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Abstract

Introduction: It is unquestionable the influence of diabetes mellitus (DM) on the pathogenesis of periodontal
disease. Both conditions have got a bidirectional relation on the inflammatory response. Patients with dia-
betes mellitus and without a proper metabolic control show a worse status of the periodontal disease and
also more difficult in the glicemic control of DM. Types 1 and 2 of DM have their particularities and clinical
differences related to the metabolic control or to the periodontal therapy. Objective: This paper reports two
cases of patients with diabetes mellitus and periodontal disease, being one of DM type 1 and the other of
DM type 2. Conclusion: The post-operatory result showed resolution of the periodontal inflammation in both
cases. After therapy, there were no periodontal pockets nor suppuration or bleeding on probing. However,
the clinical management of both forms of DM was individualized. The use of systemic antibiotics associated
to periodontal therapy was necessary only for the patient with type 1 DM.
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Introduction

Periodontal disease and diabetes mellitus have a close
relationship related to the inflammatory response.! Mi-
crobial biofilm is the main etiologic factor of periodon-
tal disease’ and, although responsible for the begin-
ning of process, the bacteria present in this biofilm and
witch colonize the subgingival area are unable to cause
the disease by themselves. It is essential the existence
of a susceptible host.>* Therefore, there are biologic
conditions witch interfere on the disease progress: The
risk factors.>® Nowadays, two risk factors are accepted
and proven by epidemiological and longitudinal stud-

ies: The smoking and the diabetes mellitus.®

Diabetes mellitus (DM) is the most common human
endocrine disorder’ and represents a heterogeneous
group of clinical and genetics alterations due to ab-
normal level of blood glucose® and disorders on the
lipids and carbohydrates metabolism.° Chronic hy-
perglycemia, its main characteristic, its due to the
lack of insulin secretion by pancreas B cells, by the
muscle and the liver's resistance to the insulin ac-
tion, or these both situation contributes in the same
way to the pathologic state. It results into damage in
different organs: Heart, eyes, livers, nerves and vas-
cular system.® The most common symptoms of DM
are: Polyuria, polydipsia and polyphagia; and the clas-
sical signs of the disease are retinopathy, nephropa-
thy, neuropathy, macrovascular disease and changes
in tissue healing. Therefore, diabetes mellitus have a
huge impact over the whole body tissues, including
the mouth. Evidence shows that DM, especially when
non treated, increases the prevalence and incidence
of gingivitis and periodontitis, being an important and
independent risk factor to periodontal disease.”®

An observational study pointed out the prevalence of

gingivitis and periodontitis among a diabetic popula-
tion being of 55% and 35,3,% respectively. This data
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denotes the oral care as an important factor not only
for an improvement to the oral health but as a factor
that contributes to the glycemic control in diabetic pa-
tients." Type 1 DM is diagnosed in children and young
adults and its due to an autoimmune destruction of
pancreas B cells in the Langerhans islet, leading to a
considerable reduction on the insulin production.?
Type 1 DM is generally associated to more severe forms
of periodontitis. On the other side, type 2 DM affects
adults on the forth decade of life, and its main charac-
teristic is an increase on the insulin resistance, which

leads to chronic hyperglycemia.”®

This work presents two cases of patients with peri-
odontal disease, being one with TIDM and the other
with T2DM. It was approached the most important
characteristics and clinical, therapeutical and pharma-
cological differences between both forms.

Case report 1

Female, seventeen-year-old patient, was diagnosed
with type 1 DM at 9 years of age. The treatment applied
for this disease was systemic administration of insu-
lin. Severe periodontal defects were present, including
spontaneous gingival bleeding with exudates and peri-
odontal pockets with 7 millimeters of depth. By the ini-
tial clinical examination, the patient presented Visible
Plague Index of 100%, being 3 the score for the Gingi-
val Index in 60% of the teeth (upper and lower), with
gingival pain. Inflammatory gingival hyperplasia and
pathological tooth mobility was one notable charac-
teristic, especially on the maxillary anterior teeth (Fig
1 A and B). Trauma from occlusion was also present
at this region and turned the teeth into another posi-
tion. Radiographies show huge bone loss, especially on
the maxillary and mandibular anterior teeth (Figs 2 A
and B). The patient was diagnosed as being affected
by aggressive localized periodontal disease.”” The first
part of the treatment was scaling and root planning
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Figure 1- Images showing clinical aspect of type I diabetes patient. A, B) Initial aspect. It can be observed gingival hyperplasia, pathological dental
migration and spontaneous bleeding. Also one can notice the presence of microabscesses in the region of teeth 13, 32 and 42. €) Realization
of periodontal surgery with modified Widman flap. D) Clinical aspect one year after conclusion of periodontal therapy of the patient.

Figure 2 - A, B) Initial radiographic aspects
of type 1 diabetes patient. It
can be observed periodontal
destruction with apical migration
of alveolar bone crests.
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Figure 3 - Clinical aspect of patient with type 1 DM five years after periodontal therapy.

and oral hygiene education. Occlusal adjustment was
performed by selective grinding. Additionally to the
mechanical therapy, Amoxicillin 500 mg and metroni-
dazole 400 mg were administered for 10 days.” The
patient realized mouth rinses with chlorhexidine 0.12%
twice daily. Thirty days after the treatment, the inflam-
matory state was reduced; reduction on the probing
depth and clinical attachment gain were observed, as
well as reduction on the teeth mobility. Nevertheless,
the mandibular anterior teeth still showed deep peri-
odontal pockets, being necessary a surgical approach
to treat them. It was also performed modified Widman
flap surgery (Fig 1C). Proservation and reevaluation of
treatment were performed after 2, 4, 6 and 12 months
aiming to observe the stability of the treatment and
evaluate the necessity or not of a new intervention.
One year after the initial therapy, there was no inflam-
mation and the teeth naturally migrate to them proper
position (Fig 1D). The Gingival Index and the Visible
Plague Index were approximately 15%, which denotes
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the efficacy of the orientation re-
lated to the oral care. After five
years (Fig 3), it was observed sta-
bility of the treatment.

Case report 2

Male, forty-three-year-old patient,
presented T2DM. The disease
was controlled only with alimen-
tary diet. The patient also pre-
sented periodontal defects, which
included gingival bleeding, deep
periodontal pockets (about 6 mm)
especially on the maxillary incisors.
Visible Plague Index was 70%
and the Gingival Index was 2, with
bleeding on probing. The patient
did not present teeth mobility nor
gingival hyperplasia (Fig 4A and 5).
Trauma from occlusion was not present. The patient was
diagnosed as affected by a generalized chronic periodon-
tal disease.” The initial treatment was performed by scal-
ing and root planning, followed by oral hygiene instruc-
tion. The patient realized mouth rinses with chlorhexidine
0.12% twice daily. Systemic antibiotics were not neces-
sary. After 30 days of this treatment, the inflammation
was completely reversed. Visible Plaque Index and Gin-
gival Index were reduced, surrounding 15%. This reduc-
tion was due to the reinforcement of the oral hygiene
orientation and biofilm control. Just like in the previously
described first case, proservation and reevaluation were
performed after 2, 4, 6 and 12 months. One year after the
treatment, periodontal pockets or bleeding on probing
were absent (Fig 4B).

It is noteworthy that both patients received a proper gly-
cemic control and received medical care related to de
diabetes mellitus control. They also signed an informed
consent allowing their information to be published.
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Figure 4 - A) Clinical aspect of type 2 diabetes patient. It can be observed hyperplasia in the papillac region. B) Clinical aspect one year after

periodontal therapy conclusion of the patient..

Figure 5 - Initial radiographic aspect of type 2 DM patient. It can be observed mild horizontal bone loss.

Discussion

The most important systemic alterations due to diabe-
tes mellitus are the hyperinflammatory tissue conditions
and alterations on the collagen structure. There is an as-
sociation between the immune response alteration and
the presence of Advanced glication-end products (Age)
in the bloodstream. This products are connected to
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specific receptors present on the monocyte membrane
named RAGE (ligation Rage/Age) resulting in an in-
creased production of pro-inflammatory cytokines such
as Interleukin 1 (IL-1), Interleukin 6 (IL-6) and Tumor Ne-
crosis Factor Alpha (TNF-a).* The patient with diabe-
tes also presents an exaggerate response of the innate
immunity, with dysfunction of the polymorphonuclear
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lymphocytes, which leads to a reduction on the host
defense system and allow the presence of bacteria in-
side the tissues.”” Related to the periodontal tissues, the
hyperglycemia is characterized by an increased in IL-1j,
IL-6, IL-8, TNF-a, PGE,, as well as a reduction on the col-
lagen production followed by its lack on the osteoblasts
production. There is an imbalance between osteoblasts
and osteoclasts, with predominance of this last one,
which leads to a reduction on the bone formation and
increases the resorption of the mineralized tissues.’

In a comparative study between the DM types 1and 2 re-
lated to the severity of periodontitis, type 1 DM was asso-
ciated to a higher loss of tissue and the patients affected
were mainly young. Moreover, in the patients diagnosed
with type 1 DM, there was a higher concentration of IL-18
and TNF-a on the crevicular fluid. Therefore, theoretically
the patients with type 1 DM may be classified as having
an aggressive form of periodontal disease.” This situation
that was observed in the present work. The TIDM patient
showed a more severe form of periodontal disease and
higher tissue destruction when compared with the patient
of the second case. The first patient was also classified
as affected by an aggressive form of periodontal disease,
whereas the patient with type 2 DM was classified as af-

fected by a chronic form of periodontal disease.

Moreover, in both cases previously described there is
an important difference between the types 1 and 2 of
DM. The first one presented an exacerbated state of
periodontal inflammation, with the presence of micro
abscesses, tooth mobility and spontaneous bleeding. In
the patient with T2DM, the periodontal inflammation
showed an acquiescence bias.

Other pathogenic characteristics of DM types 1 or 2
are a lack on the collagen synthesis by the fibroblasts
affected and an increase on the production of metal-

loproteinases such as collagenase, which contributes
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to the loss of periodontal insertion.'® Therefore, chronic
hyperglycemia creates an environment compared to an
acute inflammation, with an increase on the vascular
permeability and an increase on the leukocyte adhesion
on the endothelial tissue.! The patients with TIDM also
presented a more severe status of the periodontal dis-
ease due to a higher concentration of IL-1B e TNF-a in
the crevicular fluid when compared to the patients with
T2DM’, which was observed on the presented cases.

Lappin et al” showed that patients with TIDM had defects
on the bone formation, which impair the host response
to the periodontal treatment. Low levels of osteocalcin (a
biomarker of bone formation) in patients with TIDM is
a suggestion that these patients have got a reduction on
the bone repair, which turns them to be more susceptible
to the progress of periodontal disease. This situation may
contribute to the severity of the periodontal inflammation
showed in the first case presented. Besides that, RANKL
— a TNF receptor protein — is an important factor for dif-
ferentiation, growing and activation of osteoclasts, and is
also related to bone resorption. High levels of RANKL are
associated to bone resorption on periodontitis. The levels
of RANKL are dependent of OPG (osteoprogenin) expres-
sion, a natural inhibitor of RANKL. Image analysis showed
high levels of RANKL in inflamed periodontal tissues in
patients with TIDM and low levels of OPG. This condition
leads to bone resorption and loss of clinical attachment
especially in patients with diabetes mellitus. The two sys-
tems which modulate bone resorption, RANKL and OPG,
present specific relationships: RANKL protein is associat-
ed to lymphocytes and macrophages whereas OPG is re-
lated to endothelial cells. The higher is the level of RANKL,
more severe is periodontitis. Periodontal therapy has an
important factor in reducing RANKL expression in the in-
flamed periodontal tissues. Not only periodontal therapy
when associated to local injection of OPG does reduce
RANKL expression in alveolar bone affected by periodon-

titis, but it increases OPG expression as well.”
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The bases of periodontal therapy are the same for
patients with diabetes or not."® These bases are also
applied in the same way for patients with TIDM or
type 2; and the clinical result of the therapy shows
resolution of the periodontal inflammation, reduc-
tion on the probing depth and clinical attachment
gain. However, the gingival hyper-inflammatory state,
especially in patients with TIDM, requires a clinical
management which includes a systemic care related
to the glycemic control. This control is determinant on
the periodontal disease progress and on the level of
pro-inflammatory cytokines present on the crevicular
fluid. Researches show that periodontal therapy may
reduce hyperglycemia present in patients with DM.8
In both cases presented above, the patients received
medical care associated to periodontal treatment,
since both pathologies have a bidirectional relation-
ship. Therefore, related to the severity of periodontal
disease, a surgical complementation of the basic peri-
odontal therapy may be necessary sometimes, just as
it was performed on the first case.

Evidence shows that mechanical debridement not al-
ways is enough to treat the disease when facing a more
severe periodontal destruction, which imply the use of
systemic antibiotics just as it was done in the case 1
(patient with TIDM). A proper evaluation of the peri-
odontal infection state, such as the detection of the
presence of recurrent acute inflammation and micro
abscesses formation in diabetic patients is essential to
plan a proper treatment management. Moreover, it was
shown that periodontal therapy associated to doxycy-
cline was related to better results in the treatment of
patients with TIDM™

In a clinical trial which involved non surgical periodon-
tal therapy in patients with T2DM, it was shown a re-
duction in the level of reactive C protein after three
months of periodontal treatment, such as reduction on
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the bloodstream level of IL-4, IL-6, IL-8 e [L-10. These
findings show that periodontal therapy may reduce
systemic inflammation (with a decrease on some cir-
culating inflammatory cytokines levels), which is rel-
evant to the diabetic patient,?° since such factors are
related to periodontal destruction.® The periodontal
statement of non controlled diabetic patients is worse
than those who perform a proper glycemic control.?
In both presented cases the patients realized a glyce-
mic control adjunct to periodontal therapy.

Evidence shows that the treatment of chronic peri-
odontal infection is important for the patient with
diabetes and sometimes periodontal surgery may be
necessary.?? Even dental implants with satisfactory
osseointegration may be obtained in patients with
DM types 1or 2, once the patient have a proper glyce-
mic control. However, the implants are not indicated
to those patients who do not control the glycemic
level because of its negative effect related to osseoin-
tegration and accumulation of AGEs on the blood and
on soft and hard tissues of the peri-implantar region.'

Auyeung et al** examined 100 diabetic patients, of
which 72 showed severe periodontal disease and be-
sides that, it was not found patients with DM who
present a healthy periodontal status. The authors also
showed that non surgical periodontal therapy resulted
in benefits to the patients with T2DM, not only in mild
periodontitis, but in its severe form as well. The sec-
ond case previously presented did not required a sur-
gical approach. Moreover, the periodontal statement
had huge relevance related to the metabolic condition
of the patients with T2DM, including reduction of the
hyperglycemia after the periodontal therapy.?

Aspirello et al” pointed that the patients with TIDM

generally need a different approach, since type 1 shows
more severe periodontal complications, such as a higher
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duration of the disease, being also related to the aggres-
sive form of periodontitis. This situation also agree with
the cases shown in this work. Llambés et al?* pointed
that the systemic use of antibiotics added to periodontal
therapy in the treatment of patients with types 1 or 2
of DM were successfully reported in literature with bet-
ter results than periodontal therapy by itself. In the first
case, periodontal therapy was associated to administra-
tion of amoxicillin and metronidazole,® which showed

satisfactory results.

Facing the particularities related to each type of dia-
betes mellitus, being the patients with type 1 related
to a more severe form of periodontal disease, the
treatment to be applied may be individualized to each
patient. It may be suggested that more frequently the
patients with type 1 DM may obtain a better result
when the periodontal therapy is associated to the use
of antibiotics. Moreover, it is important to reinforce
that the periodontal therapy should be performed
in conjunction with the patient glycemic control, no
matter the patient is affected by type 1 or type 2 of
DM,; it leads to a better statement of the mouth or the
general health of the patient.
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Conclusion
1) Efforts may be done in order to prevent periodon-
tal disease in patients with diabetes mellitus, es-
pecially those who have already presented some
form of periodontitis since these patients are more
susceptible to a more severe form of the disease.
2) The initial periodontal therapy is the same for pa-
tients with DM or not, so it is the treatment of pa-
tients with type 1 or type 2 of the disease. However,
T1DM owes more attention related to medical and
to the periodontal care because of its more aggres-
sive form of the disease.
3) The clinical periodontal statement is generally
more severe in patients with diabetes type 1 when
compared to patients with type 2, which some-
times requires a different clinical approach, such as
a surgical procedure or the use of antibiotics. Both
cases presented showed satisfactory results de-
spite the type of diabetes or the performed therapy.
4) The presence of diabetes by itself is not an im-
pediment to periodontal treatment surgical or
not. The determining factor to the therapy's
success is the trilogy glycemic control, medical
care and dental treatment.
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