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ABSTRACT:

Diabetes mellitus (DM) is a metabolic disorder characterized by chronic

hyperglycaemia with disturbances of carbohydrate, fat and protein metabolism resulting from
defects in insulin secretion, insulin action, or both. The oral complications of uncontrolled
diabetes mellitus are devastating which includes gingivitis and periodontal disease, xerostomia
and salivary gland dysfunction, disorders of oral mucosa and various soft tissue lesions,
impaired healing,

increased susceptibility to infections, caries and periapical abscesses, loss

of teeth, taste impairment, neurosensory disorders and burning mouth syndrome. Changes that
are seen in other oral soft tissues, in addi-tion to the periodontal tissues, can be helpful in the
diagnosis of diabetes in undiagnosed patients and may aid in the diagnosis of diabetes in
dental office.
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between periodontal disease and DM makes

Diabetes mellitus (DM) significantly

diabetes a disorder of importance to dentist. [5l

affects the oral tissues and is strongly

Additionally reproductive hormonal changes

supported by the data in an increasing number

during pregnancy may significantly affect the

of publications. [I,2,3,4l Over the past 50 years,

periodontal health in women with pre-existing

researchers have explored the relationship

diabetes and gestational diabetes. But minimal

between periodontal disease and DM. [2l Loe in

data are available on the effects of gestational

1993, proposed periodontal disease to be the

diabetes on periodontal health.
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periodontal disease remains a well-recognized
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oral cavity as well.
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inflammatory, non-neoplastic enlargement of

MANIFESTATIONS

the parotid salivary glands[6 ,7l, decreased

OF

DIABETES MELLITUS

salivary flow rates[ 8l and changes in salivary

A number of devastating oral mucosal

composition. [9 , 10l Bilateral enlargement of the

disorders

parotid salivary glands has been reported to

including

periodontal

disease

occur in 10--48% of diabetic patients. [ll,lZJ

(Figure 1) are associated with diabetes

mellitus. This article focuses only on the nonperiodontal oral manifestations associated

The enlargements are caused by gradual

with DM and the identification of which can

accumulation of fat in the glands, hypertrophy

be helpful in the diagnosis of diabetes in

of the acini or secreting units, and, eventually,

undiagnosed patients.

impaired glandular secretion. These structural
changes may be the result of alteration in
autonomic neuroregu-lation of the glands and

Salivary gland dysfunction and xerostomia

atrophy of the

facilitate secretion. [13 l

The oral manifestations of DM in the salivary
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myoepithelial cells that

non-
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infection

commonly

with

the presence of denture stomatitis or the

frequent

presence of Candida pseudohy-phae in oral

complication of marginally controlled or

swabs. Edentulous indi-viduals with Type 2

uncontrolled

DM were

hyperglycemia

and

associated
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1s

thus

diabetes. [20l

a

Oral

lesions

associated with candidiasis include atrophic
glossitis,

denture

pseudomembranous
(Figure 2)

also

found to have denture

stomatitis. [231

stomatitis,

candidiasis

(thrush)

Lichen planus and lichenoid drug reactions

and angular cheilitis (Figure

Lichen planus is a relatively common, chronic

compromised

mucocutaneous disease of unknown cause.

immune function and salivary hyperglycemia

Though the etiology of lichen planus is not

that provides a potential substrate for fungal

known, the presence of this has been fre-

growth are the major contributing factors for

quently associated with diabetes. [241 However,

oral candidiasis in patients with diabetes. [21 ,221

similar mucosal changes called lichenoid drug

3).

Salivary dysfunction,

reactions occur as an adverse side effect to
The combination of low salivary flow rate and

antihy-perglycemic

medications,

that

are

immune dysfunction greatly increases the risk

commonly prescribed to the diabetic patients.

of oral candidiasis, which is supported by

[251

significantly higher rates of candida carriage

The association between diabetes mellitus and

and decreased antifungal immuno glo bu-lins in

oral lichen planus have been documented in

saliva in patients with diabetes com-pared to

various studies [25 ' 261 and hence, it remains as a

control subjects. Angular cheilitis also occurs

subject of research due to the common

significantly more frequently in diabetic than

autoimmune background of both the diseases.

in non-diabetic patients. [lS,l 9l

There appears to be no relationship between

(Figure 4)

lichen planus and either hypertension or
In type I diabetic patients, elevated HbAl C

diabetes mellitus (Grinspan' s syndrome) as

was shown to be significantly associated with

previously proposed. But it remains as a rare

Fig- 4: Diabetic patient showing oral lichenoid drug
reactions in buccal mucosa

Fig- 5: Diabetic patient with deep fungal infection of the
palate
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In type I diabetic patients, elevated HbAl C

diabetes mellitus (Grinspan' s syndrome) as

was shown to be significantly associated with

previously proposed. But it remains as a rare
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entity as little research has been performed in

Dental caries & periapical pathologies

this area. [27l

The relationship between diabetes and dental

Other oral soft tissue lesions

caries has been investigated, but no clear

Tongue

fissuring

association has been clarified. [2l Diabetic

(Figure 2) and complete or patchy atrophy of

patients have been said to be more caries

tongue papilla resulting in bald appearance are

prone than the general population. It is well

commonly seen in diabetes. [20•251 Type 1 DM

known that the cleansing and buffering

patients have a higher prevalence of oral

capacity of the saliva is diminished in patients

traumatic ulcers and irritation fibromas than

with diabetes mellitus resulting in increased

nondiabetic control subjects. [201 Ulcers like
stomatitis have been

incidence of dental caries, especially in those
.
. [34-361
patients
who suffier fr om xerostomia.

observed in Type 1 DM patients. [281 In diabetic

These caries can in tum lead to periapical

patients, progressive atrophy of oral mucosa

pathologies like periapical abscess. [37 ,381 It

occurs due to a decreased rate of salivary se-

should be treated immediately, otherwise will

cretion and low salivary pH, increasing the

lead to complications like space infections &

possibility of lesions, such as glossitis and

cellulitis. [39l

recurrent

abnormalities

aphthous

such

as

cheilitis. Loss of the normal pro-tective barrier
can increase the permeability of the oral

Increased risk of infection

mucosa to carcinogens. Many studies suggest

DM

a

of

odontogenic infections. There is increased

premalignant lesions, such as leukoplakia, in

prevalence of dry socket and osteomyelitis. [40J

diabetic patients. [29-321 (Figure 3)

Diabetics with poor metabolic control are

trend

in

increased

prevalence

1s

a

predisposing

more prone to

condition

for

spreading and recurrent

Impaired healing

bacterial infection.

Poor soft tissue regeneration and delayed

reported that patients with diabetes are more

osseous healing in patients with diabetes are

prone to deep neck bacterial infections

known complications during oral surgery. It is

compared to patients without diabetes. Deep

reported that delayed vascularization, reduced

fungal infections like mucormycosis can also

blood flow, a decline in innate immunity,

occur in poorly controlled diabetic patients

decreased growth factor production, and

and usually appears as palatal ulceration and

psychological stress may be involved in the

necrosis. [411 (Figure 5)

Several studies have

protracted wound healing of the oral cavity
mucosa in patients with diabetes. [33 l
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Neurosensory disorders

taste perception could result in hyperphagia

Patients with diabetes have reported increased

and obesity, inability to maintain a proper diet

complaints

which

of

glossodynia

and

stomatopyrosis. A poorly understood orofacial

further

leads

to

poor

glycemic

regulation. [37l

neurosensory disorder called burning mouth
syndrome has been allied with diabetes

Halitosis

mellitus.

oral dysesthesias

Halitosis 1s primarily caused by bacterial

experienced by patient could adversely affect

putrefaction and the generation of volatile

oral hygiene maintenance. [421

sulfur compounds. Diabetic patient may also

Long

lasting

present

Burning mouth syndrome (BMS)

In diabetes, the factors that can be attributed
to

BMS

include

salivary

dysfunction,

candidiasis and neurological abnormalities
such as depression. Autonomic and sensory
motor neuropathies are part of the diabetes

with

xerostomia

halitosis

m

because

controlled

of the

diabetics

and

acetonic breath in the uncontrolled diabetics.
Halitosis in such patients can be controlled
and treated with proper guidelines given by
oral health practitioners. [36 ' 371

syndrome. Similarities between BMS and DM
peripheral

neuropathy

suggest

that

a

neuropathic process may be an underlying
source of BMS in some patients who have no
apparent oral abnormality. [421 Neuropathy may
lead to oral symptoms of paresthesia, tingling,
numbness,

burning

or

pain

caused

by

pathological changes involving the nerves in

Bone density

The lower bone mineral density of the
mandible affected in patients with insulin
dependent diabetes mellitus is probably due to
more rapid bone loss after the onset of the DM
[43 l

and it does not seem to be affected in

patients with Type 2 DM. [44l

the oral region. Improvement in glycemic
control has a major role in reducing the
occurrence of complications resolution of the
symptoms associated with burning mouth

Diabetes in children

Children with diabetes exhibit accelerated
tooth eruption_ [45 l

syndrome in the patient with diabetes. [61
CONCLUSION
Taste disturbances

Dentist

Taste is a critical component of oral health

professional to detect, screen and diagnose

that is affected adversely in patients with

diabetes in dental office based on the oral

diabetes. [2l

58

Taste

sensation

abnormalities

may

manifestations.

be

the

first

healthcare

Dentist can give

dietary

could be due to xerostomia or disordered

advice, health education and referral to the

glucose receptors. Hypogeusia or diminished

physician or diabetologist. Dentist, not only
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treat the oral lesions, but also provide
emergency care for conditions like cellulitis

405.

9.

associated with DM. Basic knowledge about
the

disease,

its

general

and

oral

Sitra G etal

Sreebny LM, Yu A, Green A, Valdini A. Xerostomia
in diabetes mellitus. Diabetes care 1992;15:900-904.

10.

Dodds MWJ, Yeh C, Johnson DA. Salivary alterations

manifestations, the treatment options and the

in type 2 (non-insulin-depen-dent) diabetes

health considerations are necessary for the

and hypertension. Community Dent Oral Epidemiol

better management ofDM.

2000;28:373-381.
11.

REFERENCES
1.

mellitus on salivary secre-tion and its composition in

WC, Carol Kunzel. Diabetes and oral disease:

the human. Mol cell Biochem 2004;261:137-142.

implications for health professionals. Ann N Y Acad

2.

12.

Am Dent Assoc 2001;132:1425-1432.

mellitus - A risk factor for periodontal disease. The
13.

related oral diseases. Oral Dis 2004;10:187-200.

UFP/9/1/8342#.
Loe H. Periodontal disease: the sixth complication of

14.

alcoholic and diabetic parotid sialosis. Med oral patol

Kidambi S, Patel SB. Diabetes mellitus: considerations

oral cir bucal 2005;10:309-314.

for dentistry. JADA 2008;139 (suppl 5):8S-18S.

5.

Lamster IB, Lalla E, Borgnakke WS, Taylor GW. The

15.

diabetic autonomic neu-ropathy. J Diabetes

mellitus. The Journal of the American dental

complications 1998;5:35-37.

association 2008;139:9S-24S.
Vernillo AT, The Journal of the American Dental

16.

insulin-dependent diabetic patients and control

Gandara BK, Morton TH. Non-Periodontal oral

subjects. Oral Surg Oral Med Oral Pathol Oral Radial

manifestations of diabetes: A framework for medical

Endodontol 1998;86:69-76.

care providers. Diabetes spectrum 2011; 24(4):199204.
8.

Neville BW, Damm DD, Allen CM, Bouquet JE .
Salivary gland pathology. Oral and maxillofacial
pathology.2nd ed. Philadelphia, Saunders;2002:P .404-

Meurman JH, Collin H, Niskanen L, Toyry J,
Alakuijala P, Keinanen S, Uusitupa M. Saliva in non-

Association 2003;134:24S-33S.

7.

Newrick PG, Bowman C, Green D, O'Brien IA, Porter
SR, Scully C, Corrall RJ. Parotid salivary secretion in

relationship between oral health and diabetes

6.

Carda C, Carranza M, Arriaga A, Diaz A, Peydr6 A,
Gomez de Ferraris ME. Structural differences between

diabetes mellitus. Diabetes care 1993; 16(1):329-334.

4.

Manfredi M, McCullough MJ, Vescovi P, Al-Kaarawi
ZM, Porter SR Update on dia-betes mellitus and

Mar 11]; 9(1). Available from: http://ispub.com/

3.

Lalla RV, D' Ambrosio JA. Dental man-agement
considerations for the patient with diabetes mellitus. J

Chandna S, Bathla M, Madaan V, Kalra S. Diabetes

internet journal of family practice. 2009 [ cited 2014

Mata AD, Marques D, Rocha S, Francisco H, Santos
C, Mesquita MF and Singh J. Effects of diabetes

Albert DA, Ward A, Allweiss P, Graves DT, Knowler

Sci 2012;1255:1-15.

mellitus

17.

Guggenheimer J, Moore PA, Rossie K, Myers D,
Mongelluzzo MB, Block HM, Weyant R, Orchard T:
Insulin-dependent diabetes mellitus and oral soft tissue
pathologies. I. Prevalence and character-istics of non-

Journal of Scientific Dentistry 2014 ; 4(1) :

59

Non Periodontal Oral Manifestations of Diabetes Mellitus
candidal lesions. Oral Surg Oral Med Oral Pathol Oral

18.

associated with antihypertensive and hypoglycemic

Guggenheimer J, Moore PA, Rossie K, et al. Insulin-

drugs. J Drugs Dermatol 2010;9:73-75.
27.

pathologic correlations. In: White lesions. 5th ed.

of Candida and candidal lesions. Oral Surg Oral Med

Elsevier: Saunders; 2008:90-95.
28.

aspects of celiac disease in children with insulin-

Wierusz-Wysocka B, Hedzelek W,

dependent diabetes mellitus. J Pediatr Endocrinol

Szumala-Kakol

stomatitis in type 2 diabetes mellitus. Diabetes Res

epidemiological correlations. Diabetes Care 2004;27

PO, Massucato EM, Orrico SR. Diabetes mellitus and

(3):770-773.
Dikshit RP, Ramdas K, Hashibe M, Thomas G,
Somanathan T, Sankaranarayanan R. Association

Knight L,Fletcher J.Growth of candida albicans in

between diabetes mellitus and premalig-nant oral

saliva: stimulation by glucose associated with

diseases: a cross sectional study in Kerala, India. Int J

antibiotics, corticosteroids and diabetes mellitus. J

Cancer 2006; 118(2):453-457.
31.

Albrecht M, Banoczy J, Dinya E, Tamas G Jr.

Lewis MA,Samarananayake LP,LarneyPJ. Diagnosis

Occurrence of oral leuko-plakia and lichen planus in

and treatment of oral candidosis. J Oral Maxillofac

diabetes mellitus. J Oral Pathol Med 1992;21(8):364-

Surg 1991;19(1):8-14.

366.

Daniluk T,Tokajuk G,Stokowska W,Fiedoruk

32.

Dietrich T, Reichart PA, Scheifele C. Clinical risk

K,Sciepuk M,Zaremba ML.Occurrence rate of oral

factors of oral leuko-plakia in a representative sample

candida albicans in denture wearer.J Oral Pathol Med

of the US population. Oral Oncol 2004;40(2):158-63.
33.

Abiko Y, Selimovic D. The mechanism of protracted

Lundstorm IM.Incidence of diabetes mellitus in

wound healing on oral mucosa in diabetes:

patients with oral lichen planus.Int J Oral Surg 1983;12

Review. Bosn J Basic Med Sci. 2010;10:186-91.
34.

Jones RB, McCallum RM, Kay EJ, Kirkin V,

Romero MA, Seoane J, Varela-Centelles P, Diz-Dios

McDonald P. Oral health and oral health behavior in a

P, Garcia-Pola MJ. Prevalence of diabetes mellitus

population of diabetic outpatient clinic attenders.

amongst oral lichen planus patients: clinical and

Community Dent Oral Epidemiol. 1992;20(4):204-7.

pathological characteris-tics. Med Oral 2002;7:121129.

60

30.

Diabetes Res Clin Pract 2011;92:100-105.

(3):147-52.
25.

Ujpal M, Matos 0, Bibok G, Somogyi A, Szabo G,

de Souza Bastos A, Leite AR, Spin-Neto R, Nassar

1991;20:280-283.
24.

29.

Suba Z. Diabetes and oral tumors in Hungary:

Infect Dis 1971;123:371-377.

23.

Metab 1996;9(suppl 1):101-11.

Clin Pract 2010;90:81-86.

oral mucosa altera-tions: prevalence and risk factors.

22.

Lorini R, Scaramuzza A, Vitali L, et al. Clinical

Dorocka-Bobkowska B, Zozulinska-Ziolkiewicz D,

A, Budtz-Jorgensen E. Candida-associated denture

21.

Regezi JA, Sciubba JJ. Oral pathology clinical

pathologies, II: prevalence and characteristics

Oral Pathol Oral Radiol Endod 2000;89:570--576.

20.

Kaomongkolgit R. Oral lichenoid drug reaction

Radiol Endod 2000;89:563-569.

dependent diabetes mellitus and oral soft tissue

19.

26.

Sitra G etal

Journal of Scientific Dentistry 2014 ; 4(1) :

35.

Falk H, Hugoson A, Thorstensson H. Number of teeth,
prevalence of caries andperiapical lesions in insulin

Sitra G eta[

Non Periodontal Oral Manifestations of Diabetes Mellitus
dependent diabetics. Scand J Dent Res. 1989;97(3):198

36.

38.

of the oral cavity. Oral Surg Oral Med Oral Pathol.

Ship JA. Diabetes and oral health: An overview. JADA

1993;75(4):455-60.
Moore PA, Guggenheimer J,Orchard T. Burning
mouth syndrome and peripheral neuropathy in patients

diabetes mellitus: The dentist perspective. Journal of

with typel diabetes mellitus. J DiabetesComplications.

Postgraduate Medicine 2009;11(1):113-129.

2007;21(6):397- 402.

Awatify. Al-maskari, masoud y. Al-maskari, and

43.

Tuominen JT, hnpivaara 0, Puukka P, Ronnemaa T.

salem al-sudairy. Oral manifestations and

Bone mineral density in patients with 128 type 1 and

complications of diabetes mellitus-a review.Sultan

type 2 diabetes.Diabetes Care 1999;22:1196-1200.
44.

Ay S, Gursoy UK, Erselcan T, Marakoglu I

Huang TT, Tseng FY, Liu TC, Hsu CJ, Chen YS. Deep

Assessment of mandibular bone mineral density in

neck infection in diabetic patients: Comparison of

patients with type 2 diabetes mellitus. Dento maxilla

clinical picture and outcomes with nondiabetic

facial Radiology 2005; 34:327-331.

patients. Otolaryngol Head Neck Surg. 2005;132:943.
40.

42.

Azodo c.c. Current trends in the management of

Qaboos Univ Med J. May 2011; 11(2): 179-186.
39.

Jones AC, Bentsen TY, Freedman PD. Mucormycosis

-206.

2003; 134:4S-l OS.
37.

41.

45.

Lal S, Cheng B, Kaplan S, Softness B, Greenberg E,

Uthkarsh L, Shrinath N. Diabetic challenge in

Goland RS, Lalla E, Lamster IB. Accelerated tooth

maxillofacial infection. Int J Oral Maxillofac

eruption in children with diabetes mellitus. Pediatrics.

Surg. 2007;36:1040.

2008; 121(5):1139-43.

I

Address for correspondence:

Dr. Sitra G
Reader,
Department of Oral Medicine and Radiology ,
Indira Gandhi Institute of Dental Sciences,
Sri Balaji Vidyapeeth University,
Pondicherry.
sitrag@gmail.com

Authors:
1 Reader, 2 •3·Senior lecturer, 4Postgraduate Student,
Department of Oral Medicine and Radiology
Indira Gandhi Institute of Dental Sciences'
Sri Balaji Vidyapeeth University
Puducherry

How to cite this article:
Sitra G, John Baliah, Sivasankari T, Kayalvizhi EB. Non Periodontal Oral Manifestations of Diabetes
Mellitus: An Overview . Journal of Scientific Dentistry 2014;4(1):53-61

Source of Support: Nil, Conflict of Interest: None declared

Journal of Scientific Dentistry 2014 ; 4(1) :

61

