical therapy in PD from
2.9 to 5.4 mm.3

Several limitations are noted in the current study:
1) the limited number of articles included (seven
RCTs and one QE); 2) heterogeneity among the
selected studies; 3) various study designs; 4) po-
tential risk of bias; and 5) search performed only
for articles written in English, resulting in potential
publication bias. These limitations might increase the
heterogeneity among comparisons in the meta-
analysis. Therefore, these results should be inter-
preted cautiously, and additional well-designed,
long-term RCTs should be performed to examine
the clinical outcomes.

CONCLUSIONS

Within the limitations of this study, the following
conclusions can be made: 1) in shallow PD, surgical
therapy shows significantly more CAL loss than non-
surgical therapy; 2) in moderate PD, MWF shows
significantly more PD reduction than SRP; however,
there is significantly less CAL gain with surgical
therapy compared to SRP; and 3) in deep PD, OS
shows significantly higher PD reduction than SRP.
More long-term RCTs that follow the CONSORT
statement should be conducted to examine the clinical
outcomes of surgical and non-surgical therapies.

These results imply the following in regard to
clinical practice: 1) in initial moderate PD (4 to 6
mm), SRP is preferable to surgical therapy because it
might result in less CAL loss; and 2) if deep PD (‡7
mm) is present and indicated for surgical therapy, OS
results in higher PD reduction than SRP.
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