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| WELCOME MESSAGE 3 ~

Diabetes India Oral Health Group (DIOH) is the speciality Interest Group (SIG) under the aegis of
Diabetes India . Mouth has always been regarded as the "The forgotten Orifice”. However it acts
as a protective guard for the systemic health of an individual. A lacuna exists between the
dental and medical community on the oral health & diabetes continuum. Its the DIOH that
plays a crucial role here. Ever since its inception DIOH has been working towards bridging
awareness amongst the dental and medical physicians through its araay of scientific
endeavours dedicated to clinicions & patients. We encourage you to join this growing
community so that we collectively bring a transition in the Indian subcontinent on the
significance of oral health and diabetes.

Dear Reader

Happy Reading !

Dr. Sangeeta Dhir
Chairperson - Diabetesindia Oral Health Group

Dear all,

With great zeal and enthusiasm, | welcome you to this edition of our newsletter from Diabetes
India Oral Health (DIOH) , dedicated to increasing awareness, research activities and collaboration
on the growing connection between oral diseases & diabetes.

Gradually but steadily, as the bidirectional impact of oral health and glycemic control is being
divulged, this platform serves as a vital tool for sharing knowledge, updates, and best practices
across disciplines.

The highlights from recent research, clinical insights, and updates on our ongoing
initiatives are being presented here in this issue. | encourage each of you to engage, contribute,
and help establish ties between dental and medical communities for the betterment of patient
care and public health.

Thank you for being a part of this pursuit.

Warm regards,
Dr. Sumidha Bansal
Co-Chairperson - DiabetesIndia Oral Health Group

From the Editors Desk

The complications of diabetes mellitus are numerous and far reaching. Among the oral
complications of diabetes mellitus, the periodontal (gum) complications attract the centre
stage. Although the periodontal complications may culminate in calamitous conditions,
reaching upto severe mobility and or loss of teeth, other areas of the oral cavity may also be
frequently affected by the disease with significant signs and symptoms, which dramatically
affect the quality of life of the patients. An area of the oral cavity, other than the periodontal
tissues, adversely affected by diabetes mellitus frequently is the tongue. This is also one of the
most frequently overlooked areas, as far as the complications of diabetes mellitus
are concerned.

Thus, this issue of the e-newsletter of DIOH brings to you an update on the “diabetic tongue”.
Let’s strive for a disease free body and mind for alll.

Yours sincerely
Dr. Anindita Banerjee
Editor-in Chief

@IOH Newsletter /
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Diabetic Tongue - A primer

Expert Speak
L

-
|~

s B

Dr. Swapan Kumar Purkait.

Professor & Head,

Department of Oral and Maxillofacial Pathology.
Buddha Institute of Dental Sciences & Hospital, Patna

Oral Manifestations of Diabetes Mellitus

Different investigators have observed that long term diabetes causes reduced activity of the cells
involved in mediated immunity; the immune cells exhibit diminished ability for phagocytosis,
impaired bacterial adherence and reduced cytotoxic activity against the microorganisms.
Moreover, diabetes facilitates more adherence of microorganisms, especially Candida albicans
onto the oral mucosal surfaces.

The commmon oral manifestations of diabetes mellitus include:

+ Pronounced gingival hyperplasia with gingival bleeding

« Rapidly destructive periodontitis

+ Periodontal abscess formation

» Dry mouth

« Delayed wound healing and high risk of dry socket formation after tooth extraction
+ Delayed wound healing and high risk of dry socket formation after tooth extraction
« Increased susceptibility to dental caries

« Increased susceptibility to dental caries

« High risk of geographic tongue

- Oral deep fungal infection (specially mucormycosis)

« Atypical facial pain

« Enamel hypoplasia in Type-I diabetic children

Clinical Manifestations of Diabetes Mellitus

1. Glossitis : Inflammation of the tongue, which can manifest
as redness, swelling, or soreness.
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2. Coated tongue : A white or yellowish coating on the tongue due
to increased bacterial growth, often associated with dry mouth.
Tongue coating (fur) represents the retention of exfoliated
mucosal cells, debris, and proliferation of microorganisms,
especially on the tongue's surface.

3. Atrophic tongue lesions: Loss of tongue papillae, leading to a
smooth, shiny appearance.

4. candidiasis (thrush) : Diabetes increases the fungal adherence
to tongue mucosa and also favours the over growth of fungi; fungal
infections often cause white or red patches on the tongue and
other areas in the mouth; the acute condition is known a ‘oral
thrush’ and the chronic condition of candidal infection is called
‘chronic hyperplastic candidiasis’ or candidal leukoplakia.

5. Dry mouth or Xerostomia: It is caused by the constant dehydration
due to polyuria and it results in more infection in the tongue, difficulty
in chewing and swallowing and burning with depapillation. Many
patients complain of sticky, thick, stringy spit with difficulty in chewing
and swallowing.

6. Burning tongue or glossopyrosis : The common tongue manifestation of diabetes includes Glossop
pyrosis (burning tongue) occurs due to dryness of tongue mucosaand candidiasis. especially on the
tongue’s surface.

7. Glossodynia (painful tongue) : It occurs mostly due to bacterial and fungal infection in the tongue
along withchronic sustained inflamnmation in the tongue caused by diabetes.

8. Glossoplegia : Reduced sensation of the tongue especially the perception of taste due to
peripheral nerve damage as well as due to repeated depapillation resulting in loss of taste buds from
the tongue surface.
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9. Fissured tongue: Presence of grooves or cracks on the tongue
surface due to dryness of the tongue mucosa and candiadiasis.

10. Median Rhomboid Glossitis: A diamond-shaped, red area on the
back of the tongue is sometimes believed to be a manifestation of
diabetes mellitus.

11. Altered taste: Changes in taste perception occurs due to peripheral neuropathy, which can be a
sign of diabetes; the taste disturbances could range from ageusia (complete loss of taste
sensations) to hypogeusia (partial loss of taste sensations) or dysgeusia (abnormal metallic of foul
taste sensations). Newly-diagnosed DM patients have a blunted taste response with a preference for
sweet-tasting foods.

Discussion:

Tongue lesions in diabetes are mostly propagated by uncontrolled blood sugar level, fungal infections,
dry mouth, neuropathy and immune dysfunction. Many researchers have found that the thickness of
tongue coating (fur) increases proportionally with increase in the level of blood sugar; Po-Chi Hsu et
al in their study titled “The tongue features associated with type 2 diabetes mellitus” have observed
that diabetic patients often have bluish tongue and there is often a yellow-coloured coating (fur) on
the dorsum, whose thickness would be more in patients with longer duration of diabetes. They also
observed higher incidences of dry mouth in diabetic patients with few patients having red spots over
their tongue.

Le Floch et al. in 1989 had mentioned about the decrease of the diabetic individual's ability to detect
and recognize the primary taste modalities. An Indian study in 2012 evaluating 50 cases of DM with
oral complications found taste impairment in 20% cases. Another Indian study found that taste
alteration was more common in uncontrolled diabetics than in controlled diabetics.

Electrogustometric examination in 73 patients from Czech Republic showed that about 40% of type 2
DM have hypoguesia and 5% have aguesia. A 2009 Spanish study concluded that hyperglycemia
induces a concentration-dependent impairment of sweet taste perception in diabetic patients as
the result of an adaptation of the sensory cell to elevated circulating concentrations of glucose.

It is therefore important to understand that there are many common tongue symptoms associated
with diabetes and in fact, many patients are diagnosed of their diabetic state with the observation of
their oral and tongue symptoms. Studies have also shown that there is an increase in prevalence of
diabetes in India, moreover, it is also reported that there is very high prevalence of undiagnosed
diabetic cases in the community; the individuals who are unaware of their disease status are left
untreated only to present at a later stage with complications. The disease tends to progress more
rapidly in individuals not receiving appropriate intervention.
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Hence, it is necessary to detect them early and provide necessary treatmentDiabetes is a
serious disease which is not limited to high blood sugar or hyperglycaemia only as it has far reaching
health consciousness. Hence, early detection and constant care along with glucose monitoring
is extremely important.

References

1. Shrimali L, Astekar M, Sowmya GV. Correlation of oral manifestations in controlled and
uncontrolled diabetes mellitus. Int J Oral Max Pathol. 2011;2:24-7. [Google Scholar]

2. Stolbova K, Hahn A, Benes B, Andel M, Treslova L. Gustometry of diabetes mellitus patients and
obese patients. Int Tinnitus J. 1999;5:135-40. [PubMed] [Google Scholar]

3. Bustos-Saldana R, Alfaro-Rodriguez M, Solis-Ruiz Mde L, Trujillo-Herndndez B, Pacheco-Carrasco M,
Vazquez-Jiménez C, et al. Taste sensitivity diminution in hyperglycemic type 2 diabetics patients.
Rev Med Inst Mex Seguro Soc. 2009;47:483-8. [PubMed] [Google Scholar]

4. Perros P, MacFarlane TW, Counsell C, Frier BM. Altered taste sensation in newly-diagnosed NIDDM.
Diabetes Care. 1996;19:768-70. doi: 10.2337/diacare.19.7.768. [DOI] [PubMed]

5. Nikhil N Bhandare 1, Mukundraj S Keny 1, Ramnath P Nevrekar 2, Padma N Bhandare 1-Diabetic
Tongue - Could it be a Diagnostic Criterion?

6. Po-Chi Hsu a,b, Han-Kuei Wu c¢,d, Yu-Chuen Huang g, Hen-Hong Chang b,c, Tsung-Chieh Lee e,
YiPing Chen f, John Y Chiang g,h, Lun-Chien Lo- The tongue features associated with type 2 diabetes
mellitus.

te}
N
o
N
L
Z
)
=
o
L
=
=
w
-l
n
=
1]
4

(@)
(o))




S OPINION PIECE

Expert Speak

4% 4
Dr. Debasis Basu
Medical Director - METTA Care Services
Senior Consultant -Apollo Multispeciality Hospitals
Kolkata.

Here is an excerpt from our conversation with him about his views on diabetic tongue.

Dr. Anindita Banerjee : | am interested to know about your personal perspective on diabetic
tongue since you see a large number of pre diabetic and diabetic patients on a daily basis.

Dr. Debasis Basu: | have seen that 60 to 70 percent of patients diagnosed with pre
diabetes (fasting blood sugar between 100 and 125 mg/dl & PP between 140 and 199 mg/dl)
in my clinic present with a light yellow coating of the tongue. In patients with uncontrolled
diabetes and in patients presenting with fulminant complications of diabetes like fatty liver,
which today is referred to as Metabolic Dysfunction - Associated Steatotic Liver Disease
(MASLD), I regularly note a yellow furry coating on the tongue. This may be related to fungal
infection like candidiasis. Since majority of these patients also have severe periodontal
complications, the tongue coating may also be related to longstanding periodontal
infections. Such patients who are also smokers or are addicted to khaini / gutkha obviously
have a greater propensity for such coating. | would also like to add that | have also noted a
faint bluish tinge on the lateral borders of the tongue of some diabetic patients.

Dr. Anindita Banerjee : Do you notice any reversal of the tongue features once
diabetes is controlled?

Dr. Debasis Basu: Prediabetes when totally controlled with lifestyle correction reverses to a
normal state. In such patients the tongue also gets back to its healthy state. A newly
diagnosed early onset diabetic patient who goes on remission also certainly has seen
changes in the morphology of one's tongue back to look as pink, with an
occasional thin whitish coating on the surface.
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L Preventive Care Oral Health Tips

REMEMBER!

1. Regular check-ups:

Dental: Every 6 months or as advised.
General health: To maintain stable blood sugar levels.

2.K r rs informed:

Share oral health updates with your physician.

Ensure communication between your dentist and
doctor for overall health management.

DID YOU KNOW THIS FACT?

'Oral Disease and Diabetes is Related if your Mouth is Fit, High Sugar Takes A Backseat;
When your Sugar Is Stable, Your Mouth is Fit And Able!

Research shows that gum disease and diabetes can affect each other!

DIABETES IMPACTS ORAL HEALTH:

¢ Slows blood flow, making gum tissues more prone to infections.
® Reduces resistance to infection.
¢ High blood sugar in saliva promotes bacterial growth, leading to gum diseases.

ADVANCED BONE LOSS

m..oi ( \:

DIABETES GUM DISEASE

HOW GUM DISEASE AFFECTS DIABETES:

¢ Increases risk of high blood sugar.

¢ Canlead to diabetes-related complications.
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X DIOH ACTIVITY CALENDAR

Under their unending enthusiasm and commitment for excellence, the activity
calendar of the Group is always filled up with meticulously designed and efficiently executed events.
Let us take a glance at the events the Group undertook since the last newsletter was published .

DATE EVENT

February World Congress of Diabetes India , Hyderabad
2026

14t December

nd i
2025 2" DIOH Symposium , Bhubaneswar

5" December DIOH webinar
2025

14" November Celebration of World Diabetes Day
2025 (screening & awareness campaigns)

29" September | World Heart Day celebrations at ITS Dental College,
2025 Greater Noida Uttar Pradesh

12* September | webinar: Oral Health & Diabetes- Research to clinical practice

2025
13t June, " i, . % . » .
2095 Webinar: Diagnosing & Managing Oral Complications of Diabetes
7t April, Celebration of World Health Day
2025 (screening & awareness campaigns)
st
gl) zhélarch, Webinar: Periodontal Disease & Diabetes - An Update on Indian Studies
4t March, Celebration of World Obesity Day
2025 (screening & awareness campaigns)
13* February, DIOH Symposium on Oral Health & Diabetes at 14" World Congress of
2025 Diabetes India, Ahmedabad

28t December, It DIOH Symposium Cum Workshop on Gum & Diabetes Synergy
2024 at Max Hospital, New Delhi
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s EMERGING THEMES IN THE FIELD

Scientific Communication 1

In this paper, the authors Safia Naveed, Geetha G. and Leninisha S. propose to diagnose DM at an
early stage from a digita image of the tongue. The tongue image is acquired and processed with
FODPSO to extract edge and texture features. The authors proclaim that : “Tongue reflects and
diagnoses diabetes in a person”.

Reference

Safia Naveed, Geetha G, Leninisha S, Early Diabetes Discovery From Tongue Images, The Computer
Journal, Volume 65, Issue 2, February 2022, Pages 237-250,

° https://doi.org/10.1093/ comijni/bxaa022
Scientific Communication 2

This preliminary study contemplates that the fusion of thermal and visible tongue images might be
used as pre-screening tool for predicting type Il diabetes mellitus. The study aimed to achieve the
following objectives: (l%J to perform the fusion of thermal and visible tongue images with various fusion
rules of discrete wavelet transform (DWT) to classify diabetes and normal subjects; (2) to obtain the
statistical features in the required region of interest from the tongue image before and after fusion;
(3) to distinguish the healthy and diabetes using fused tongue images based on deep and machine
learning algorithms. The study participants comprised of 80 normal subjects and age - and
sex-matched 80 diabetes patients. The biochemical tests such as fasting glucose, postprandial,
Hbalc are taken for all the participants. The visible and thermal tongue images are acquired using
digital single lens reference camera and thermal infrared cameras, respectively. The digital and
thermal tongue images are fused based on the wavelet transform method. Then Gray level
cooccurrence matrix features are extracted individually from the visible, thermal, and fused tongue
images. The machine learning classifiers and deep learning networks such as VGGI16 and ResNet50
was used to classify the normal and diabetes mellitus. Image quality metrics are implemented to
compare the classifiers’ performance before and after fusion. Support vector machine outperformed
the machine learning classifiers, well after fusion with an accuracy of 88.12% compared to before the
fusion process (Thermal-84.37%; Visible-63.1%). VGGI6 produced the classification accuracy of
94.37% after fusion and attained 90.62% and 85% before fusion of individual thermal and visible
tongue images, respectively. Therefore, this study results indicates that fused tongue images might
be used as a non-contact elemental tool for pre-screening type Il diabetes mellitus.

Reference

Thirunavukkarasu, U, Umapathy, S, Ravi, V. et al. Tongue image fusion and analysis of thermal and
visible images in diabetes mellitus using machine learning techniques. Sci Rep 14,1457 (2024).

£7°https://doi.org/[10.1038/s41598-024-64150-0
Scientific Communication 3

A study published in November 2024 aimed to characterize the oral and gut microbiota in
prediabetes mellitus (Pre-DM) and type 2 diabetes mellitus (T2DM) patients while exploring the
association between tongue manifestations and the oral-gut microbiota axis in diabetes
progression. The integration of tongue diagnosis with microbiome analysis reveals distinct tongue
features and microbial markers. According to the authors this approach significantly improves the
diagnostic capability for Pre-DM and T2DM.

Reference

Deng J, Dai S, Liu S, Tu L, Cui J, Hu X, Qiu X, Jiang T, Xu J. Application of tongue image characteristics and
oral-gut microbiota in predicting pre-diabetes and type 2 diabetes with machine learning. Front Cell
Infect Microbiol. 2024 Nov 4;14:1477638.

doi: 10.3389/fcimb.2024.1477638.
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https://doi.org/10.1038/s41598-024-64150-0
https://doi.org/10.1093/ comjnl/bxaa022
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DIOH Oral Health symposium at Diabetes India World Conference, Ahmedabad 2025
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DIABETESINDIA

We proudly proclaim that DIOH members Dr. Sangeeta Dhir & Dr. Anurag Satpathy
have been officially awarded Fellowship of Diabetes India.
This accomplishment is a moment of pride for all members of DIOH.

DIOH Publication

“Gum Disease and Diabetes: Journey from Consensus to Clinical Practice” -
Proceedings from the Diabetes India Oral Health Group (DIOH) Symposium
Cum Workshop, 2024, New Delhi, India

5/ https:/[doi.org[10.5603/cd.105839
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https://doi.org/10.5603/cd.105839

