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ABSTRACT

Background: Diabetes is known to have many medical complications and periodontal disease has been
considered as the sixth complication of diabetes. A patient with periodontitis may have undiagnosed diabetes
which may complicate treatment. Gingival crevicular blood from routine periodontal probing may be a source of
blood for glucose measurements at chair side for non-invasive quick determination.

Material and methods: 40 patients with periodontitis and positive bleeding on probing were chosen. Blood
samples from two sites-capillary i.e., fingertip and gingival wall were analyzed using a glucose self-monitoring
device at baseline and following SRP. Clinical parameters like Gingival Index (GI), Plaque Index (PI)and probing
pocket depth (PPD) were assessed pre and post SRP and analyzed.

Results: Correlations between CBGL and GCBGL at baseline and following SRP were well established. SRP
resulted in significant difference in all the clinical parameters assessed.

Conclusion: SRP caused reduction in PI, GI and PPD but it had no effect on the GCBGL and CBGL. However,
strong correlation was established between GBGL and CBGL during periodontitis and following SRP. Hence,
gingival blood can be used as a sample for evaluation of systemic glucose level in dental clinic.

Keywords: Diabetes mellitus, Gingival crevicular blood glucose level, Capillary blood glucose level, Glucometer,
Periodontitis.

INTRODUCTION

Health has been defined by WHO as a state of
complete physical, mental and social well-being and
not merely an absence of disease or infirmity. This
concept symbolizes the aspiration of the people and
represents an overall objective or goal toward
which esc and every nation should strive (1). The
burden of chronic diseases is increasing in
developing countries and the most common chronic
diseases 1i.e. cardiovascular disease, chronic

obstructive pulmonary disease and type 2 diabetes
are linked by common and predictable biological
risk factors(2).

Periodontal disease is basically a chronic
inflammatory process that extends deep into the
tissue which support the teeth causing loss of
connective tissue and alveolar bone (3). It has been
said that the mouth is the mirror of systemic health.
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The diseases which affect the mouth such as
periodontal disease can have an effect on the rest of
the body. The concept linking systemic disease and
periodontitis can be traced back to the beginning of
recorded history and medicine(4).The association
between severe periodontal disease and diabetes
mellitus is the most consistent(5).It is widely
documented that people with diabetes have a
higher risk of periodontal disease(3)and
periodontal disease has been considered as the 6t
complication  of  diabetes(6).For  successful
periodontal treatment to be carried out stabilization
of blood glucose to a near normal range is
necessary. Dentist rely on lab test which may not be
accurate. So, a sensitive, specific and simple method
should be searched for so that monitoring of blood
glucose during office visit can be done7”3.

Gingival crevicular fluid may be an excellent source
of blood for glucometric analysis %10 using the
technology of portable glucose monitors 10 as
routine probing during a periodontal examination
generates ample amount of blood. Therefore the
intention of the study was to compare patients
gingival crevicular blood glucose level (GBGL) and
finger puncture capillary blood glucose (CBGL)
measurements using a self-monitor so as to
determine whether blood oozing from gingival
tissues during routine periodontal examination can
be used for evaluating glucose levels and whether
GBGL and CBGL corelates with the periodontal
condition in health as well as disease.

AIMS AND OBJECTIVES

1) Corelate the gingival crevicular blood glucose
with capillary blood glucose in subjects suffering
from periodontitis.

2) Corelate the gingival crevicular blood glucose
level with the capillary blood glucose level after
SRP.

3) Evaluate the effect of SRP on the glucose level in
the gingival crevicular blood and capillary blood
glucose level.

MATERIAL AND METHODS

A perspective, interventional, comparative,
biochemical study was done on a population of
individuals having periodontitis. The study aimed at
comparing a single group of subjects with
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pretreatment and post treatment evaluation. The
study was conducted in compliance with the ethical
principles for medical research involving human
subjects of the Helsinki Declaration, as revised in
2000.

A total no of 40 patients were selected (20 males
and 20 females, aged 25 to 65 years) for the
comparison of gingival and capillary blood glucose
level. A signed consent was taken from the patient.
Patients with history of diabetes were also included
for the study, on the basis of history and medical
records furnished by the patients among the entire
sample.

Inclusion Criteria:

Subjects with moderate chronic generalized
periodontitis were selected keeping in mind-

1.Patients aged between 25 and 65 yrs.
2.Periodontal pocket depth<5 mm, involving 5 or
more tooth.

3.Loss of attachment<4mm,present in 5 or more
tooth.

Exclusion Criteria
Subjects were excluded if they presented:

1.With specific conditions like pregnancy,
concurrent infections, history of concomitant
cardiovascular disease and those who were on long
term medications.

2.History of systemic antibiotic administration
within the last 3 months.

3.Periodontal treatment 6 months prior to study.
CLINICAL PARAMETERS FOR ASSESSMENT

Following clinical parameters were recorded for
patient evaluation

1.Plaque index (PI), (Silness and Loe 1964)
2.Gingival index (GI), (Loe and Silness 1963)
3.Periodontal Probing Depth (PPD)

4.Capillary blood glucose level (CBGL) and
5.Gingival crevicular blood glucose level (GBGL).

Procedure:

Site and Tooth Selection:
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To estimate gingival blood glucose level blood was
collected from the gingiva of the tooth showing GI
score of 2 or more. Another factor kept in mind
during site selection was to avoid all those sites
where purulent discharge was evident. To keep the
process simple, tooth in upper anterior arch which
fulfilled the criteria was selected.

Estimation of gingival crevicular blood glucose level
(GBGL)

Selected patients were asked to rinse with
chlorhexidine mouthwash before the collection of
GCBGL was initiated. The upper anterior segment
was isolated with cotton roll to prevent saliva
contamination and dried with compressed air. To
obtain a clean sample bleeding was induced by
UNC-15 probe until a sufficient quantity of blood (2
to 3 micro) It was present to gather as a sample. The
extravasated blood was collected by plastic
pipette/dropper used by doctors of homeopathic
medicine to dispense the medicine. The Accucheck
Active Glucometer (Roche Diagnostics, Germany)
monitoring device was loaded with the active test
strip (impregnated per cm with glucose dye
oxidoreductase0.7 micron) and a drop (2micro It.)
of blood was transferred on to the test strip. The
testing time was about 10 seconds. The value
displayed on the monitor was recorded. This
reading was taken as the baseline reading.

Periodontal Procedure

After recording all the clinical parameters
conventional non-surgical therapy was instituted
for the management of periodontal disease. It
involved one stage full mouth scaling and root
planning without any prescription of antibiotics and
mouthwash. Scaling and root planning were
performed using ultrasonic device and curettes
(Gracey curettes). Patients were instructed on oral
hygiene method and recalled after one and a half
month.

The similar procedure was followed after SRP with
a gap of one and a half months to obtain GCBGL
reading. The only point of difference was in the
method of collection of gingival crevicular blood.
Here explorer was used to induce bleeding as the
same was difficult to obtain from healthy gingiva.

Estimation of capillary blood glucose level (CBGL)
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CBGL sample was drawn from patients one of the
fingers. The pad of the finger was wiped with
alcohol, allowed to dry and then punctured with a
sterile lancet. Capillary blood sample was drawn by
the same collecting device and transferred onto the
test strip preloaded in the glucometer. CBGL
readings were recorded.

RESULTS

Forty patients were screened according to the
exclusion/inclusion criteria. A master chart
containing the physical variants, pre- and post-
treatment values of the clinical parameters of all the
participants was prepared. Out of 40 subjects, males
were 20 (50%, Table-1) and females were 20 (50%,
Table-1). The participants were in the age range of
25-65years. Males were within the range of 35-60
years, with mean age of 34.94+sdyears. Females
were within the range of 25-65, mean age 40+sd.

Table 1: Demographic presentation of subjects.

Variable = Age Mean %percentage
Range(years) @ (year) population

Male 35-60 34.90 50%

Female 25-65 40.00 50%

Table 2: Presentation of clinical parameters PI; GI;
PPD and glucose measurement in gingival and
finger-stick puncture blood.

Baseline Post-
Variab = Mean+SD @ treatment Differenc | Stude | ‘p’
le Mean+SD | es of ntt - valu
mean test e
PI 1.62+.39 0.88+.88 0.8532 13.82 | .001
GI 1.78+.41 .88+.30 1.024 14.68 .001
1 5
PPD 3.50+.98 2.54+.71 0.96825 11.00 @ .001
00 2 *
CBGL 131.13+60 = 133.50+57 | 5.42 -616 .541
.18 .86 -
GBGL 118.33+51 = 121.53+50 | 4.03 -.895 .376
.36 .69 -

‘p’<0.05-Significant (*); ‘p’ >0.05-Non-significant (**)

PI-Plaque Index; GI-Gingival Index; PPD- Probing
pocket depth; CBGL-Capillary blood glucose level;
GBGL-Gingival blood glucose level.
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Periodontal Parameters:

Plaque index- The mean plaque index was 1.62+.39
at baseline which declined to .88+.88, 1% months
after, the periodontal therapy (Table-2). The mean
difference was 0.8532. The mean percentage
reduction in the plaque index was 52.66% It was
statistically significant (p<0.05)

Gingival index- Following treatment GI dropped
from 1.78+.41 at baseline to .88+.30 after 1%
months following phase 1 therapy. The mean
difference was 1.024. The mean percentage
reduction in the gingival index was 57.53% from
baseline to 1% months after periodontal therapy,
which was statistically significant (p<0.05), (Table-
2).

Probing pocket depth- Following the non-surgical
periodontal therapy, the mean value declined to
2.54+.71 which was 3.50£.98 at baseline (Table-2),
the difference in mean value was 0.9682500. The
mean percentage reduction was 27.11% and was
statistically significant.

Table 3: Pearson- co- efficient co-relation test
applied to establish ‘I’ between periodontal
parameters and CBGL, GBGL at baseline and 1%
month following phase-1 therapy.

PI Pre PI Post GI Pre GI Post
CBGL Pre 0.280329 0.205808 0.112716 0.108014
CBGL Post | 0.300865 0.175494 0.164879 0.094457
GBGL Pre 0.357767 0.23485 0.186241 0.121649
GBGL Post | 0.330145 0.156752 0.198297 0.050524

Correlation between GBGL, CBGL and periodontal
parameters PI, GI and PPD in the total sample, were
analyzed with "Pearson correlation coefficient.
Weak correlation between CBGL, GBGL and PI, GI
and PPD. (Table-3) in total samples was found at the
base line and 1% month following non-surgical
therapy.

Table 4: Pearson- co- efficient co-relation test
applied to establish T’ between CBGL and GBGL at
baseline.

Variable Mean + SD T v ‘p’ value
CBGL 131.13+60.18 .975 26.07 <.001
GBGL 118.33+51.36
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The mean gingival blood glucose (GBGL) levels and
Capillary blood glucose (CBGL) derived from all
samples were 118.33+#51.36 mg/dl and
131.13+60.18 mg/dl respectively at the baseline. No
significant difference between GBGL and CBGL
when compared to age and sex group were found.
Correlation between GBGL and CBGL in the total
sample, were analyzed with "Pearson correlation
coefficient” using the SPSS version 15 (statistical
and data analysis). Highly significant correlation
between CBGL and GBGL (r=0.975) (Table-3), in
total samples was found at the base line. Correlation
was significant at p<0.01.

Table 5:  Pearson- co- efficient co-relation test
applied to establish T’ between CBGL and GBGL
following phase-1 therapy.

Variable @ Mean = SD T ‘v P
value
CBGL 133.50+£57.86 = .965 22.76 <.001

GBGL 122.53£50.69

Following periodontal treatment, the GBGL and the
CBGL values were 121.53+50.69 and 133.50+57.86
mg dl-! respectively. Correlation coefficient between
GBGL and CBGL when analyzed, were found to be
highly significant (r=0.965) (Table-4). Correlation is
significant at p<0.01.

DISCUSSION

Recent studies have amply proved the association
between oral and systemic health and this may be
bidirectional relationship for some conditions. This
is particularly true for the association between
periodontal disease and diabetes mellitus!l.At
present there is strong evidence to suggest that the
incidence and severity is influenced in part by
diabetes mellitus and the level of blood glucose
controll2.

Regular method employed for evaluation of blood
sugar is traumatic and a tiring experience. Hence
considerable effort is being made in the past years
for the development of painless and noninvasive
method to measure the blood glucose. All the
studies, started from 1969 by Stein et al.!3and
Tsutsui et al .14 to the more recent studies of Beikler
et al.15 and Khader et al.1¢ attempted to prove that
extravasated blood from the gingival crevice due to
inflammation can provide an acceptable source for
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measuring blood glucose. These studies are based
on the fact that periodontal inflammation with or
without the complicating factor of diabetes mellitus
is known to produce ample extravasated blood
during diagnostic procedures and hence no extra
procedure like finger puncture is necessary to
obtain blood for glucose analysis!’”. Hence the
present study is designed to evaluate and compare
between GBGL and CBGL and whether the GBGL can
be used reliably to estimate blood glucose in
chronic periodontitis patients. Patients with age
group range of 25-65 years were recruited in the
study. Clinical parameters namely PI, GI, PPD were
recorded both before and after the treatment.
Analysis of our data showed significant reduction in
the scores of PI and GI post treatment when
compared with the baseline. The mean PI and GI at
baseline were 1.62+/-39and 1.78+/-.41 which
following phase 1 therapy reduced to .88+.88 and
.88+/-.30 respectively. Changes were statistically
significant(p<0.5). The overall mean percentage
reductions were 52.66% for PI and 57.53%for
GI.PPD is a crucial and mandatory procedure in
diagnosing periodontitis and evaluating the success
of periodontal therapy. In our study mean probing
depth at baseline was 3.50+/-.98 which reduced to
2.54+/-71 post treatment after SRP. Statistically
significant reduction in PPD was
observed(p<0.001).We observed a
27.11%reduction in PPD which corroborated with
the finding of study by Rodriguez et al(48).This
clinical trial provided the evidence that statistically
strong correlation exists between GBGL and CBGL
The mean CBG level was 131.13+/-60.18 mg/dl and
GBG was 118.33+/-51.36 mg/dl at the base line and
following treatment the mean values were
133.50+/-57.86mg/dl and 121.53+/-50.69mg/dl
respectively.  Highly  significant  correlations
(r=0.975,p<0.05)at baseline and following phase 1
therapy (r=.965) were established. Estimations of
sulcular blood glucose levels were previously
conducted and showed correlations with capillary
blood glucose levels thereby suggesting that testing
sulcular blood may be a valuable tool in identifying
potential patients with diabetes It is seen that
glucose measurements in GCB were generally lower
than those in finger prick samples. This might partly
be explained by contamination of crevice blood with
gingival exudates, in particular in tiny samples!s.
Other point to be noted is high values of GBG and
CBG following treatment than what was recorded at
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the baseline. One of the probable explanations could
be that during inflammation the residing as well as
inflammatory cells are in hyperactive stage,
consuming more glucose for their activity. This also
implies that there was no effect of periodontal
treatment on blood glucose level from either source.
This study shows that measurement of blood
glucose level from gingival blood gives an
impression of systemic glucose level. It is an easy,
quick chair side method. There were few limitations
of the study i.e., small sample size, contamination of
gingival blood during collection and difficulty in
procurement of blood for estimation of blood
glucose from healthy gingiva.

CONCLUSION

The dentists can also participate in the routine
screening of the patients for the diagnosis of the
glycemic level which can prove to be extremely
beneficial. When comparing glucose measurements
in GBG with those in CBG samples no systematic
trend of change of variation of the differences with
higher = measurements  was noted. The
determination of glucose in plasma or urine or in
whole blood shows the level at the specific time of
sampling but this value can change within a few
minutes due to various factors including diet,
physical activity or/and medications. Testing
crevicular blood glucose levels with self-monitoring
device is sensitive since it can provide results with
minimal of blood within few seconds. Subjects can
reliably be screened for glycemic state by
measuring glucose levels in gingival crevicular
blood since probing and sample collection takes a
very little time and there is no discomfort to the
patient. It might therefore help to increase the
frequency of diabetes control in the dental office as
the study finds a strong correlation between CBGL
and GBGL in health and disease. However, no effect
of periodontal treatment was observed on blood
glucose level from either source.
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