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Background: The present study aims to compare the per-
formance of minimally invasive non-surgical and surgical ap-
proaches for the therapy of intrabony defects.

Methods: Twenty-nine patients who presented with intra-
bony defects were randomly assigned to: 1) a minimally invasive
non-surgical technique (MINST) group, or 2) minimally inva-
sive surgical technique (MIST) group. The chair time of each
therapeutic procedure was calculated. The probing depth
(PD), position of the gingival margin (PGM) and relative clini-
cal attachment level (RCAL) were evaluated at 3 and 6 months
after treatments. The patient perception of discomfort/pain
experienced during and after therapy and patient satisfaction
regarding treatments were also evaluated.

Results: Significant PD reductions, RCAL gains, and no
changes in the PGM were obtained at 3 and 6 months in MINST
and MIST groups (P <0.05). No differences were observed be-
tween groups at any time points (P >0.05). Patient-oriented
outcomes did not demonstrate differences between therapeu-
tic approaches (P >0.05). Significant higher chair times were
required in the MIST group than in the MINST group (P <0.05).

Conclusions: Minimally invasive non-surgical and surgical
approaches were successfully used for the treatment of intra-
bony defects and achieved periodontal health in association
with negligible morbidity and suitable patient satisfaction.
However, non-surgical therapeutic modality presented an
advantage in terms of a reduction of treatment chair time.
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I
ntrabony defects, which are associ-
ated with periodontal pockets, are
site-specific risk factors for periodon-

tal disease progression and tooth loss.1

A variety of therapies were suggested for
the treatment of these defects.2-6 Both
non-surgical and surgical approaches
may be used during the treatment of
intrabony defects to accomplish the
resolution of the periodontal disease in
these sites as evidenced by probing
depth (PD) reduction and clinical at-
tachment level (CAL) gain.2,3,7

Recently, less invasive procedures
were incorporated into the periodontal
clinical practice that benefited different
therapeutic approaches6,8-15 according
to the principles of the medical commu-
nity that has routinely used a minimally
invasive approach to achieve better re-
sults with reduced morbidity and a more
comfortable postoperative period. Ac-
cording to Hunter and Sackier,16 this
therapeutic approach was described as
‘‘the ability to miniaturize our eyes and
extend our hands to perform microscopic
and macroscopic operations in places
that could previously only be reached
only by large incisions.’’ Although a min-
imally invasive procedure can be per-
formed using a magnification such as
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with a surgical microscope, surgical telescope, or en-
doscopic visualization, the type of magnification does
not define the surgical procedure as minimally in-
vasive.16,17 Rather, the retention of the preoperative
gingival architecture, creating a minimal wound and
gentle handling of the soft and hard tissues, is essen-
tial to minimally invasive approaches.15-17

In this context, a minimally invasive non-surgical
periodontal treatment during scaling and root planing
favored therapeutic outcomes.8,11,12 Although com-
parisons of minimally invasive non-surgical approach
with traditional masked scaling and root planing have
not yet been published to our knowledge, clinical and
histologic evidences reported optimistic outcomes
after non-surgical minimally invasive therapy.11,12

Based on the foundation of the minimally invasive
surgery15 and considering the use of the papilla pres-
ervation techniques,18-20 the minimally invasive sur-
gical technique (MIST) was also designed for the
surgical treatment of intrabony defects,6 and its appli-
cation has achieved positive outcomes.6,9,10,13,17,21

However, to our knowledge, no previous study
compared the performance of the surgical treatment
with non-surgical therapy using the principles of min-
imally invasive therapeutic approaches during the
treatment of intrabony defects. Additionally, the suc-
cess of periodontal therapy was usually demonstrated
with clinical parameters such as PD reduction and
CAL gain. However, there was considerable discus-
sion regarding the use of these traditional outcome
indicators because these parameters are surrogate
markers and do not reflect the real patient-centered
outcomes, such as the consequences of periodontal
treatment on the daily routines of patients. Further-
more, in addition to the psychologic well-being of
patients during and after the procedure, esthetics
is an important aspect for consideration. Thus, this
controlled study aims to evaluate the clinical and
patient-centered outcomes after minimally invasive
surgical and non-surgical procedures for the therapy
of intrabony lesions.

MATERIALS AND METHODS

Study Design
This study is a masked, randomized controlled trial
with a parallel design that compares a MIST or mini-
mally invasive non-surgical technique (MINST) for
the treatment of intrabony defects. The study was ap-
proved by the ethics committee of the University of
Campinas, Piracicaba, SP, Brazil. All patients and par-
ticipants received a detailed description of the pro-
posed treatment and provided informed written
consent to participate in the study. The participant re-
cruitment started in June 2008 and was completed in
February 2009. The first procedure was carried out in
October 2009. All 6-month follow-up visits were com-

pleted in June 2010. Data entry of all information and
statistical analyses were performed in July 2010.

Population Screening
All patients were selected from individuals referred to
the Graduate Clinic of the Piracicaba Dental School.
Patients received periodontal examinations and ra-
diographs after anamnesis.

The study inclusion criteria were: 1) a diagnosis of
chronic periodontitis,22 2) ‡1 single-rooted tooth with
PD ‡5 mm with bleeding on probing (BOP), 3) CAL >5
mm, 4) radiographic evidence of an isolated intrab-
ony defect (depth: ‡4 mm, width: ‡2 mm)6,9,10,13,14

determined by periapical radiographs taken with the
long-cone paralleling technique, 5) a full-mouth pla-
que score (FMPS)23 and full-mouth bleeding score
(FMBS)24 <20%, and 6) the absence of a medical con-
dition that could affect the progression of periodontal
disease. Patients who were: 1) pregnant or lactating,
2) required antibiotic premedication, 3) received an-
tibiotic treatment in the previous 3 months, 4) re-
ceived a course of periodontal treatment within the
past 6 months, 5) were smokers, or 6) whose tooth
presented with signs of mobility and/or traumatic oc-
clusion were excluded from the study.

All patients submitted to an initial therapy including
scaling and root planing and motivation sessions, and
were maintained in periodontal supportive therapy.
These procedures were performed by the same oper-
ator (MZC). After 6 months, patients that fulfilled the
inclusion criteria were incorporated into the study.

Sample-Size and Power Calculations
A sample-size calculation was assessed and included
an a error of 5%, 80% power, and a standard deviation
of 1.0 mm, and a difference of 1.0 mm between
groups was considered clinically significant. It was in-
dicated that a sample of 12 patients per group would
be needed. Considering that some patients may be
lost during follow-up, 14 and 15 patients were in-
cluded in MIST and MINST groups, respectively.

The study power value was calculated with a statis-
tical program† using the sample size of the per proto-
col population and considering the standard deviation
of each group of the present clinical trial. The power
value was evaluated for all clinical parameters in
each period of evaluation. The minimum power value
found was 83% (for the position of the gingival margin
[PGM] at 6 months). All other parameters presented
a power value >86%.

Randomization and Allocation Concealment
The study used a masked examiner (FVR) with a ran-
domized and parallel design. All patients included in
the study were recruited before the beginning of the ran-
domization to therapeutic approaches. Treatment-group
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assignment was carried out immediately before the
beginning of the procedure (MIST or MINST) by a
coin toss that was performed by a different operator
(MAGP). The randomization code was not broken
until all data had been collected.

Treatment of Intrabony Defects
By using an operating microscope‡ and microsurgical
instruments, all procedures were performed by the
same operator (MZC). One hour before therapy, pa-
tients received a dose of 4 mg dexamethasone.§ At
this time, the treatment was randomized, and the pro-
cedures for the different groups were chosen.

MINST group. Experimental sites designated to
receive non-surgical treatment were submitted to care-
ful scaling and root planing with minicuretsi and using
an ultrasonic device¶ with specific thin and delicate
tips.# These instrumentswerecarefully inserted through
the periodontal pocket of the defect-associated tooth to
reach the root surface for debridement. Caution was
taken to preserve the stability of soft tissues (Fig. 1).

MIST group. Experimental sites were accessed
by the MIST,6 and incisions were performed with pres-
ervation techniques.18-20 Only the defect-associated
papilla was accessed, vertical-releasing incisions were
not made, and the full-thickness flap was minimally
elevated. The granulation soft tissue was dissected
with a microblade and carefully removed with mini-
curets.** The visible calculus was carefully removed
with minicurets†† and an ultrasonic device‡‡ with spe-
cific tips.§§ The flaps were repositioned, and passive
internal mattress suturesii were used to obtain pri-
mary closure of tissues (Fig. 2).

Post-Therapy Care
At the end of all procedures, patients received analge-
sic medication (paracetamol)¶¶ and were instructed
to take the medication every 6 hours, for 2 days, only
if they experienced pain. Patients were instructed to
mark the number of tablets taken. For biofilm control,
all patients were instructed to rinse with 0.12% chlor-
hexidine (twice a day for 15 days). In the MIST group,
sutures were removed at 10 days post-surgery. Dur-
ing the postoperative period, patients were requested
to avoid toothbrushing and flossing in the treated area
for a period of 10 days. After that, the hygiene was re-
instituted.

Procedure Chair Time
The chair time of each therapeutic procedure was cal-
culated starting from injection of the local anesthesia
and ending at the completion of sutures in the MIST
group or at completion of the scaling and root planing
in the MINST group.

Clinical Parameters
Clinical measurements were evaluated at baseline
and at the 3 and 6 month follow-up visits. An individ-

ually manufactured acrylic stent was made to stan-
dardize the location of periodontal probes.

The following clinical parameters were measured
using a periodontal probe## at 6 sites per tooth. The
PGM was measured from the stent to the gingival
margin, and relative CAL (RCAL) was measured from
the stent to the bottom of the periodontal pocket. The
PD was calculated by deducting the PGM from RCAL.
The FMPS and FMBS were calculated after dichoto-
mously assessing the presence of plaque or BOP from
the bottom of the pocket when probing with a manual
probe and calculating the percentage of sites that
revealed the presence of plaque or bleeding.

The same examiner (FVR), who was masked to the
therapies, carried out all measurements of clinical
evaluation. To perform the intraexaminer calibration,
12 non-study participants presenting intrabony de-
fects were selected. The designated examiner mea-
sured the RCAL, which was the primary outcome
variable, of all patients twice within 24 hours. The ex-
aminer was judged to be reproducible after fulfilling
the predetermined success criteria (the percentage
of agreement within –1 mm between repeated mea-
surements had to be ‡90%). The intraclass correlation
was calculated as resulting in 96% reproducibility.

Patient Satisfaction and Perception
Regarding Therapy
To evaluate patient perceptions about the performed
procedure and post-therapy period, patients re-
ceived a questionnaire on day 7 after the procedure.
The extent of discomfort and/or pain experienced
during the intratherapy period was evaluated using
a 100-mm horizontal visual analog scale (VAS).
The anchors for each end of the scales were desig-
nated as none and extreme.25 Patients were also in-
structed to quantify the analgesic medication taken.
In addition, the extent of discomfort, root hypersen-
sitivity, edema, hematoma, high fever, and interfer-
ence in daily activities during the first post-therapy
week were evaluated in the same way. After 6
months, another questionnaire was given to each pa-
tient to determine the patient perception of the out-
comes of therapy and the level of satisfaction with
treatment. The questionnaire used a simplified scale
to record the satisfaction of treatment in terms of the
esthetic appearance of the treated teeth by selecting

‡ DF Vasconcelos, São Paulo, SP, Brazil.
§ Roche Brasil, São Paulo, SP, Brazil.
i Gracey, Hu-Friedy, Chicago, IL.
¶ Cavitron, DENTSPLY, Tulsa, OK.
# UI25KSF10S, Hu-Friedy.
** Gracey, Hu-Friedy.
†† Gracey, Hu-Friedy.
‡‡ Cavitron, Dentsply,
§§ UI25KSF10S, Hu-Friedy.
ii 6.0 polygalactin-A, Vicryl, Johnson & Johnson, São Paulo, SP, Brazil.
¶¶ Tylenol, 750mg, Janssen-Cilag Farmacêutica, São Paulo, SP, Brazil.
## PCP-15,Hu-Friedy do Brasil, Rio de Janeiro, RJ, Brazil.
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one of the following choices: very satisfied, satisfied,
neutral, moderately satisfied, or unsatisfied.26 In ad-
dition, patients were asked to describe their percep-
tion of the outcome of the therapy at the treated tooth
in terms of the improvement in gingival bleeding,
redness, and gingival edema and hygiene ability.
These parameters were also measured using the
VAS with zero denoting no improvement and 100 de-
noting maximum improvement.

Reassessment Evaluations
Reassessment visits occurred every 15 days during
the first month and monthly until the sixth month.
At the end of the appointment, a supragingival pro-
phylaxis was performed.

Primary and Secondary Outcome Measures
The primary outcome measurement of the study was
RCAL. Secondary outcome measurements included
the 1) PD, 2) PGM, 3) FMPS and FMBS, 4) patient-
centered outcomes, and 5) chair time.

Data Management and Statistical Analyses
A statistical program*** was used. The homogeneity
of groups at baseline (PD, RCAL, FMBS, and FMPS)
was tested using the analysis of variance (ANOVA).
Repeated-measures ANOVA and the Tukey test
were used to detect intra- and intergroup differences
in clinical parameters (PGM, PD, and RCAL). The

Figure 1.
MINST. Preoperative clinical (A) and radiographic (B) views of an intrabony defect on the mesial aspect of the central incisor. C and D) Scaling and root
planing . Clinical (E) and radiographic (F) aspects at 6 months post-therapy.

*** SAS Release 9.1, 2003, SAS Institute.
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Friedman test was used to detect intragroup differ-
ences, and the Mann-Whitney U test was used to de-
tect intergroup differences in the FMPS and FMBS.
The student t test was used to detect intergroup differ-
ences in chair times of each therapeuticprocedure. The
Mann-Whitney U test was used to evaluate VAS ques-
tionnaires regarding patient perceptions and satisfac-
tion. To evaluate the questionnaire, a simplified scale
was used to record the satisfaction of treatment in
terms of esthetic appearance, and a x2 test was ap-
plied. An experimental level of significance was deter-
mined at 5% for all statistical analyses.

RESULTS

Subject Accountability
Briefly, 987 individuals were assessed for eligibility. A
total of 938 were excluded because of not meeting in-
clusion criteria. Forty-nine patients were submitted to
the initial therapy and maintained in periodontal sup-
portive therapy. After 6 months, 29 patients were re-
cruited at the beginning of the study. Participants were
randomly assigned to participate in the study and re-
ceived the allocated procedure. Two patients who

presented one intrabony defect each one were lost
during follow-up because of the administration of an
antibiotic medication for medical reasons or because
of an address change. All other 27 participants (14
[MIST] and 13 [MINST]) were included in the statistical
analyses.

Patient Characteristics at Baseline
Patient characteristics at baseline were not signifi-
cantly different between groups. A prevalence of
whites (85.71% and 76.92%) and females (57.14%
and 69.23%) was detected in the MIST group (6
males and 8 females, aged 35 to 57 years; mean –
SD: 45.43 – 6.79 years) and MINST group (4 males
and 9 females, aged 35 to 57 years; mean – SD:
45.31 – 7.57 ), respectively. The distributions of in-
trabony defects according to teeth were: 28.58%
incisive, 28.57% canine, and 42.85% premolar for
the MIST group and 15.39% incisive, 38.46% ca-
nine, and 46.15% premolar, for the MINST group.
Acceptable oral hygiene was achieved before the
study in both groups (Table 1). The means of PD and
RCAL at intrabony defect sites were not statistically

Figure 2.
MIST. Preoperative radiographic (A) and clinical (B) views. Note the intrabony defect on the distal aspect of lateral incisor. Incisions (C) and tissue flap (D)
using a minimally invasive surgical approach. E) A view of the intrabony defect during debridement. Radiographic (F) and clinical (G) aspects at the 6-month
follow-up.
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different between groups at baseline (P >0.05)
(Table 2).

To compare the intrabony defects characteristic
between groups at baseline, the radiographic defect
angle was evaluated on scanned radiographs with
the assistance of image-analysis software††† and de-
fined by the two lines that represented the root sur-
face and bone-defect surface. The mean of the defect
angle at baseline was 45.81� – 8.44� and 44.54� –
7.90� for MIST and MINST groups, respectively, with
no differences between groups (P >0.05).

Clinical Parameters
Both FMPS and FMBS were maintained at <20%
throughout the study, and no statistically significant
differences were observed between groups (P >0.05)
(Table 1).

No significant differences in the PGM were observed
after 3 and 6 months in both experimental groups
compared to baseline measurements (P >0.05). In
additional, the intergroup analysis did not show sta-
tistically significant differences in the PGM between
MIST and MINST groups (P >0.05). Statistically sig-
nificant PD reductions and RCAL gains were achieved
after 3- and 6-months evaluation from baseline
(P <0.05) in both groups. No significant differences
between MIST and MINST groups were observed at
any assessment time in theses parameters (P >0.05).

Patient-Centered Outcomes
Perception about therapy. Data from patient percep-
tion evaluation about therapy are shown in Table 3.
Based on a horizontal VAS, it was observed that the
extent of discomfort/pain experienced during therapy
was statistically similar between groups (P >0.05). In
addition, the extent of discomfort, root hypersensitiv-
ity, and edema during the first post-therapy week was
very discreet, and no differences were observed be-
tween groups (P >0.05). No patients in this study de-
veloped hematoma, high fever, or an interference with
daily activities during the first post-therapy week. The
quantity of analgesic medication taken by patients
was minimal (lower than one analgesic medication
in both groups), and it was statistically similar be-
tween groups (P >0.05) (Table 3).

Patient satisfaction. After 6 months, a question-
naire recorded the patient satisfaction regarding the
treatment in terms of the esthetic appearance of the
treated teeth by selecting one of the following choices:
very satisfied, satisfied, neutral, moderately satisfied,
or unsatisfied. Most patients in both experimental
groups selected the choice very satisfied (92.85%
and 92.30% of patients for MIST and MINST groups,
respectively). The choice satisfied was revealed by
7.15% and 7.7% of patients for MIST and MINST

Table 1.

Percentages (mean – SD) of FMPS and FMBS at the Different Assessment Times

Parameter Group Baseline 3 Months 6 Months

FMPS MIST 16.20 – 6.50 Aa 11.44 – 4.55 Ba 10.97 – 4.77 Ba
MINST 13.64 – 5.57 Aa 10.35 – 4.76 ABa 8.69 – 4.18 Ba

FMBS MIST 9.62 – 5.46 Aa 7.15 – 3.36 Ba 6.36 – 3.67 Ba
MINST 9.37 – 3.59 Aa 5.27 – 2.24 Ba 5.54 – 3.31 Ba

Means followed by different capital letters in a line represent significant intragroup differences (Friedman test; P <0.05). Means followed by different non-
capital letters in the column represent significant intergroup differences (Mann-Whitney U test; P <0.05).

Table 2.

PGM, PD, and RCAL (mm; mean – SD) at Baseline, 3 and 6 Months

Parameter Group Baseline 3 Months 6 Months 0- to 6-Month Difference

PGM MIST 3.74 – 1.09 Aa 4.24 – 1.08 Aa 4.22 – 1.06 Aa 0.48 – 0.51
MINST 4.96 – 1.66 Aa 5.36 – 1.37 Aa 5.41 – 1.46 Aa 0.45 – 0.46

PD MIST 7.07 – 1.13 Aa 3.87 – 0.86 Ba 3.56 – 0.84 Ba 3.51 – 0.90
MINST 6.35 – 0.92 Aa 3.88 – 0.97 Ba 3.21 – 0.85 Ba 3.13 – 0.67

RCAL MIST 10.73 – 1.56 Aa 8.20 – 1. Ba 7.88 – 1.46 Ba 2.85 – 1.19
MINST 11.25 – 2.11 Aa 9.35 – 1.83 Ba 8.70 – 1.87 Ba 2.56 – 1.12

Means followed by different capital letters in a line represent significant intragroup differences (ANOVA and Tukey test; P <0.05). Means followed by different
non-capital letters in the column represent significant intergroup differences (ANOVA; P <0.05).

††† Image-Pro, Media Cybernetics, Silver Spring, MD.
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groups, respectively. No patients in either group
chose the options neutral, moderately satisfied, or
unsatisfied. Statistical analyses did not demonstrate
differences between groups with regard to satisfac-
tion levels in terms of the esthetic appearance of
treated teeth (P >0.05).

In addition, patients described their perception of
the outcome of the therapy at the treated tooth in
terms of improvements in gingival bleeding, redness,
and gingival edema and hygiene ability by using
a VAS questionnaire. The improvements for all as-
pects evaluated were very satisfactory, and no differ-
ences in the perception of outcomes of therapies at
the treated tooth were observed between groups
(P >0.05) (Table 4). Also, a statistically higher chair

time was observed in the MIST group (60.71 – 9.41
minutes) than in the MINST group (29.15 – 4.30 min-
utes) (P <0.05).

DISCUSSION

Although previous studies demonstrated positive out-
comes after non-surgical periodontal treatment8,11,12

and after MIST for the treatment of intrabony de-
fects,6,9,10,13,17,21 to our knowledge, no investi-
gation compared the performance of non-surgical
treatment with surgical therapy, both using the princi-
ples of minimally invasive therapeutic approaches,
during the treatment of intrabony lesions. Thus, this
randomized controlled trial with a parallel design
was conducted to compare MIST or MINST for the
treatment of intrabony defects. It was demonstrated
that, independent of the therapeutic procedure, suc-
cessful clinical outcomes were achieved in combi-
nation with negligible morbidity and suitable patient
satisfaction in the therapy of intrabony defects.

In general, systematic review studies27,28 revealed
that both conventional non-surgical and surgical ther-
apies were effective methods to achieve improve-
ments in terms of CAL gain and reduction in PD.
However, the authors27,28 emphasized that, in initially
deep pockets (PD >6 mm), there was a greater attach-
ment level gain and PD reduction after periodontal sur-
gical therapy. In this study, in which baseline PD
measurements were 7.07 – 1.13 mm and 6.35 –
0.92 mm for MIST and MINST groups, respectively,
clinical evaluations demonstrated that similar and sig-
nificant PD reductions and CAL gains from baseline
were obtained in the intrabony treated defects in both
groups at the 3- and 6-month evaluations.

The current investigation showed that the MINST
group obtained a RCAL gain of 2.56 – 1.12 mm and
a PD reduction of 3.13 – 0.67 mm. These means were
higher than those obtained by studies29,30 in which
control intrabony defects were treated by non-surgical
therapy, in which means of about 1.8 and 2.2 mm
were presented for CAL gain and PD reduction, re-
spectively. Data of the present study demonstrated
an appropriate periodontal response obtained by
the MINST group, which supported evidence that non-
surgical subgingival instrumentation, in conjunction
with frequent supragingival plaque removal, may re-
duce PDs and increase CALs.7,31 The absence of dif-
ferences between experimental groups in the present
study may have been associated with the favorable
response obtained after the non-surgical therapy,
which yielded similar and successful results in both
evaluated groups. Although the use of a microscope
may improve the visual acuity and magnification
during periodontal procedures, additional studies are
required to determine the impact of its use during the
non-surgical therapy.

Table 3.

Evaluated Parameters (mean – SD)
Related to Patient Perception About
Therapy and Number of Analgesic
Tablets Taken

Parameters MIST MINST

Pain/discomfort during
procedure

0.54 – 0.81 0.48 – 0.66

Pain/discomfort after
procedure

0.48 – 0.89 0.38 – 0.63

Root hypersensitivity 0.44 – 0.81 0.59 – 0.82

Edema 0.34 – 0.62 0.23 – 0.75

Hematoma 0.00 – 0.00 0.00 – 0.00

High fever 0.00 – 0.00 0.00 – 0.00

Interference in daily
activities

0.00 – 0.00 0.0 – 0.00

Number of analgesic
tablets

0.40 – 0.74 0.31 – 0.63

No statistical differences were observed among groups (Mann-Whitney U
test; P >0.05).

Table 4.

Patient Perceptions (mean – SD) at 6
Months After Therapy Regarding
Outcomes at the Treated Tooth

Parameters MIST MINST

Gingival bleeding 94.16 – 8.54 90.48 – 0.66

Redness and gingival edema 96.50 – 5.61 80.24 – 22.25

Hygiene ability 93.06 – 10.24 75.43 – 24.78

No statistical differences were observed between groups (Mann-Whitney U
test; P >0.05).
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Another important aspect to be considered when
evaluating these clinical findings is that the positive
results, in terms of PD reduction and CAL gain,
achieved in the present investigation might have
been attributed to the rigorous periodontal mainte-
nance carried out at 1-month intervals and confirmed
by the satisfactory FMPS and FMBS obtained dur-
ing the experiment. In support of this hypothesis,
studies2,32,33 demonstrated that, in conjunction with
professional maintenance and acceptable plaque
control, conservative approaches, including surgical
or non-surgical periodontal therapies, were effective
for efficiently increasing CALs and reducing PDs, even
in the presence of bony defects.

Although previous studies27,28,34-36 investigated
clinical outcomes after scaling and root planing and
open-flap debridement for the treatment of chronic
periodontitis, there was insufficient evidence to com-
pare treatment effects after conventional non-surgical
or surgical therapies when specifically treating intra-
bony defects. In addition, to our knowledge, no inves-
tigation compared minimally invasive non-surgical
and surgical approaches to treat intrabony lesions.
The clinical rationale for the assessment of minimally
invasive approaches included the reduction of opera-
tive trauma, the increase in wound stability, the main-
tenance of the preoperative gingival architecture, the
possibility of a gentle handling of the periodontal
tissues, the reduction of the operative chair time,
and the minimization of intraoperative and postop-
erative patient discomfort and morbidity.15-17 Con-
sidering the lack of trials available that evaluated
minimally invasive non-surgical and surgical ther-
apeutic approaches, it was difficult to establish a com-
parison of the current investigation with other studies.

Moreover, greater baseline PDs, narrow defects,
and 2- or 3-wall defects may promote a more favor-
able potential for improvements in PD reductions
and CAL gains in angular defects.37 In the present
study, the mean radiographic defect angle in both
groups was �45�, and no difference in this defect an-
atomic characteristic was observed between groups
as was also verified in relation to baseline PDs. How-
ever, in this trial, the defect configuration regarding
the number of walls could not be compared between
groups since the clinical visualization of defects was
limited to one experimental group that performed sur-
gical access flap to treat the defect — MIST group.
This was a limitation of the current investigation be-
cause differences in the number of walls may affect
the outcomes.

Traditional periodontal therapies involving surgical
procedures were frequently associated with the reces-
sion of the gingival margin, which is a negative conse-
quence that may impair the patient satisfaction in
terms of esthetics.4,38-41 When using a minimally in-

vasive surgical approach, one of the aims is to limit
the recession of the gingival margin. Regarding the
PGM measurements, the findings of this study demon-
strated that, at 6 months, no significant differences in
gingival recession, compared to baseline measure-
ments, were observed in both groups. Moreover, no
differences were noted between groups for the PGM
increase (0.48 and 0.45 mm of gingival recession
for MIST and MINST groups, respectively), which was
a favorable result from an esthetic point of view.
Previous investigations that performed surgical ap-
proaches to treat intrabony defects frequently dem-
onstrated gingival recessions of �2 mm,4,38-41 in
contrast with the findings of the present study. Con-
sidering these outcomes, it may be hypothesized
that this optimal result of this study is a consequence
of the use of less invasive therapeutic approaches,
which contributed to the maintenance of the integrity
of the soft tissues and the stability of the gingival mar-
gin, particularly in areas with high esthetic demands.

In the present investigation, a relevant aspect con-
cerns the importance of the flap design to the re-
vascularization of the tissues. The flap design of
minimally invasive surgical approaches allows for ac-
cess to the root-surface instrumentation in combina-
tion with negligible flap elevation and the improved
preservation of the blood supply in the operated
area.42 The flap design is of paramount importance
in surgical procedures in which the stability of the
marginal tissue and a better revascularization of the
tissues during early wound healing are critical for
the success of the therapy.42,43 The flap design may
exert a positive role in increasing the stability of the
blood clot, which contributes to a better preservation
of presurgical esthetics when using surgical proce-
dures,44 as supported by the PGM outcomes of the
MIST group in the present study.

The negligible changes in the soft tissue position of
the treated teeth in the present study may be related to
the high satisfaction in esthetic appearance reported
by most patients in both experimental groups. More-
over, patients revealed similar improvements in gingi-
val bleeding, redness, gingival edema, and hygiene in
treated teeth in MIST and MINST groups.

Whenusing conventional techniques toperform sur-
gical periodontal therapy, compared to the traditional
non-surgical procedure, a higher patient discomfort/
pain during the postoperative period is expected.45,46

In the current study, when evaluating the patient per-
ception about the procedures during the intra- and
post-therapy period, a minimal extent of discomfort/
pain is described during the treatment and a negligible
extent of discomfort, root hypersensitivity, and edema
was reported during the post-therapy period after both
therapeutic approaches. Additionally, no patients de-
veloped hematoma, a high fever, or an interference
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of daily activities during the first post-therapy week,
and the quantitiesofanalgesic medication taken bypa-
tients was minimal in both groups, which confirmed the
advantages of using less-invasive approaches for the
treatment of intrabony defects. Taken together, these
patient-centered evaluations indicated that both MIST
and MINST approaches promoted similar results in
terms of morbidity and patient satisfaction. The impor-
tance of patient-centered outcomes in assessing peri-
odontal treatment efficacy was recognized,46,47 and
these aspects were designated a research priority area
in periodontology.24 However, there were limited data
evaluating the impact of the treatment of intrabony
periodontal defects on the satisfaction, life quality,
and well-being of the patient,6,9,25 and further studies
on these aspects should be encouraged.

Although case series6,9,10,13,17,21 revealed that the
application of enamel matrix derivative (EMD) pro-
teins as an adjunctive to the MIST may achieve posi-
tive outcomes in the treatment of angular defects, it
was recently shown that the use of EMD during the
MIST may not promote relevant advantages in the
therapy of intrabony lesions compared to the use of
minimally invasive surgical alone.14 Although stud-
ies15,48 showed the positive clinical performance of
EMD during the therapy of angular defects, meta-
analyses5,49 indicated that the actual benefits of
EMD were not clinically defined because of the high
degree of heterogeneity observed in the trials. Consid-
ering this aspect, the present investigation evaluated
the performance of the minimally invasive surgical
approach alone without the use of EMD. Although in-
vestigations indicated contradictory outcomes of the
clinical efficacy of EMD, these outcomes had no rela-
tion to the histologic role of EMD because histologic
findings indicated its ability in the periodontal regen-
eration.5,14,15,48-50

Although the clinical findings obtained in the pre-
sent investigation suggested that both evaluated thera-
pies were effective to treat intrabony defects, long-term
results with regard to the maintenance of attachment
levels and prevention of loss of teeth are required.
Previous studies that revealed long-term treatment
outcomes over a 5- to 7-year period reported that
breakdown sites that required retreatment were more
frequently found in deep sites treated by traditional
scaling and root planing than those treated by surgical
procedures.3,7 In contrast, a study51 that compared the
repeated non-surgical therapy and periodontal surgery
in residual pockets 5 months after the initial subgingival
scaling demonstrated that the second non-surgical
scaling reduced the need for periodontal surgery. Addi-
tionally, according to asystematic review28 of studiesof
‡12 months of duration, it was observed that, in deep
pockets, surgical therapy resulted in 0.6 mm more PD
reduction and 0.2 mm more CAL gain than non-surgical

therapy. Although outcomes achieved at 6 months
of follow-up in the present trial were relevant, this
evaluation period may have been a limitation of the
present study because different results could be de-
tected in long-term studies.28 Future research with
longer reevaluation periods are required to confirm
the clinical data observed in the present study. More-
over, because long-term evaluations are required to
adequately determine radiographic bone remodeling
after periodontal therapies, future investigations with
longer follow-ups using assessments of radiographs
are required to support the data obtained in the pres-
ent trial.

A pivotal aspect of the present investigation con-
cerned the prescription of dexamethasone preop-
eratively. The rationale for the administration of
dexamethasone as a preemptive medication was
based in studies52,53 that suggested that the preoper-
ative administration of different anti-inflammatory
medications may reduce postoperative pain intensity
and prevent patient discomfort. In the present study,
to adequately evaluate the patient perception about
each different therapeutic approach (during the intra-
therapy procedure and post-therapy period), the
same protocol of medication was administrated in
MIST and MINST experimental groups.

Most of the minimally invasive procedures pro-
posed in the literature6,9,13,14 were designed for the
treatment of isolated infrabony defects, as evaluated
in the present trial. However, the common association
of intrabony defects with other types of periodontal
bony lesions and the frequent occurrence of multiple
intrabony defects in adjacent sites/teeth suggested
the adoption of procedures designed to successfully
treat these defects simultaneously in the same ses-
sion. In a case-cohort study, Cortellini et al.10 showed
that a single minimally invasive surgical procedure
was an effective and low-morbidity surgical approach
for the treatment of multiple adjacent intrabony de-
fects. Additionally, Harrel et al.17 showed successful
clinical outcomes after the application of a mini-
mally invasive surgical procedure in patients who pre-
senting multiple sites with deep pockets associated
with different defect morphologies, including furca-
tion involvements. Although the data of the current
investigation were limited to isolated intrabony de-
fects, minimally invasive procedures may be ade-
quately indicated to treat multiple periodontal
defects.10,17

Decision making about the therapeutic approach
to treat intrabony defects should consider the patient
profile and preference, the professional’s experience,
and the ease in performing one technique over an-
other. In addition, the patients’ perceptions of costs
and benefits may also interfere in the decision making
to choose a surgical versus non-surgical therapy. In
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this context, therapeutic approaches involving surgi-
cal procedures may be frequently related to supe-
rior financial costs, and they require a considerably
higher chair time compared to the application of
non-surgical therapies, as observed in this investi-
gation. Additional trials are needed to establish
how all these factors might influence the decision
making regarding the treatment of intrabony defects.

CONCLUSIONS

Both therapeutic modalities used for the treatment of
intrabony defects achieve successful outcomes in
terms of periodontal health because satisfactory sup-
portive periodontal therapy was maintained. In addi-
tion, minimally invasive non-surgical and surgical
approaches promoted similar negligible morbidity
and suitable patient satisfaction, whereas the non-
surgical therapy presented an important advantage
in terms of a reduction of treatment chair-time.
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