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Abstract
Background & Objectives : The field of periodontal medicine can help in early detection of certain 
chronic systemic diseases like diabetes mellitus in a more easy and simplified manner. Diabetes 
mellitus is undiagnosed in approximately ½ of the patients actually suffering from the disease. In 
addition, the prevalence of DM is more than twice as high as in patients with periodontitis when 
compared to periodontally healthy subjects. Thus, a high number of patients with periodontitis may 
have undiagnosed DM. The purpose of the present study was to evaluate whether blood oozing 
from gingival crevice during routine periodontal examination can be used for determining glucose 
levels.
Methods : In the present study 50 patients( 23 diabetic and 27 non-diabetic) with bleeding on 
probing were selected.  Blood oozing from the gingival crevices of anterior teeth following 
periodontal probing was collected with a glucose self-monitoring device (one touch ultra 2, 
Johnson & johnson) and the blood glucose levels were measured. At the same time, capillary 
finger-stick blood was taken for glucometric analysis. 
Results : The patient's blood glucose values ranged from 69 mg/dl to 374 mg/dl. The comparison 
between gingival crevicular blood, finger-prick blood showed a very strong correlation with an r 
value of 0.988 ( p < 0.001)
Conclusion : The data from this study has shown that GCB collected during diagnostic 
periodontal examination can be an excellent source of blood for glucometric analysis.
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high  number  o f  pa t i en t s  wi th  
periodontitis may have undiagnosed 

3DM .

The ability to collect gingival crevicular 
blood (GCB) for glucose measurement 
using readily available glucometers that 
measure glucose in a few seconds seems 
to be a good method of screening diabetic 

3,4,6,7,8patients. Several studies  in the past 
have reported significant correlation 
between GCB & CFB (capillary finger-
stick blood) but few fail to accept this 

5correlation . So, the aim of our study is to 
evaluate the authenticity of use of 
gingival crevicular blood as an early 
indicator of elevated systemic blood 
glucose levels in diabetes mellitus 
patients.

Materials And Method
For this study, subjects were selected 
randomly from the general OPD of the 
D e p a r t m e n t  o f  P e r i o d o n t i c s ,  
Government Dental College & Hospital, 

Introduction
Numerous advances in preventive 
medicine have provided methods for 
detecting serious chronic diseases which 
presently threaten our public health. 
Today's clinician must direct his efforts to 
the “gray” areas of undiagnosed 
asymptomatic disease as well as to the 
treatment of existing disease. The early 
detection of subclinical disease by 
advanced screening procedures is 
making considerable progress in the field 
of preventive medicine to reduce the 
nonstop progression of certain chronic 
diseases. The field of periodontal 
medicine can also help in early detection 
of certain chronic systemic diseases like 
diabetes mellitus in a more easy and 

1simplified manner . Diabetes mellitus is 
1undiagnosed in approximately /  of the 2

patients actually suffering from the 
disease. The prevalence of DM patients is 
more than 2 times as high in patients with 
periodontitis when compared to 
periodontally healthy patients. Thus, a 

001©Indian Journal of Dental Sciences. (June 2012 Issue:2, Vol.:4) All rights are reserved.

1  Professor & HOD
2  Post Graduate Student
3  Post Graduate Student
  Department of Periodontology,
  Punjab Government Dental College & Hospital
  Amritsar (Punjab)

The Authenticity Of Use Of Gingival Crevicular 

Blood As An Early Indicator Of Elevated 

Systemic Blood Glucose Levels In 

Undiagnosed Diabetes Mellitus Patients

Address For Correspondence:
Dr. Harinder Gupta
31, North Avenue, Street No. 2, Bhadson Road, 
Patiala - 147001 (Punjab)

th Submission : 25 November 2011
th Accepted : 19 April 2012

Image 1- One Touch Ultra 2 Glucometer

Image 2 - Isolation Of Site For Gingival Crevicular Blood 
Collection.
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Amritsar, Punjab. The study was 
performed randomly on a total of fifty 
patients including 26 males and 24 
females with evident bleeding on 
probing.
The following criteria were considered 
for the selection of subjects:
Selection Criteria
1. Patients with evident bleeding on 
probing.

Exclusion Criteria
1. Patients with requirement for 
antibiotic premedication.
2. Patients with disorder that was 
accompanied by an abnormally low or 
high haematocrit .  For example, 
Polycythaemia Vera, anaemia, and 
dialysis.
3. Patients with intake of substances that 
interfere with the coagulation system for 
example, Coumarin derivatives, Non-
steroidal anti-inflammatory drugs or 
Heparin.
4. Sites with suppuration.
Periodontal examination included 
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measurement of probing depth, 
attachment level, and bleeding on 
probing. A site with more profuse 
bleeding was chosen for collecting the 
gingival crevice blood (GCB) sample on 
the anterior segment of the mouth. The 
area was isolated with cotton rolls to 
prevent saliva contamination and dried 
with compressed air. Probing was 
repeated until a sufficient amount of 
blood appeared in the gingival crevice. 
The one touch ultra 2, Johnson & Johnson 
was used according to the manufacturer's 
recommendations. Immediately after 
measuring glucose levels in GCB, a 
capillary finger-stick blood (CFB) 
sample was drawn from the index finger 
using a disposable sterile lancet.

Statistical analysis using Pearson's 
correlation coefficient was performed to 
assess the correlation between the 
glucose measurements in the gingival 
blood samples and those obtained by 
finger puncture. Paired t-test was 
performed to test the significance of the 
difference in glucose level between the 
gingival and finger readings.

Results
The range of the gingival crevicular 
blood glucose measurements varied from 
69mg/dl to 374 mg/dl, with a mean value 
of 154.7 mg/dl and a standard deviation 
of 85.77mg/dl.
The range of the finger-prick blood 
glucose measurements varied from 77 
mg/dl to 372 mg/dl, with a mean value of 
157.4 mg/dl and a standard deviation of 
84.93 mg/dl.
On comparison of gingival crevicular 
blood glucose and finger-prick blood 
glucose measurements, finger prick 
capillary blood glucose showed a higher 
mean value (157.4 mg/dl) than gingival 
crevicular  blood glucose mean 

Image 3 - Probing To Induce Gingival Bleeding.

Image 4 - Bleeding On Probing 

Image 5 - Method Of Inducing Finger Prick Capillary Bleed.

Image 6 - Finger Prick Capillary Blood Elicited.

Image 7 - Glucometer Showing Blood Glucose Reading.

NS: p > 0.05; Not Significant

Overall (n=50)

Diabetics (n = 23)

Non-Diabetics (n= 27)

Sulcular Blood

154.70 ± 85.77

224.52 ± 82.29

95.22 ± 12.13

Finger Blood

157.48 ± 84.93

230.30 ± 75.10

95.44 ± 11.50

Comparison

t = 1.469; 

p = 0.148NS 

t = 1.505; 

p = 0.146NS 

t = 0.194; 

p = 0.847NS 

Correlation

r = 0.988; 

p < 0.001*

r = 0.977; 

p < 0.001*

r = 0.875; 

p < 0.001*
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Since periodontal inflammation with or 
without complication factor of DM is 
known to produce ample extravasate of 
blood during diagnostic periodontal 

2examination (Ervasti 1985)  no extra 
procedure, e.g. finger puncture with a 
sharp lancet is necessary to obtain blood 
for glucometric analysis. Even in the case 
of very low gingival crevicular bleeding, 
a glucose measurement is possible with 
the use of self monitoring device (Ultra 
Touch 2, Johnson & Johnson), due to the 
low amount of blood necessary to 
perform the analysis. Moreover, the 
technique described is more familiar and 
less traumatic to the patient than a finger 

4puncture .
The strong correlation obtained in the 
present study on comparison between the 
various blood glucose measurements 
indicates the feasibility of using 
periodontal sulcular blood as an 
alternative to the FP blood in accordance 
to the previous studies. On analysis of our 
study, finger prick capillary blood 
glucose showed a slightly higher mean 
value than gingival crevicular blood 
glucose mean value, may be due to 
contamination of GCF which dilutes the 
glucose concentration producing lower 
measurements in GCB.

Conclusion
Within the limitations of this study, the 
following conclusion can be made that 
GCB collected during diagnostic 
periodontal examination may be an 
excellent source of blood for glucometric 
analysis. The technique is safe, easy to 
perform, and comfortable for the patient 
and therefore, helps to increase the 
frequency of
diagnosing diabetes during routine 
periodontal therapy which provides a 
more
objective indicator for referral to 
physicians than traditional methods. 
Thus, the
dentist may increase his importance as a 
member of the health team by 
part icipating in the search for 
undiagnosed asymptomatic DM.
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value(154.7 mg/dl) and showed r = 
0.988; p < 0.001, thus giving statistically 
significant results.
On analysis of the glucose measurements 
of the randomly included 50 patients, 23 
patients were found to be diabetic and 27 
patients were non diabetic. And 
surprisingly, only 15 patients out of the 
23 diagnosed to be diabetic by our 
measurements were aware of their 
diabetic status.  The diabetic status of the 
unaware 8 patients was further confirmed 
by intravenous laboratory method of 
glucose measurement  which is  
considered as the gold standard for blood 
glucose measurements.

The patients were further divided into 
two groups-
Group I- Diabetic group (n=23) and 
Group II- Non-Diabetic group (n=27) 
and intra group analysis was done.
On comparison of gingival crevicular 
blood glucose and finger-prick blood 
glucose measurements of Group I 
patients, the Pearson's correlation 
coefficient showed r-value = 0.977 and a 
P-level <0.001. 
On comparison of gingival crevicular 
blood glucose measurements and finger-
prick blood glucose measurements of the 
Group II patients, the Pearson's 
correlation coefficient showed r-value = 
0.875 and a P-level of <0.001.
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