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Background: The aim of this study was to evaluate the clin-
ical and laboratory changes 3 months after full-mouth scaling
and root planing in subjects with and without diabetes mellitus.

Methods: This study was performed using 10 subjects with
type 2 diabetes mellitus who required insulin therapy (DM)
and 10 healthy adult control subjects (NDM) with generalized
chronic periodontal disease. Both groups were treated with
full-mouth scaling and root planing and given oral hygiene in-
structions. Clinical parameters, including plaque index (PI),
gingival index (GI), probing depth (PD), gingival recession
(GR), and clinical attachment level (CAL), were measured at
four sites per tooth. Subgingival plaque samples were
obtained from sites with the deepest PD (‡5 mm) and with fur-
cations in each subject. Samples were also tested for the pres-
ence of Aggregatibacter actinomycetemcomitans (previously
Actinobacillus actinomycetemcomitans), Porphyromonas
gingivalis, and Tannerella forsythia (previously T. forsythen-
sis) by polymerase chain reaction. Glycemic control (glycosy-
lated hemoglobin [HbA1c] and fasting glucose levels) and
clinical and microbiologic assessments were recorded at
baseline and 3 months after periodontal treatment.

Results: Data revealed statistical changes (P £0.05; analy-
sis of variance [ANOVA]) in clinical variables (PI, GI, PD, GR,
and CAL) between baseline and 3 months in both groups.
Conversely, no improvement in the fasting glucose level or
glycosylated hemoglobin (P £0.05; ANOVA) was found after
treatment. Besides some reduction in the bacterial frequency
3 months after treatment, no statistically significant difference
was found between the groups.

Conclusion: Clinical and laboratory responses were similar
in DM and NDM groups 3 months after full-mouth scaling and
root planing. J Periodontol 2008;79:1150-1157.
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D
iabetes mellitus is a metabolic
disorder that is characterized by
alterations in glucose tolerance

and a deficiency in the metabolism of
carbohydrates and lipids, leading to clas-
sic triad symptoms that include polyuria,
polydypsia, polyphagia, and weight loss.
It is categorized as type 1 diabetes,
caused by an absolute deficiency of insu-
lin secretion, or type 2 diabetes, caused
by a combination of resistance to insulin
action and a compensatory insulin se-
cretory response. Type 2 diabetes results
from defects in the insulin molecule or
from altered cell receptors for insulin and
represents impaired insulin function (in-
sulin resistance) rather than deficiency.
However, insulin production may be di-
minished as the disease advances, and
insulin supplementation may become
necessary.1 Diabetes mellitus has been
regarded as an important risk factor for
gingivitis and periodontitis.2

Multivariate risk analysisdemonstrated
diabetes as a risk factor for periodontal
disease, with subjects having a 2.8- to
3.4-fold higher chance of presenting peri-
odontitis compared to non-diabetic sub-
jects after adjusting for the effects of
confounding variables, such as age, gen-
der, and oral hygiene measures.3 In an-
other study, Seppälä et al.4 suggested
that the prevalence of gingivitis in children
with type 1 diabetes is greater than in chil-
dren without diabetes with similar plaque
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levels. Bacić et al.5 and Katz et al.6 used the Commu-
nity Periodontal Index of Treatment Needs and con-
cluded that patients with diabetes have a greater
prevalence of periodontal disease and greater need
for periodontal treatment than those without diabetes.

There are mechanisms describing the relationship
between diabetes and periodontal disease, and these
have focused on changes at local and systemic levels.
Changes at the local level have been reported and in-
clude vascular changes in periodontal tissues (gingival
microangiopathy, granulocyte hypofunction, and in-
creased tissue liability resulting from reduced collagen
production/enhanced gingival collagenase activity)
and changes in oral microbiota.7,8 Systemic changes
have been reported, where diabetes was shown to pro-
mote alterations in immune cell phenotype and eleva-
tion of serum proinflammatory cytokines/lipid levels.9

The functions of immune cells, including neutrophils,
monocytes, and macrophages, are altered in diabetes.
Neutrophil adherence, chemotaxis, and phagocytosis
are often impaired, leading to the inhibition of bacterial
killing in the periodontal pocket and significant in-
creases in periodontal destruction. Based on data from
a variety of studies, patients with diabetes can exhibit
an exaggerated inflammatory host response, deficient
healing, and lower resistance, all of which explain the
increased severity of periodontal disease and tissue
destruction.7,8,10,11

Microbiologic investigations revealed that the bac-
terial microbiota at periodontal disease sites are sim-
ilar in subjects with and without diabetes. Sbordone
et al.12 reported similar microbiota in subjects with
and without type 2 diabetes, where the prevalence of
Prevotella intermedia, Campylobacter rectus, Porphy-
romonas gingivalis (Pg), and Aggregatibacter actino-
mycetemcomitans (Aa; previously Actinobacillus
actinomycetemcomitans) was similar for both groups.
Conversely, another study13 demonstrated that Cap-
nocytophaga sp. are more prevalent in the microbiota
of subjects with diabetes.

Faria-Almeida et al.14 applied conventional ther-
apy to subjects with and without type 2 diabetes mel-
litus and found improvements in clinical parameters
and in blood glucose. New approaches to periodontal
therapy have been suggested, such as the full-mouth
scaling and root planing (SRP) protocol that could re-
duce the number of patient visits, making treatment
more efficient. The aim of this study was to evaluate
if subjects with and without diabetes and chronic peri-
odontal disease would present different clinical and
laboratory responses to full-mouth root planing ther-
apy after 3 months.

MATERIALS AND METHODS

Twenty subjects (30 to 70 years old) of the Graduate
Clinic of the Piracicaba Dental School, State Univer-

sity of Campinas (UNICAMP), with a clinical diagnosis
of generalized chronic periodontitis defined by prob-
ing depth (PD) ‡5 mm in ‡10 teeth, radiographic bone
loss ranging from 30% to 50%, and ‡20 teeth were
included. Exclusion criteria were the use of anti-
biotics during the previous 6 months, pregnancy,
smoking, systemic diseases, or the use of immune-
suppressive medication, phenytoin, cyclosporin,
calcium channel blockers, or any medication that
could interfere with the periodontium or the response
to periodontal therapy.

The subjects were divided into two groups of 10: an
experimental group diagnosed with type 2 diabetes
mellitus (DM group; insulin supplementation con-
firmed by an endocrinologist) and healthy control
subjects without diabetes (NDM group). DM subjects
reported the number of years since their diagnosis and
insulin initiation and their daily consumption of insu-
lin. All participants provided written informed con-
sent. The study protocol was approved (protocol
number 119/2006) by the Ethical Committee of Re-
search, Piracicaba Dental School, UNICAMP. The
subjects were evaluated for 3 months, from October
to December 2006.

Blood samples were taken at baseline and at the
3-month recall visit. Glycated hemoglobin§ and fast-
ing glucose levelsi were determined for all subjects.
Clinical parameters were measured at baseline and 3
months after therapy. PD, gingival recession (GR),
clinical attachment level (CAL), plaque index (PI),15

and gingival index (GI)15 were measured by a single
examiner with a periodontal probe¶ at four sites per
tooth at all teeth, excluding third molars.

After clinical measurements, the supragingival bio-
film was removed with sterile gauze. Subgingival sam-
ples were taken from the sites with the deepest PD (‡5
mm) and with furcations in each subject using a sterile
periodontal curet. Pooled biofilms from each site were
separated into two Eppendorf tubes containing re-
duced transport fluid and were stored at -20�C. The
samples were collected at baseline and 3 months
post-therapy and were analyzed microbiologically
by polymerase chain reaction (PCR).

After removing baseline samples of biofilm, full-
mouth SRP was performed in all diseased sites under
local anesthesia in one session ;2 hours. Oral hy-
giene instructions for home care procedures (tooth-
brushing technique, interdental cleaning, and use of
tongue scrapers) were given by one experienced peri-
odontist. The maintenance therapy included profes-
sional plaque control at 2-week intervals during the
3 months of the study.

§ Labtest diagnostic test, Labtest, Lagoa Santa, MG, Brazil.
i Glucose GOD-ANA enzymatic, Labtest.
¶ PCP-UNC15, Hu-Friedy, Chicago, IL.
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Microbiologic Assessment
The primers# evaluated and used in this study are
listed in Table 1. Tests were performed to verify primer
specificity. For this purpose, PCRs with specific
primers for Aa, Pg, and Tannerella forsythia (Tf ; pre-
viously T. forsythensis) were processed.

The PCR conditions were published by Klein and
Goncxalves.19 For PCR, 36.25 ml sterile distilled water
was added to the clinical samples. The samples were
dispersed by vortex for 1 minute and then boiled for
10 minutes. The PCR was processed using 5.0 ml sam-
ple added to 45 ml reaction buffer containing 1.5 mM
MgCl2 (Taq DNA polymerase), 200 mM deoxynucleo-
tide triphosphate (deoxynucleotide triphosphate
mixture), 2 mM of each primer, and 2 U Taq DNA poly-
merase. In addition to the samples, positive and neg-
ative controls were used in each experiment. PCR
amplification was performed under the following con-
ditions: Tf = an initial denaturation step at 95�C for
2 minutes, followed by 36 cycles of denaturation
and extension at 95�C for 30 seconds, annealing at
60�C for 1 minute, an extension at 72�C for 1 minute,
and a final elongation step at 72�C for 2 minutes; Pg =
an initial denaturation step at 94�C for 5 minutes, fol-
lowed by 30 cycles of denaturation at 94�C for 1 min-
ute, annealing at 70�C for 1 minute, an extension at
72�C for 1 minute, and a final elongation step at
72�C for 2 minutes; Aa = an initial denaturation step
at 95�C for 2 minutes, followed by 36 cycles of dena-
turation at 95�C for 30 seconds, annealing at 60�C for
1 minute, an extension at 72�C for 1 minute, and a fi-
nal elongation step at 72�C for 2 minutes.

The PCR products were analyzed by electrophore-
sis in 1.5% agarose gel using Tris-borate-EDTA buffer.
A 100–base pair or 1-kilobase DNA ladder was in-
cluded ineach gel.The DNAwasstained withethidium
bromide and visualized under ultraviolet illumination.

Statistical Analysis
Statistical tests were performed using software.** PI
and GI were analyzed as the mean percentage of

sites per individual at three time intervals.
Repeated-measures analysis of variance
(ANOVA) was performed to compare clinical
parameters (PI, GI, PD, GR, and CAL) between
the two time intervals and between DM and
NDM groups. All variables were distributed
normally, and only GI required log adjustment.
Glycosylated hemoglobin was analyzed by the
paired Student t test. Fasting glucose was an-
alyzed by the Wilcoxon test to evaluate differ-
ences between the NDM and DM groups. The
Mann-Whitney test was used to analyze differ-
ences between the two time intervals. The per-
centages of sites with bacteria were compared
between the DM and NDM groups using the

Fisher exact test. The McNemar test was used to test
changes in bacterial presence between the two time
intervals. Statistical significance was defined at the
5% level.

RESULTS

Periodontal Results
The subjects characteristics are described in Table 2.
No significant differences were observed for age be-
tween the DM and NDM groups (Student t test; P =
0.7570). The mean number of sites in the whole
mouth, number of sites with periodontal disease,
and sites with furcations were seen in both groups.
The mean time since the initial diagnosis of diabetes
(diabetes duration in years), duration of insulin con-
sumption in years, and insulin consuption were veri-
fied in the diabetes group.

The presence of plaque was evaluated on all tooth
surfaces (Table 3). PI was determined for the whole
mouth (%) at different time intervals (baseline and
30 and 90 days; P = 0.0001; ANOVA), and no signif-
icant difference was found between the DM and NDM
groups (P = 0.5881; ANOVA, power analysis: group =
0.106, time = >0.999, group · time = 0.260). Both
groups demonstrated reduced plaque after 3 months
and an improvement in oral hygiene. GI was evaluated
on all tooth surfaces examined (Table 3). GI was deter-
mined for the whole mouth (%) at different time inter-
vals (baseline and 30 and 90 days; P = 0.0001;
ANOVA, log adjustment), and no significant difference
was found between the DM and NDM groups (P =
0.5939; ANOVA, log adjustment, power analysis:
group = 0.065, time >0.999, group · time = 0.375).
Both groups demonstrated decreased bleeding after
3 months. No difference in the prevalence of gingivitis
was seen between the two groups. Based on PI and GI
changes, the response to the oral hygiene procedures
was similar for the two groups.

Table 1.

PCR Primers Used

Species Sequence

Base Position

(amplicon length

in base pairs)

Aa16 59AAA CCC ATC TCT GAC TTC TTC TTC 39 557
59ATG CCA ACT TGA CGT TA AT 39

Tf17 59GCG TAT GTA ACC TGC CCG CA 39 641
59TGC TTC AGT GTC AGT TAT ACC T39

Pg18 59AAT CGT AAC GGG CGA CAC AC 39 593
59GGG TTG CTC CTT CAT CAT AC 39

# Gibco BRL-Life Technologies, São Paulo, SP, Brazil.
** SAS version 9.1, SAS Institute, Cary, NC.
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Table4reportsPD,GR,andCAL.PDwassignificantly
reduced (P = 0.0001; ANOVA) after 3 months for DM
andNDMgroups,butnosignificantdifferencewasfound
between the two groups (P = 0.0706; ANOVA, power
analysis: group = 0.253, time >0.999, group · time =
0.141). GR was significantly increased (P = 0.0186;
ANOVA log adjustment) after 3 months for DM and
NDM groups, but no significant difference was found
between the two groups (P = 0.1100; ANOVA log ad-
justment,poweranalysis:group = 0.231, time = 0.693,
group · time = 0.050). CAL showed significant reduc-
tions (CAL, P = 0.0001;ANOVA)after3months forDM
and NDM groups, but no significant difference was
found between the two groups (P = 0.0530; ANOVA,

power analysis: group = 0.155, time >0.999, group ·
time = 0.284). The CAL gains were 1.21 – 0.24 mm
and 1.12 – 0.15 mm for DM and NDM groups, respec-
tively.

Blood Analysis
Blood glucose control was expressed as the fasting
glucose level and glycosylated hemoglobin. The fast-
ing glucose level (Fig. 1) showed no significant differ-
ence at baseline (P = 0.1988; Mann-Whitney test), but
levels were significantly different at 3 months (P =
0.0191; Mann-Whitney test). The fasting glucose level
increased after 3 months in the DMgroup.Nostatistical
difference was found between the DM groups (P =
0.9594; Wilcoxon test) and the NDM group (P =
0.0926; Wilcoxon test) during the study. The glyco-
sylated hemoglobin (HbA1c) concentrations (%)
(NDM group at baseline = 5.88 – 0.16; 3 months =
5.82 – 2.60; DM group at baseline = 9.23 – 2.60;
3 months = 9.4 – 2.53) did not change significantly
during the study (P = 0.7115; Student paired t test;
Fig. 2).

Microbiologic Results
Figure 3 shows the percentages of sites (with PD ‡5
mm) with Aa, Pg, and Tf at baseline and 3 months
after full-mouth SRP; a significant difference between
the DM and NDM groups at baseline was observed
only for Tf (P = 0.033; P = 1.000 for Aa and Pg). No sig-
nificant reduction in the presence of these microorgan-
isms was found at 3 months after full-mouth root
planing (Aa and Pg: P = 1.000; Tf : P = 0.650).

Figure 4 shows the percentages of sites with furca-
tions with Aa, Pg, and Tf at baseline and 3 months
after full-mouth SRP. The Fisher exact test showed a

Table 2.

Subject Characteristics (mean – SD)
at Baseline

DM Group

(n = 10)

NDM Group

(n = 10)

Age (years) 47.10 – 13.01 45.60 – 7.24

Total sites (N) 93.2 – 18.4 102 – 10.02

Sites with PD ‡5 mm (N) 33.60 – 15.70 20.1 – 7.24

Furcation involvements (N) 5.4 – 6.13 4.4 – 2.75

Diabetes duration (years) 18.10 – 11.37 NA

Insulin consumption (years) 7.80 – 6.72 NA

Insulin consumption (IU) 33.4 – 16.09 NA

No statistically significant difference between groups for age (Student t test;
P <0.05).
NA = not applicable.

Table 3.

PI and GI Values (mean [%] – SD) for the
Whole Mouth at Different Time Intervals*

DM Group NDM Group

PI
Baseline 90.24 – 16.41 91.33 – 12.94
1 month 28.48 – 14.86† 19.12 – 10.14†

3 months 7.21 – 2.98‡ 6.01 – 2.66‡

GI
Baseline 81.97 – 25.11 82.55 – 23.81
1 month 33.75 – 21.92† 22.78 – 9.17†

3 months 10.72 – 3.97‡ 9.30 – 2.95‡

* No significant differences were noted in PI and GI between NDM and DM
groups (repeated-measures ANOVA).

† Significant reduction (P <0.05) between baseline and 1-month values
(repeated-measures ANOVA and Tukey test).

‡ Significant reduction (P <0.05) from baseline and 3-month values
(repeated-measures ANOVA and Tukey test).

Table 4.

Whole-Mouth Clinical Indices
(mean – SD)*

Baseline 3 Months

Change

(baseline to

3 months)

PD (mm)
DM group 5.72 – 1.13 5.00 – 1.29 0.71 – 0.19
NDM group 4.79 – 0.9 3.97 – 0.82 0.82 – 0.13

GR (mm)
DM group 2.86 – 0.69 2.98 – 0.7 -0.12 – 0.2
NDM group 2.17 – 0.9 2.34 – 0.65 -0.18 – 0.31

CAL (mm)
DM group 4.49 – 0.7 3.28 – 0.54 1.21 – 0.24
NDM group 4.03 – 0.37 2.90 – 0.26 1.12 – 0.15

* No statistically significant differences were noted between DM and NDM
groups (repeated-measures ANOVA and Tukey test) for PD, GR, and
CAL.
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significant difference at baseline between the DM and
NDM groups only for Tf (P = 0.011; P = 1.000 for Aa
and Pg). No significant differences were found at 3
months after full-mouth root planing (Aa, Pg, and
Tf: P = 1.000). Tf was reduced at 3 months after full-
mouth root planing.

The McNemar test was used to compare the
changes from the presence to the absence of microor-
ganisms in sites with PD ‡5 mm and furcations be-
tween baseline and 3 months. These changes were
statistically significant only for Tf (P = 0.0313) for

the NDM group. Tf was reduced at 3 months after
full-mouth root planing only in the NDM group. The
DM group did not exhibit any changes in the presence
of microorganisms.

DISCUSSION

In the present study, two groups (DM and NDM) with
generalized chronic periodontal disease were selected
and treated by full-mouth SRP to determine whether
there were clinical and laboratory differences between
them following periodontal treatment. The results did
not reveal a statistically significant difference between
the groups.

Reductions in PI and GI were obtained in both
groups after 3 months of follow-up, which shows the
effectiveness of the oral hygiene program adopted
in the study. This is in accordance with previous re-
ports20,21 showing no differences in plaque levels be-
tween subjects with and without diabetes. In contrast,
Bridges et al.22 found a higher level of plaque and
gingival bleeding in subjects with diabetes, whereas
Kawamura et al.23 did not find any association be-
tween plaque accumulation and the presence of peri-
odontal disease because patients maintained a high
level of oral hygiene. Considering gingival bleeding,
Aren et al.24 found a greater prevalence of gingival
inflammation in the group with diabetes compared
to the group without diabetes.

Regarding the clinical parameters evaluated, CAL,
PD, GR, and CAL gain, no differences were observed
between the DM and NDM groups when evaluated
after periodontal therapy performed in a single ses-
sion using full-mouth SRP. The intragroup evaluation
showed CAL gains, reductions in PD, and increases
in GR in both groups. However, Faria-Almeida et al.14

reported statistically significant differences (P <0.0207)
for PD between the control and diabetic groups be-
tween baseline and 3 months. The authors results ob-
tained the same sample size like the present study
because the very strict inclusion and exclusion criteria
were applied to minimize confounding factors. The

Figure 1.
Fasting glucose levels (mean – SD) at baseline and 3 months after
full-mouth SRP. No statistically significant reductions were detected
after full-mouth SRP (Mann-Whitney test; P <0.05). No differences
were found between DM and NDM groups (Wilcoxon test; P <0.05).

Figure 2.
Glycosylated hemoglobin (mean – SD) at baseline and 3 months after
full-mouth SRP. HbA1c did not exhibit a statistically significant reduction
after full-mouth SRP (paired Student t test; P <0.05).

Figure 3.
Percentage of sites with furcation and Aa, Pg, or Tf at baseline (0)
and 3 months (3) after full-mouth SRP. No statistically significant
differences were noted between the groups (Fischer exact test;
P <0.05). *Statistically significant differences were found between
two time intervals (McNemar test; P <0.05).

Figure 4.
Percentage of sites with PD ‡5 mm and Aa, Pg, or Tf at baseline and
3 months after full-mouth SRP. No statistically significant differences
were noted between DM and NDM groups (Fischer exact test;
P <0.05) or between two time intervals (McNemar test; P <0.05).
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present study was based on a statistical analysis of
clinical parameter relevance that calculated small dif-
ferences between means of groups of 4% for PI (power
analysis: PI 4% = 0.850), 5% for GI (power analysis: GI
5%= 0.863), 2 mm for PD (power analysis: PD = 0.978),
1 mm for GR (power analysis: GR = 0.874), and 1 mm
for CAL (power analysis: CAL = 0.99), considering the
alpha error level for power analyses (a = 0.05). The
power analyses were calculated based on means – SD
of control groups, and the minimum power was 0.85
(b = 0.15) for all clinical parameters.

Regarding the use of full-mouth SRP in a single ses-
sion in subjects with diabetes, it was suggested that
this procedure was beneficial to the subjects because
it reduced the number of scaling sessions; i.e., the bac-
terial plaque and calculus removal occurs in just one
appointment.25 In the present study, the protocol pro-
posed by Quirynen et al.,26 including antimicrobial
control (chlorhexidine), was not used. The protocol
of the study included scaling and planing associated
with a rigorous oral hygiene control as suggested by
Ternoven and Karjalainen20 and Moore et al.27

Different approaches to periodontal therapy in sub-
jects with diabetes have been reported. Conventional
therapy was used by Christgau et al.28 and Faria-
Almeida et al.14 in subjects with and without type 2
diabetes. These investigators found no differences in
clinical responses between the two groups. Similarly,
Westfelt et al.29 did not find any differences in clinical
response following conventional therapy comple-
mented by surgical therapy in subjects with and with-
out type 1 or 2 diabetes after 5 years of follow-up.

The metabolic parameters selected in this study
were fasting glucose level and glycosylated hemoglo-
bin. The fasting glucose level was verified during
anamneses at baseline and was used to confirm the
absence or presence of diabetes in both groups before
therapy and 3 months after therapy, whereas the
HbA1c glycosylated hemoglobin test was used to
monitor the stable glucose/hemoglobin binding dur-
ing the 90 days after therapy in both groups. The level
of fasting glucose and HbA1c in subjects with diabetes
did not demonstrate any alteration following peri-
odontal treatment.

According to Ternoven and Karjalainen,20 the influ-
ence of the diabetic condition on periodontal tissue
health may be significant if metabolic control, as mea-
sured by HbA1c, is constantly >10%, which may
cause other complications. They found a worse re-
sponse to periodontal therapy in subjects with poor
metabolic control compared to controls without dia-
betes. In addition, Faria-Almeida et al.14 and Aren
et al.24 reported that a reduction in glycemia occurred
in subjects with diabetes after periodontal treatment.
In contrast, no reduction in glycemia was observed in
the present study. In fact, a slight increase in glycemia

occurred after 3 months, probably because the sub-
jects selected for the study did not demonstrate good
metabolic control, although the clinical appointments
were carried out during the day when glycemic/glu-
cose levels are lower. Thus, the periodontal treatment
alone was not capable of improving metabolic con-
trol, suggesting that other variables may be involved
in the control of diabetes.

The use of full-mouth therapy in this study resulted
in a significant reduction in infection and periodontal
inflammation, which is in accordance with Rodrigues
et al.30 and Schara et al.31 Rodrigues et al.30 reported
that full-mouth root planing can be advantageous to
subjects with diabetes with a high risk for infections,
vascular alterations, and deficient healing response
because this approach may help to minimize possible
reinfections of the treated areas. However, a question
can be raised about the association of full-mouth root
planing with antibiotics. Rodrigues et al.30 compared
the use of amoxicillin/clavulanic acid, 875 mg, plus
full-mouth root planing to full-mouth root planing
alone in subjects with type 2 diabetes; they concluded
that the use of an antibiotic did not improve metabolic
control. The investigators reported a statistically sig-
nificant reduction in HbA1c for the group that received
full-mouth root planing alone. Schara et al.31 showed
no improvement in metabolic control after full-mouth
root planing in subjects with type 1 diabetes after 6
months. It is important to recognize that more studies
with larger sample sizes are needed to evaluate the
use of full-mouth root planing therapy alone or in as-
sociation with antibiotics for the treatment of subjects
with diabetes.

Grossi et al.32 reported that chronic periodontal
Gram-negative infections may also lead to insulin re-
sistance and inadequate glycemic control. Periodon-
tal treatment can be performed to decrease the
bacterial effect and inflammation, restoring sensibility
to insulin over time and resulting in a better metabolic
control. According to Grossi et al.,32 the improvement
in metabolic control observed in studies that combine
mechanical periodontal treatment and antibiotics
may support this hypothesis.

Miller et al.33 suggested that the improvement in
periodontal health may be accompanied by an im-
provement in the metabolic control of subjects with di-
abetes and may indicate potential systemic benefits of
periodontal treatment in subjects with periodontitis
and poorly controlled diabetes. In contrast, Christgau
et al.28 evaluated individuals with good and moderate
diabetes control and with periodontitis treated by SRP
without systemic antibiotic therapy, but they did not
find any alteration in glycemic control associated with
clinical improvement.

Sastrowijoto et al.34 evaluated the presence and
numberof Aa,Bacteroides intermedius (B. intermedius),
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and Capnocytophaga sp. in healthy and periodontally
diseased sites in subjects with controlled and non-
controlled insulin-dependent diabetes. These investi-
gators did not observe any difference between the
groups regarding the presence of Aa and B. interme-
dius; however, low levels of Capnocytophaga sp. were
observed in normal glycemic and poor glycemic
control. In contrast, Mashimo et al.13 reported that
Capnocytophaga sp. were predominant in the sub-
gingival microbiota of subjects with type 1 diabetes.

In this study, three species of microorganism were
studied: Aa, Pg, and Tf. A statistically significant differ-
ence in microorganism reduction was observed only for
Tf in the DM and NDM groups after 3 months. The pres-
ent findings are in agreement with those of Christgau
et al.,28 who evaluated subjects with insulin-dependent
diabetes, subjects with non–insulin-dependent diabe-
tes, and subjects without diabetes, all with periodontal
disease, and determined the presence of Aa, Pg, P. in-
termedia, and Fusobacterium nucleatum before and
4 months after conventional periodontal treatment.
The investigators did not observe the predominance
of any of the species evaluated and reported that the
presence of periodontopathogens was similar in both
groups. These findings also support those of Sbordone
et al.,12 who detected a similar composition of subgin-
gival microbiota in subjects with or without diabetes.

The findings of the present study should be consid-
ered with caution because of the relatively small sam-
ple size and because, to the best of our knowledge, no
other published study has carried out a similar micro-
biologic evaluation in subjects with diabetes submit-
ted to SRP therapy in a single session.

CONCLUSION

Non-surgical periodontal treatment using full-mouth
root planing did not provide a significant difference
in clinical and laboratory responses between DM
and NDM groups after 3 months of follow-up.
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