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ABSTRACT

The aims of this study were to investigate if surgical
removal of oral infectious foci has effect on metabolic
glucose level control 30 days postoperatively, to evalu-
ate post extraction healing and to validate the use of a
capillary glucose monitor for glucose level assessment
in oral surgery type 2 diabetic outpatients. Material and
methods: Twenty type 2 diabetic patients underwent mi-
nor oral surgeries. Capillary and plasma glucose exams
were taken from subjects in fasting and 2h post-prandial
condition, before and after oral surgery, in four differ-
ent clinical moments. Clinical characteristics of wound
healing were recorded. A commercial self-monitor was
used for capillary tests. Data were submitted to statisti-
cal analysis (level of significance < 0.05). Results: Dif-
ferences in capillary and plasma glucose level between
the first visit and 30 days after oral surgery were statisti-
cally significant (p = 0.014 and p = 0.005). Differences
between capillary and plasma glucose rate were between
4.48 and 6.5%. Wound healing was delayed in eight cas-
es (40%). Conclusion: Infectious dental foci removal di-
minished blood glucose levels in type 2 diabetic patients.
The capillary monitor showed to be adequate to assess
immediate glucose level in oral surgery outpatients.

DESCRIPTORS

Tooth extraction. Glucose. Hyperglycemia. Diabe-
tes Mellitus. Periodontitis.

Corresponding author:

Maria Cristina Zindel Deboni

Avenida Prof. Lineu Prestes, 2227 — Cidade Universitaria, Butanta
Zip Code 05508-000 — Sao Paulo/SP, Brazil

Phone: 55 (11) 3091-7863

E-mail: mczdebon@usp.br

100

INTRODUCTION

Diabetes mellitus (DM) is an increasing worldwide
disorder. It has been considered a major public health
problem!, Tt was estimated that in 2010 type 2 diabetic
individuals corresponded approximately to 285 millions
of people. At 2030, this amount will probably arise to
439 millions. Gender, age and ethnicity are considered
risk features to development of the disease®*!3.

Diabetes is a condition characterized by hypergly-
cemia that impairs glucose balance. It can mainly occur
as a consequence of three factors: increasing resistance
of insulin, defect of insulin secretion by pancreatic
B-cells or endogenous liver glucose production enhanc-
ing. Polyuria, excessive hunger, extreme thirst and un-
intentional weight lost are typical symptoms?>.

Blood glucose enhance, diminishing of glucose
tolerance, persistently inadequate glycemic control
coupled to microvascular disturbances that lead to se-
vere morbidity and mortality. Retinopathy, nephropathy
and neuropathy are common complications of the dis-
turb, and cardiovascular disease is the first death cause’.

It is well-known that oral health maintenance is
primordial to glycemic control in diabetes. Inflamma-
tion and infection of dental origin are conditions that
conduct to hyperglycemia’?.

It has been demonstrated in this issue the impor-
tance of clinical treatment and periodontal health main-
tenance at the same time as glucose control measure-
ment. It is well established that blood glucose level
checking previously to oral surgery is a good clinical
practice to avoid operative urgencies, like hypoglyce-
mia distress or wound healing complications®”-%-10-16-21.24,
Literature, however, is poor about oral surgery manage-
ment protocols regarding diabetic patients. The limit-
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ed access of state-insured patients to oral health care
brings several difficulties in basic attention for type
2 DM patients.

OBIECTIVES

The present study aimed to investigate the effects
of oral infectious foci removal on metabolic glucose
level control, to evaluate post extraction healing and to
validate the capillary exam as an instant glucose level
assessment in oral surgery type 2 diabetic outpatients.

MATERIALS AND METHODS

This study was carried out after the approval by the
Ethical Committee in Human Research of Faculty of
Dentistry of Universidade de Sao Paulo, Brazil, under
protocol number 201/06. Subjects were selected from
3.000 patients that come to treatment (2008 and 2009)
at Oral Minor Surgery Service of the Dental Clinic of
the University.

The criteria for inclusion were: patients of both
genders, above 40-years with type 2 DM, presenting
no major diabetic complications, in use of oral hypo-
glycemic agents without adjuvant insulin, with no his-
tory of systemic antibiotic administration within the
last three months and necessity of tooth extraction or
other minor surgery for removal of at least one serious
infectious focus.

Patients with diabetes diagnose earlier than six
months, individuals in use of insulin associated or not
with oral hypoglycemic agents, smokers, patients with
severe oral infection or history of systemic infection
were not included.

Twenty-five subjects fulfilled those criteria and
were asked to sign the informed consent form. Patients
underwent oral clinical and dental radiographic exami-
nation. Infection foci were diagnosed when it was pres-
ent: chronic periodontitis and periodontal pocket above
5 mm with severe bone resorption and tooth mobility
index in grade 2 or 3; large and deep carious lesion in
teeth with associate periapical radioluscence suggest-
ing periapical lesion without the possibility of conser-
vative treatment; or presence of impacted tooth with or
without associate osteolitic bone lesion.

Antibiotic prophylaxis with 2g-Amoxicillin one
hour before oral surgery procedure was prescribed
when purulent periodontal drainage or osteolitic lesions
were presented.

At the first visit, medical evaluation and nutritional
orientation were achieved to all patients. Seven days
before oral surgery procedures, fasting capillary (C1)
and plasma (P1) glucose were collected. A self-monitor
(Accu-Chek Advantage® — Roche) was used for capil-
lary tests. Venous blood sample was taken from each
patient, and plasma glucose was processed at the Labo-
ratory of Clinic Pathology from the University Hospi-
tal. Samples were always collected between 8 and 9 am.

In the day of surgery, two-hour post-prandial capil-
lary (C2) and plasma (P2) glucose were collected. Pa-
tients underwent infectious foci removal by the same
oral surgeon under local anesthesia and following mi-
nor surgical trauma. Before surgery, careful perioral
antisepsis was performed in every patient with aqueous
0.2%-chlorexidine digluconate. Intraoral antisepsis was
performed through 5 mL mouthwash of 0.12%-chlorex-
idine for one minute. In favor of postoperative pain re-
lief, 750 mg-Acetaminophen were prescribed every six
hours for three days to all patients.

Seven days after surgery, 2-hour post-prandial cap-
illary (C3) and plasma (P3) glucose tests were collect-
ed. Post extraction socket were carefully examined by
a unique calibrated observer. Clinical characteristics of
alveolar healing delaying considered: presence of ery-
thema, local edema, exacerbation of granulation tissue
and, eventually, any other intercurrence were recorded.

After removal of infectious foci in the 30™ day, the
patients were clinically re-evaluated, and fasting capil-
lary (C4) and plasma (P4) glucose tests were collected.

The patient that has teeth with conservative treat-
ment possibility was referred to periodontics and reha-
bilitation treatment.

Capillary and plasma glucose tests data were
submitted to statistic analysis by SPSS — 17-0 Wil-
coxon Signed Rank Test, considering a significance
value p < 0.05.

REsuLTs

Twenty five patients were initially allocated, but
five of them were not included on the study — one be-
cause he had failed on blood test procedure, one
because of an untruth about non-smoking habits and
three of them for giving up in the middle of the study.
Twenty patients, ten women (50%) and ten men (50%)
with mean age of 56-years took part as the final sam-
ple. Mean time of diabetes diagnosis was eight-years.
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Of patients, 100% were in use of 850 mg-metformin as-
sociated in 50% of cases to 5 mg-glibenclamide.

Sixteen patients presented arterial systemic hyper-
tension (80%), eight informed hypercholesterolemia
(40%), three reported heart disease (15%) and a very
few of them informed other health problems, like hy-
perthyroidism labyrinthitis, bronchitis, gastritis and
oral lichen planus.

Table 1 lists patient’s distribution, type of oral sur-
gery, clinical aspects of infectious foci diagnose, pre
and postoperative medications, and clinical aspects of
post extraction healing.

The eight subjects that presented delayed healing
were instructed to mouthwash 5 mL of 0.12%-chlorexi-
dine solution daily for seven days. After that period,
they were cautious examined, and follow-up showed
that post extraction sockets healed normally.

Mean glucose values, capillary (174.25 mg/dL)
and plasma (186.35 mg/dL) showed hyperglycemia in
the first visit. Glucose values, capillary and plasma di-
minished after 30 days of the first visit. Descriptive sta-
tistic of the results was demonstrated in Tables 2 and 3.

Mean of capillary glucose values were constantly
lower when compared to plasma glucose (Table 4).

Table 1
Distribution of patients, oral surgery procedures, diagnose of infectious foci, medications and clinical outcome of wound healing
. Extracted I Infect!ous ANTB ANTB . Clinic aspect of postex-
Patient foci Analgesic . -
tooth . . preop. postop. traction healing
origin
Delayed
1 24 PABR No No Yes Erythemaledema
2 25;23 PABR No No Yes Normal
3 44 PABR No No Yes Normal
4 46 DCPL No No Yes Normal
5 34 DCPL Yes No Yes Delayed
Intense granulation tissue
6 46;35 PABR No No No Normal
Delayed
7 37 DCPL No No Yes Erythemaledema
Delayed
8 13 DCPL No Yes Yes Erythemaledema
9 46 DCPL No No No Normal
10 44 DCPL No No Yes Normal
1 23;24;26 PABR No No Yes Delayed
Erythema/edema
12 44;34 PABR No Yes Yes Normal
13 48 DCPL No No Yes Normal
Delayed
14 38 | TOC No Yes Yes Erythema/edema
15 35 RR No No Yes Delayed
Intense granulation tissue
16 85 PABR No No Yes Normal
17 17 PABR Yes No Yes Normal
18 41 PABR No No Yes Normal
19 15 RR No No Yes ROEREEl
Intense granulation tissue
20 43 I TOC Yes Yes Yes Normal

PABR: Periodontit is and Alveolar Bone Resorption; RR: Residual Root; ITPL: Impacted Tooth and Odontogenic Cyst; DCPL: Deep Carious Lesion;
ANTB Preop.: 2 g-Amoxicylin one hour before surgery; ANTB Postop.: Amoxycilin 1.5 g/daily for 7 days; NSAID: 600 mg-lbuprofen/12h/daily for 3 days;

Analgesic: 750 mg-Acetaminofen/6h/daily for 3 days.
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Results showed that capillary and plasma glucose value
differences were between 4.48 and 6.5%.

Discussion

Thirty days after first visit blood glucose tests, cap-
illary and venous showed significantly lower ranges
once infectious foci were removed. Individual values
(data not shown), even though they were not at nor-
mal limits, were appreciably inferior to those seen in
the first visit.

Severe periodontal disease was the main origin
of the presented infectious foci. Periodontitis is a non
specific complication of diabetes, but it is considered
the sixtieth more frequent one'®'?. Between 5 to 15% of
diabetics patients have severe periodontal disease. It is
the major cause of tooth lost in adults, causing impor-
tant disturb on mastication function'. It is well known
that infectious foci including periodontal pockets and

dental abscess conduct to hyperglycemia. Systemically,
this condition brings to insulin resistance, what enhanc-
es the cardiovascular risk>68!1214:19.2023,

Clinical treatment of periodontitis®”*!¢2! is
founded on mechanical control of dental plaque which
includes generally adequate oral hygiene techniques
instruction, basic procedures of full-mouth scaling
and root planning. Surgical periodontal management
approach and eventually antibiotic therapy complete
the treatment. Follow-up and maintenance of severe
and mild cases should be performed at short time in-
tervals, in two or three month, as an attempt to avoid
tooth extraction®.

Even with a strict metabolic control, some au-
thors!>!4192022 gbserved that diabetes condition have a
progressive tendency to periodontal destruction. Defi-
cient metabolic control and consequent hyperglycemia
sustenance contribute to a considerable increase on oral
infections susceptibility.

Table 2
Differences between mean values of capillary glucose (mg/dL)
before and after oral surgery at the four clinical moments

Table 3
Differences between mean values of plasma glucose (mg/dL)
before and after oral surgery at the four clinical moments

Clinical n Mean * SD ~value Clinical Mean * SD value
moment (mg/dL) P moment (mg/dL) P

©1 20 174.25 + 57.95 . P1 20 186.35 + 65.19 .
C4 20 153.25 + 34.83 0.014 P4 20 163.65 + 42.23 0.005
Cc2 20 218.30 + 77.06 P2 20 229.05 + 78.89

C3 20 195.40 + 83.74 0.070 P3 20 204.55 + 91.28 0.065

SD: standard deviation; Significant p-value < 0.05. C1: capillary glu-
cose seven days before oral surgery (fasting); C2: capillary glucose
immediately before oral surgery (2h-prandial); C3: capillary glucose
seven days after oral surgery (2h-prandial); C4: capillary glucose 30
days after oral surgery. *Significant.

SD: standard deviation; Significant p-value < 0.05. P1: plasma glu-
cose seven days before oral surgery (fasting); P2: plasma glucose
immediately before oral surgery (2h-prandial); P3: plasma glucose
seven days after oral surgery (2h-prandial); P4: plasma glucose 30
days after oral surgery. *Significant.

Table 4
Differences between mean values of capillary and plasma glucose (mg/dL)
before and after oral surgery at the four clinical moments

Clinical Mean £ SD Max — Min

moment n (mg/dL) (mg/dL) [
C1 20 174.25 + 57.95 107.00 — 320.00 0,001
P1 20 186.35 + 65.19 111.00 — 350.00 !

C2 20 218.30 + 77,06 90.00 — 389.00 0.005*
P2 20 229.05 + 78,89 107.00 — 391.00 !

c3 20 195.40 + 83.74 91.00 — 429.00 0.008"
P3 20 204.55 + 91.28 91-00 — 446.00 '

c4 20 153.25 + 34.83 105.00 — 243.00 0.006*
P4 20 163.65 + 42.23 101.00 — 256.00 !

Significant p-value < 0.05. C1: capillary glucose seven days before oral surgery (fasting); C2: capillary glucose immediately before oral surgery
(2h-prandial); C3: capillary glucose seven days after oral surgery (2h-prandial); C4: capillary glucose 30 days after oral surgery; P1: plasma
glucose seven days before oral surgery (fasting); P2: plasma glucose immediately before oral surgery (2h-prandial): P3: plasma glucose seven
days after oral surgery (2h-prandial); P4: plasma glucose 30 days after oral surgery. Max — Min: maximum and minimum values. *Significant.
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Literature has shown that periodontal treatment
influences glucose control. Tooth avulsion may sound
an extreme management procedure; nevertheless, in
developing countries, the limited access to health care
system and inconstancies on periodontal therapy are a
reality. It is rare to find studies associating oral surgery,
glucose tests evaluation and post extraction healing
and glucose control.

Spontaneous entrance of patients at the Dental
Clinic of the University and the strict inclusion criteria
can justify the sample (n = 20). Some other investiga-
tions have used similar sampling although inclusion
and exclusion criteria for diabetics subjects were differ-
ent’!216.17.21.2224 Many patients could not be included in
our sample because they were smokers and/or in use of
insulin associated to oral hypoglycemic agent.

Some variables could partially explain the non sig-
nificant differences founded at second (C2, P2) and third
(C3, P3) blood samples (Table 2 and 3). Oral surgeries
were performed in non-fasting outpatients under local
anesthesia. Furthermore, the acute psychological stress
on the day of surgery and the inflammatory process dur-
ing tissue repair seven days after operation could pos-
sibly have maintained the hyperglycemia state.

The capillary glucose monitor showed to be accu-
rate. Although differences between capillary and plas-
ma glucose values have been significant (Table 4), they
were at the expected American Diabetes Association
range, i.e. between = 5.5% to = 15%:*.

Capillary glucose test is a simple, sensible and
quick method to achieve instant glucose level in clini-
cal practice. It is popular at US since 1978, and current
commercial monitors have shown 50 to 60% sensibility
and 90% of specificity*!!.

We must emphasize that the self-monitor is not
appropriate for diabetes diagnose®*. On the other
hand, its use should be encouraged for immediate con-
duct to check glucose level and to prevent hypoglyce-
mia distress.

The positive results in reducing hyperglycemia in
this study certainly were influenced by the health care
and diet instructions given to patients at the begin-
ning of the research. The great majority of chronical-
ly illness individuals are refractory to follow medical
orientations. Multi professional interaction by endo-
crinologists, dentists, oral surgeons and nutritionists
is very important in diminishing risk factors in diabe-
tes patients'-20-24,
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It was observed that blood glucose diminished af-
ter 30 days of odontogenic infections foci elimination
even though values have been above normal limits.
Other authors”'621:2426 presented significant decrease
of blood glucose level after four weeks of non-surgical
periodontal treatment nevertheless results were also
above normal level.

Prophylactic antibiotic was not a routine measure,
and wound healing occurred normally in 60% of cas-
es. The sample of this study did not permit to correlate
the use of antibiotics, pre or postoperatively, and the
improvement in wound healing. Although literature
does not have consent about antimicrobial protocol?
for oral surgery diabetic patients, we suggest that
antibiotic prescription must be based on periodontal
disease status, on oral surgery difficulties and on pa-
tient’s systemic condition. Irrational use of antibiotic
drugs can lead to bacterial resistance or to important
intercurrences, like acute hyper sensibility, drug intol-
erance or adverse effects'>.

There is no agreement for the upper limited blood
glucose level when oral surgery procedures could be
done in uncontrolled diabetic patients*!®!°. In this re-
search, glucose highest range was above 300 mg/dL
in some patients before oral surgery procedures. So-
me kind of wound healing impediment occurred in
40% of the subjects. However, it was not possible
to correlate the uppermost glucose level observed
(429.00 — 446.00 mg/dL) and the delay in post extrac-
tion alveolar healing. Probably, local surgical trauma,
time of operation and whole mouth periodontal condi-
tion have influenced.

A recent research! showed no difference in post ex-
traction epithelialization or healing in poorly controlled
diabetic patients compared to well-controlled ones. Au-
thors could not either correlate healing and capillary
blood glucose level or glycosylated hemoglobin and
evolution of patient’s disease'.

More prospective studies may be carry out to asso-
ciate oral surgery, therapeutic dose and time of delivery
of antibiotics and glucose control for a long period em-
ploying glycated hemoglobin (HbAlc) as a parameter.
HbAlc is a gold standard exam to verify hypoglycemic
therapeutic efficacy'*!>!*% and is precisely to indicate if
the patient is controlling the disease during three months.

In summary, the results showed that infectious foci
removal reduced hyperglycemia in type 2 diabetic pa-
tients. Oral surgery practiced through minor trauma and
taking care of aseptic and antiseptic conditions are im-
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Controle da glicemia em pacientes com diabetes tipo 2 apés cirurgia odontolégica
Resumo

O objetivo deste estudo foi investigar se a remogdo cirurgica de focos de infec¢do tem efeito sobre o controle
metabolico dos niveis de glicemia apos 30 dias, avaliar a reparagdo tecidual pos-exodontia e validar a utilizagao
de um monitor de glicemia capilar para avaliagdo dos niveis de glicemia para adequagdo de pacientes portadores de
diabetes tipo 2 para cirurgias odontologicas ambulatoriais. Materiais e métodos: Vinte pacientes portadores
de diabetes tipo 2 foram submetidos a cirurgias odontologicas. Foram realizados exames de glicemia capilar
e plasmatica dos sujeitos em estado de jejum e em condigdes pos-prandial de duas horas, antes e apos cirur-
gias odontoldgicas, em quatro diferentes momentos clinicos. Caracteristicas clinicas do reparo tecidual também
foram anotadas. Os dados foram submetidos a estudo estatistico, com nivel de significincia < 0,05. Resultados:
As diferencas entre os valores das glicemias capilar e plasmdtica entre a primeira visita e apos 30 dias das cirur-
gias odontologicas foram estatisticamente significativas (p = 0,014 e p = 0,005). As diferencas entre as glicemias
capilares e plasmaticas estavam entre 4,48 e 6.5%. A reparacdo esteve atrasada em oito casos (40%). Conclusdo:
A remogdo de focos de infec¢ao odontogénica diminuiu os niveis de glicemia em pacientes diabéticos do tipo 2.
O monitor de glicemia capilar mostrou-se adequado para avaliar os niveis de glicemia imediatos para adequagdo
de cirurgias odontologicas ambulatoriais.
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