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/ ABSTRACT \

Background: Tongue changes in various systemic diseases have been established in many studies. India being the
diabetic capital of the world has many undiagnosed/uncontrolled cases of diabetes.Oral cavity is a mirror of systemic
illness; many oral manifestations are associated with the metabolic disease Diabetes mellitus (DM). Aim & Objective: To
estimate the prevalence rate of tongue disorders among diabetes mellitus patients. Methods: This observational study
includes 100 Diabetic patients taken from the outpatients who reported to the Department of Oral Medicine and Radiology,
Tamil Nadu Government Dental College, Chennai and were clinically examined for tongue changes. Results: The
prevalence rate of various tongue disorders among the total study population was recorded as 91%. The prevalence of
tongue disorders in our study was significantly high in type |l DM than type | DM, with respect to specific tongue disorders,
a highly significant association was observed between Fissured tongue (17%) and type Il DM. Conclusion: Specialists in
Oral Medicine & Radiology must look for tongue disorders as one of the oral manifestation of Diabetes mellitus and
suspect the presence of DM based on the tongue manifestations in those who are not aware of their Diabetic status and
refer them for screening so as to diagnose DM early and treat it effectively.

Keywords: Tongue disorder, Diabetes Mellitus. /

establishes that most diabetic patients were found to
have oral manifestations, such as periodontal
disease, tooth loss, xerostomia, caries, burning
mouth disorder, taste and salivary gland dysfunction,
delayed wound healing, lichen planus, geographic
tongue, and candidiasis.®!

INTRODUCTION

The rapid increase in population growth, aging,
obesity, and inactivity of lifestyle, has made diabetes
mellitus (DM) the major burden of adult public
health.l*%1 Wild S et.al in his epidemiological study

of the global prevalence of diabetes describes that
there were 171 million people with diabetes
worldwide in 2000 and was expected to keep
increasing to 366 million by 2030.! According to
Sarwar N, the number of people with diabetes has
risen from 108 million in 1980 to 422 million in
2014.1 WHO factsheet reveals that the global
prevalence of diabetes among adults over 18 years of
age has risen from 4.7% in 1980 to 8.5% in 2014.
Amy Bradshaw Kaiser et al, have estimated that in
2018 there were more than 500 million prevalent
cases of type 2 diabetes worldwide. !

Chronic diabetes and uncontrolled blood sugar level
would lead to micro-vascular or macro-vascular
complications.®l Nazir MA etalin his study
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Tongue changes in various systemic diseases have
been established in many studies. India being the
diabetic capital of the world has many
undiagnosed/uncontrolled cases of diabetes. Oral
cavity is a mirror of systemic illness; many oral
manifestations are associated with the metabolic
disease Diabetes mellitus. Specialists in Oral
Medicine & Radiology have got a greater role to
play in detecting Diabetes mellitus, by seeing the
oral manifestations in patients.

MATERIALS & METHODS

This observational study was done on a sample size
of 100 Diabetic patients taken from the outpatients
who reported to the outpatient department of Oral
Medicine and Radiology, Tamil Nadu Government
Dental College, Chennai. Informed consent was
obtained from all the study participants. All
previously diagnosed type | diabetes mellitus cases
(IDDM) & type Il diabetes mellitus cases (on oral
hypoglycaemic agents) were included and patients
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with malignancies, patients on immunosuppressive
drug therapy, patients undergoing chemotherapy,

radiotherapy and chronic systemic bacterial
infections, denture wearers were excluded. A
thorough history taking was done followed by
systematic clinical examination of tongue using
artificial light, mouth mirror, tweezers, gauze and
tongue depressor. Routine blood investigations were
done and findings documented. The results were
analysed and expressed in percentage.

RESULTS

Our study population was in the age group of 30 —
68years with a gender distribution of male (55%)
and female (45%). The Diabetes Mellitus type
reported were Type | (14%) & Type Il (86%). The
prevalence rate of various tongue disorders among
the total study population was recorded as 91%.
[Graph 1] shows the distribution of various types of

tongue disorders among our study population and
[Table 1] shows the distribution of various types of
tongue disorders among type | and type Il diabetes
mellitus patients.
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Graph 1: Prevalence rate of various tongue disorders
among DM patients

Distribution of various tongue disorders among our study population

Table 1: Distribution of various types of tongue disorders among

pe | and type Il diabetes mellitus patients.

Type of FT(17) [ PT@3) [ DT(10) | AT(10) [ GT(9) MAG@®) | LTS(@) [ BS(?) PT+FT | OC(5)
DM ®)

Typel(n= | 2(14%) | 2(14%) | 3(21%) | 4(29%) | - 1 (7%) 1 (7%) - - 1 (7%)
14)

Typell(n | 15 11 (13%) | 7 (8%) 6 (7%) 9(10%) | 6(7%) 6 (7%) 8 (9%) 5 (6%) 4 (5%)
= 86) (17%)

Table 2: Distribution of various types of tongue disorders among different RBS values of type | diabetes mellitus

patients.
RBSmg/dl | FT PT DT AT GT MAG LTS BS PT+FT ocC
79 -160 1 1 - 1 - - - - 1
161 - 200 - 1 2 2 1 1 - - -
>200 1 - 1 1 - - - - -

*Reference RBS values as per ADA guidelines [9]

Table 3: Distribution of various types of tongue disorders among different RBS values of type Il diabetes mellitus

patients.

RBSmg/dl | FT PT DT AT GT MAG LTS BS PT+FT ocC
79 -160 7 5 3 3 4 1 2 5 1 1
161 - 200 5 2 - - 4 1 3 1 2

>200 3 4 4 3 1 5 3 - 3 1

*Reference RBS values as per ADA guidelines [9]

Table 4: Distribution of various types of tongue disorders among different age groups of study population

Age in FT PT DT AT GT MAG LTS BS PT+FT ocC

Years

30-40 (n= | 1 4 0 0 2 1 0 1 0 0

11)

4150 (n= | 8 2 3 3 2 3 2 2 1 1

30)

51-60 (n= | 4 2 4 5 1 2 3 5 1 2

30)

61-70 4 5 3 3 4 1 2 0 3 2

(n=29)

Table 5: Distribution of various tongue disorders among DM patients with Hypertension

Type of FT(17) | PT(13) | DT(10) | AT(10) | GT MAG (8) LTS (7) BS PT+FT (5) ocC

DM 9) () ©)]

Typel(n= | 0 1 2 0 0 0 1 0 0 0

14)

Typell(n | 1 3 3 0 1 2 1 1 4 1

= 86)
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Table 6: Distribution of various tongue disorders among DM patients with Smoking & Pan masala chewing

DM Habits FT PT DT AT GT MAG LTS BS PT+FT oC

Typel | Smoking 1 0 0 0 0 0 0 0 0 0
Pan masala 0 0 0 1 0 0 0 0 0 0
chewing

Type Smoking 0 1 1 1 0 0 0 0 1 0

1l Pan masala 1 1 0 1 2 0 1 0 0 0
chewing

A B C D E

Figure 1: Pictures of different types of tongue disorders
in Diabetes Mellitus. (A- Fissured tongue, B -
Pigmented tongue, C — Geographic tongue, D — Mid
atrophic Glossitis & E — Atrophic tongue.)

DISCUSSION

The prevalence of tongue disorders in our study was
significantly high in type Il DM than type | DM.
Literature (Silva MFA et al) revealed similar high
prevalence of tongue disorders among type Il
DM.I In this study, with respect to specific tongue
disorders, a highly significant association was
observed between Fissured tongue (17%) and type Il
DM. The pathogenesis of fissured tongue can be
developmental, the result of aging, or changes in the
oral environment. This is in accordance with the
findings of Guggenheimer et al, where they also
noticed high prevalence of fissured tongue.l*!
Pigmented tongue was reported along with fissured
tongue in 5% of our study. Pigmented tongue per se
was reported to be at 13% in our study. 10% of our
study population were found to have Xerostomia,
this finding is in accordance to the studies conducted
by Ogunbodede EO et al. & Quirino MR who
showed that xerostomia was prevalent among
diabetic patients.[*?

Though the pathogenesis remain unclear, the
dehydration as a result of prolonged hyperglycaemia
and polyurea is considered as a major cause of
xerostomia and salivary gland hypofunction in
diabetes.

Geographic tongue prevalence was at 9% in our
study, similar to findings by Guggenheimer et al.,
who also found a higher frequency of GT in diabetic
patients (5.4%).11  The cause of increased
prevalence of GT in diabetic patients, although still
unknown, may be associated with slower repair and
delayed healing  mechanisms  caused by
microangiopathy of the oral vasculature and hypoxia
in diabetic patients. 5% of our study population
presented with Oral candidiasis
(Pseudomembranous) and 8% with midline atrophic
glossitis.  Hyperglycemia due to poor metabolic
control is one possible predisposing factor of oral

candidiasis in diabetic patients. This can lead to the
growth of Candida albicans and enhanced
adhesiveness to the oral epithelium in association
with other local factors such as the presence of
dental prostheses, salivary pH, salivary flow rate,
and oral habits.

7% of our study subjects presented with loss of taste
sensation and burning sensation of tongue
respectively. Lalla RV, D’Ambrossio JA also
reported high frequency of taste dysfunction.[**!
Metabolic and endocrine diseases were proposed as
causative factors for this disturbance; nevertheless,
salivary dysfunction can contribute to altered taste
sensation or elevation of detection thresholds.[*

Lacunae:

Sample size was only 100 in humber, only random
blood sugar (RBS) levels were estimated and the
study results were not correlated with the glycaemic
control levels (HbA1C). The tongue manifestations
were not analysed with respect to the anti-diabetic
medication which they were taking.

Future Scope:
This study shall be extended on a larger study

sample and the glycaemic control levels by testing
HbA1C and correlating it with the tongue changes
shall be done. The association between oral
hypoglycaemic drugs and tongue manifestations
shall also be taken into consideration.

CONCLUSION

In our study, 91% of diabetes patients presented with
various forms of tongue disorders. Hence, Dental
Surgeons must look for tongue disorders as one of
the oral manifestation of Diabetes mellitus and
suspect the presence of DM based on the tongue
manifestations in those who are not aware of their
Diabetic status and refer them for screening so as to
diagnose DM early and treat it effectively.
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