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President’s Message

Dr. Vidyaa Hari Iyer
President
IDA Madras Branch

 It gives me great honor to release the Third e- Midas Journal for 

the year 2015 of the prestigious IDA Madras branch. The Editorial team 

headed by Dr C.K. Dilip Kumar and his associate editors have worked in 

tandem to release a fantabulous journal. More articles have poured in 

from the General Practitioners, Research Academicians and Students 

which shows the growing popularity of our journal. Its a proud 

moment for all the members of our branch as this journal has been 

allotted ISSN number. 

 IDA Madras branch has been a forerunner in setting 

benchmark and rising the  standards in all its activities mainly in the 

eld of academics providing world class Continuing Dental Education 

programs on a monthly basis along with hands-on and workshops in 

all subjects of Dentistry, organizing Conferences of International 

standards such as HANOCON , GDM , FDI series showcasing academic 

excellence by our very own stalwarts and denitely exhibiting 

commitment to academic, research and enhancement of clinical 

acumen by means of publications. I would like to appreciate the CDE 

Committee Dr Priya Prabakar and her team for their contribution 

towards the success of all the events and encourage active 

participation in all our future deliberations. I extend a warm invitation 

to all the students  to participate in large numbers for the MIDAS 

Scientic convention and all forthcoming academic events.

      

 I would like to take this opportunity to  personally thank all the 

contributing authors for their time and efforts. I would like to 

personally congratulate Dr Thamilchelvan and all the EC members for 

their untiring efforts for an action packed year in 2015 working 

towards a common goal and being united as a team.

 I wish the editorial team great success in all their future 

endeavors.

Dr. Vidyaa Hari Iyer
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Secretary’s Message

 Love provided by mother will never change throughout 

her lifetime, In accordance updating our knowledge should 

continue throughout our career.

 IDA Madras takes pride in saying that we constantly 

conduct many education programmes and to reach on your desk 

this e Midas journal fulls thirst of knowledge.

 on behalf of IDA - Madras Branch  let me congratulate the 

enthusiatic editorial team on release of this third issue.

Dr. H. Thamizhchelvan
Hon. Branch Secretary
IDA - Madras Branch

Dr. H. Thamizhchelvan
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Greetings to all, 
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Letter from the Editor

Knowledge is of no value unless you put it into practise !!!

 I am glad to inform that after a period of time our 

association journal has received the e-ISSN (International 

Standard Serial Number) from NISCAR. Our team is working 

towards getting our e-journal indexed by various indexing 

bodies. This time there were plenty of manuscripts submitted 

from students to professors from various colleges in Chennai. I 

sincerely thank all the contributors and also my editorial team for 

their efforts towards the up streaming of our journal. We 

welcome and encourage students and faculty to continue 

writing ethical manuscripts for publication process.

Dr. C.K. Dilip Kumar
Editor-in-Chief
IDA - Madras Branch

Dr. C.K.Dilip Kumar
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Editorial Board 

Dr. C.K. Dilip Kumar
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Electronic Apex Locators - A Guide to the end

The success of an endodontic treatment depends greatly on 

the removal of all pulp tissue, necrotic material and 

microorganisms from the root canal. This can only be 

achieved if the length of the tooth and the root canal is 

determined with accuracy. The glossary of endodontic 

terms denes working length as 'the distance from a 

coronal reference point to the point at which canal 

preparation and obturation should terminate'. The 

cementodentinal junction (CDJ) is the anatomical and 

histological landmark where the periodontal ligament 

begins and the pulp ends. Root canal preparation 

techniques aim to make use of this potential natural barrier 

between the canal contents and apical tissues. It is 

generally accepted that the preparation and obturation of 

the root canal should be at or short of this apical 

constriction. Traditionally, the point of termination for 

endodontic instrumentation and obturation has been 

determined by taking radiographs. However radiographs 

cannot accurately determine the CDJ and arbitrary 

calculations have to be made to determine the root apex by 

also taking into consideration the radiographic errors such 

as foreshortening and elongation.

The development of the electronic apex locator (EAL) has 

helped make the assessment of working length more 

accurate and predictable. The glossary of endodontic terms 

denes an EAL as 'An electronic instrument used to assist 

in determining the root canal working length or 

perforation; operates on the principles of resistance, 

frequency or impedance'.

In the early 1940's Suzuki studied the ow of direct current 

and registered consistent values in electrical resistance 

between an instrument in a root canal and an electrode on 

the oral mucous membrane and speculated that this would 

measure the canal length. Sunada used these principles in 

the construction of a simple device that used direct current 

to measure the canal length. It worked on the principle that 

the electrical resistance of the mucous membrane and the 

periodontium registered 6.0 kΩ in any part of the 

periodontium regardless of the person's age or the shape 

and type of teeth.

The rst generation EAL's used the resistance method and 
alternating current as a 150 Hz sine wave but pain was 
often felt due to high level of currents used. However, these 
devices were unreliable when compared with radiographs, 
with many of the readings being signicantly longer or 
shorter than the accepted working length. Thus the second 
generation EAL's evolved which were of the single 
frequency impedance type which used impedance

measurements instead of resistance to measure location 
within the canal by using different frequencies. The voltage 
gradient method could measure with conductive uids 
present but was limited by the presence, absence and 
location of a constriction and the electrode would not t in 
a narrow canal. To overcome these limitations, the third 
generation EAL's were developed which were similar to 
the second generation except that they use multiple 
frequencies to determine the distance from the end of the 
canal.

Currently the fourth generation EAL's and its successors 
are widely used all over the world in the eld of 
endodontics. These devices have been rened by many 
years of research and development to overcome the 
limitations and drawbacks of its predecessors. These are 
extremely sophisticated yet simple to use devices which 
assure an accuracy rate of over 94% in determining the root 
apex whatever be the clinical scenario (Wet, dry, 
calcications etc). All modern apex locators are designed to 
detect root perforations to clinically acceptable limits and 
are equally able to distinguish both large and small 
perforations. Multiple-function apex locators are 
becoming more common and several have vitality testing 
functions.

Combining EAL's and electric handpieces are also 
becoming common and are able to achieve excellent results 
with the same accuracy as the stand-alone units.

The CDJ is a practical and anatomic termination point for 
the preparation and obturation of the root canal and this 
cannot be determined radiographically. Anatomical 
knowledge of root apex, prudent use of radiographs and 
the correct use of an electronic apex locator will assist 
practitioners to achieve predictable results and good 
endodontic prognosis.

Editorial
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Dr. Aby John
Associate Editor,
e-MIDAS Journal
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Granulomatous Diseases of Orofacial Region – A Review

Review

Granulomatous diseases encompass a large family of disorders, sharing the histological denominator of 
granuloma formation. The granulomatous diseases of the head and neck are very unique entities that can 
mimic or hide malignant tumors and a wide assortment of diseases. They can cause a wide range of signs and 
symptoms in the head and neck region and also throughout the body. It poses a diagnostic dilemma for the 
clinician. The frequency of infectious granulomatous diseases is increasing with the increasing incidence of 
AIDS, multi-drug resistance and with the widespread use of immunosuppressive drugs. It is essential to nd 
the etiology of the disease and to recognize the granulomatous pattern in a biopsy specimen.  Thus, a 
thorough history and a complete physical examination, along with radiological, histological and laboratory 
evaluation may be required for the correct identication of the granulomatous disease for its specic 
treatment. In this review, we have highlighted the features of the various granulomatous diseases of the oro-
facial region that are caused by diverse immunologic, idiopathic, neoplastic, infectious, and fungal processes 
and their diagnostic procedures.

ABSTRACT

Granulomatous diseases include a large family of 
disorders, sharing the histological denominator of 
granuloma formation. 'Granuloma' is dened as a tiny 
circumscribed lesion, that is about 1 mm in diameter, and is 
predominantly composed of collection of modied 
macrophages called epithelioid cells, and are rimmed at 
the periphery by lymphoid cells. It is an attempt to wall off 
substances, the body perceives as foreign but is unable to 

1eliminate.  The granulomatous diseases of the head and 
neck are very unique entities that can mimic or hide 
malignant tumors and a wide assortment of diseases. The 
frequency of infectious granulomatous diseases is 
increasing with the increasing incidence of AIDS, multi-
drug resistance and with the widespread use of 
immunosuppressive drugs. Their diagnosis is usually 
simple, and does not require complicated diagnostic 
procedures, but a high degree of suspicion is essential. The 
microbiological and histopathological analyses are the 
most specic studies that aid in the diagnosis of 
granulomatous diseases, but other diagnostic procedures 
and studies, are helpful to suggest the diagnosis or to 

1, 2dene the extent of the disease.

1) Infection
a. Bacterial: Tuberculosis, Leprosy, Non-tuberculous 
mycobacterial infections, Actinomycosis, Klebsialla 
rhinoscleromatis, Anthrax, Brucellosis, Cat scratch disease
b. Fungal: Histoplasmosis, Blastomycosis, Mucormycosis, 
Candidiasis, Cryptococosis, Rhinosporidiosis
c. Spirochetal : Syphilis
d. Parasitic : Leishmaniasis, Myiasis, Toxoplasmosis
2) Traumatic Etiology
i) Pyogenic granuloma
ii) Reparative granuloma
3) Foreign Body Etiology
i) Oral foreign body reactions (Suture, hair, amalgam, 
endodontic sealer, hyaluronic acid etc.)
ii) Cholesterol granuloma
iii) Cocaine induced midline granuloma

iv) Gout

4) Neoplastic

I) Histocytosis X

a) Eosinophilic granuloma

b) Hand schuller Christian Disease.

c) LettererSiwe disease.

ii) Benign Fibrous histiocytoma

iii) Neorotizing sialometaplasia.

iv) Polymorphic recticulosis (lethal midline granuloma)

5) Unknown Etiology

i) Sarcoidosis,

ii) Crohn's disease

6) Autoimmune & Vascular disease

i) Wegener's Granulomatosis

ii) Systemic Lupus erythematoses

iii) Sjogren's syndrome

7) Developmental

i) Melkerson Rosenthal syndrome

8) Congenital chronic Granulomatous disease of 
Childhood

Tuberculosis is a chronic granulomatous disease caused by 
Mycobacterium Tuberculosis. It is classied as – 
Pulmonary and Extra pulmonary (Lymph nodes, pleura, 
bones, joints, meninges, genitourinary tract, skin and 
peritoneum). The Head and neck TB involves larynx, 
middle ear nasal cavity, nasopharynx, oral cavity, parotid 
gland, oesophagus and spine.

Oral manifestations of TB is rare (0.1 -5 % of all TB 
infections) but the incidence is increasing due to the 
outbreak and emergence of multi drug-resistant TB and 
emergence of AIDS. Relative resistance of oral cavity to 
tuberculosis is due to presence of saliva, presence of 
saprophytes, and resistance of striated muscles to bacterial 
invasion and thickness of protective epithelial covering. 
Factors that facilitate invasion include small breaches in the 
surface epithelium (poor oral hygiene/irritation /local
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t rauma,  se l f  inocula t ion  by  in fec ted  sputum, 
Hematogenous /lymphatic dissemination and cases of 

6,7immunosupression like AIDS.  The oral manifestations of 
tuberculosis are highlighted in Figure 1. Tuberculosis of 
the oral cavity mimics cancerous lesions and others like 
traumatic ulcers, aphthous ulcers, actinomycosis, 
syphilitic ulcer, or Wegener's granuloma.  Thus, the 
chronic indurated ulcer has to be carefully distinguished 
from a carcinoma.

Histopathologically, tuberculous granulomas are 
composed of epitheloid cells surrounded by a zone of 
broblasts & lymphocyte that usually contains langhans 
giant cells some necrosis (caseation) is usually present in 

8,9the center of the tubercles.  The investigations for 
tuberculosis include biopsy, special microbial stains, 
radiological examination of chest, Mantoux skin test, ne-
needle aspiration cytology for identifying TB in major 
salivary gland. Denitive diagnosis requires isolation and 
identication of Mycobacterium tuberculosis in the 
Sputum. The rst line Drugs most commonly used are 
Rifampicin, Isoniazid, Ethambuto, Pyrazinamide and 

10Streptomycin.

Leprosy is caused by Mycobacterium leprae. It is a slowly 
progressive infectious disease that affects skin & 
peripheral nerves, resulting in disabling deformities. Cell-
mediated immunity plays an important part in the 
pathogenesis of the disease. Mode of Transmission 
includes direct contact, materno-foetal transmission and 
through breast milk. Types of Leprosy are Indeterminate, 
Tuberculoid, Borderline and Lepromatous leprosy. Oral 
Manifestations of leprosy include ulcers, perforations and 
scars, papules, nodules (lepromas) and supercial erosions 
in palate, tongue, uvula, lips and gums. Gingival 
hyperplasia with loosening of teeth and Paralysis of facial 
and maxillary division of trigeminal nerve may be seen. 
Dental manifestations are called Odontodysplasia leprosa. 
Long standing lepromatous lesions may cause 
granulomatous invasion of the pulp and pinkish 
discoloration of crowns. Oral mucosal lesions are sources 

11of infection in lepromatous patients.

Histopathologically, the typical Granulomatous nodule 
consists of epitheloid cells & lymphocytes in a brous 
stroma. Langhans type giant cells and lepra cells are 
present, that contain the bacilli. The type of inammatory

reaction depends on the state of the patient's immune 
system. Lepromatous reaction occurs if an adequate T-
lymphocyte response is lacking and Tuberculoid reaction is 
seen when the T-cell immunity remains intact, but is 

9functionally unable to fully eliminate the bacteria.  
Investigations for leprosy include Acid-fast (Ziehl-
Neelsen) staining, Fite-Faraco staining procedure, Gomori 
methenamine silver (GMS) staining PCR, ELISA and IgM 
antibodies to PGL-1 antigen.  Treatment includes Multi 

1drug therapy – Rifampicin, Dapsone, clofazimine.

Actinomycosis is a chronic suppurative disease that is 
caused by Actinomycetes israelii – an anaerobic bacterium. 
There are 4 types depending upon the anatomic location of 
lesions: cervicofacial, thoracic, abdominal, and pelvic 
actinomycosis. Cervicofacial actinomycosis is the 
commonest form (60%) and it is known to have the best 
prognosis. The tonsils, carious teeth, periodontal disease or 
trauma following tooth extraction facilitate entry of 
infection. A rm swelling develops in the lower jaw 
('lumpy jaw') initially. As time passes, the mass breaks 
down leading to formation of abscesses and sinuses.  The 
pus discharge contains typical tiny yellow sulphur 
granules. The actinomycotic infection may extend into 

12adjoining soft tissues and can also destroy bone.

Histopathologically, the actinomycotic granuloma 
appears as an isolated mass of Granulomatous 
inammatory response or multiple suppurative elds with 
a central area of suppurative necrosis. Masses of laments 
(sulphur granules) extend in a radiating fashion giving it a 
“sunburst radiation” or ery appearance. The central core 
stains basophilic & the peripheral clubs stains eosinophilic 
with H & E stain. The colonies are surrounded by 
polymorphonuclear inltration. Surrounding these 
inammatory focus there are plasma cells, lymphocytes, 
multinucleated giant cells, macrophages and a brous 
capsule are usually seen. The organisms are gram-positive 
laments, non acid-fast, and stain positively with Gomori's 

5, 9methenamine silver (GMS) staining.

The Causative organism is Bartonella hensalae, a gram 
negative bacillus (demonstrated by silver stain). It is most 
common in children and young adults. It is caused by 
traumatic break in skin due to scratch or bite of house hold 
cat. The primary lesion could be a papule, pustule or 
vesicle at site of injury. In about 1-3 weeks, painful regional 
lymphadenitis occurs, that may persist for 1-6 months. 
Other signs and symptoms include fever, headache, chills, 
parotid swellings, conjunctivitis, localised granuloma of 
eye and preauricular lymphadenopathy. Atypical 
manifestations of the disease lack the characteristic 
supercial lymphadenopathy and inoculation site papule 
and may be misdiagnosed initially as other infectious 
processes or neoplasms. Histopathologically, in early 
stage, reticuloendothelial hyperplasia are seen in lymph 
nodes. Later, destruction of lymph node architecture with 
focal granulomas, suppuration, necrosis with capsular 
thickening are seen. Epitheloid cells and multinucleated

e-MIDASGranulomatous Diseases of Orofacial Region – A Review
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giant cells are seen at times. Warthin Starry Silver staining 
and Brown Hopps Gram staining can be used to 
demonstrate the bacillus. It is a self limiting disease that 

13regresses within a period of weeks and months.

Syphilis is a venereal (sexually-transmitted) disease caused 
by spirochaetes, Treponema pallidum. The modes of 
transmission include sexual intercourse, intimate person-
to-person contact, transfusion of infected blood and 
materno-foetal transmission. There are two types of 
Syphilis - Acquired Syphilis and Congenital syphilis. 
Primary syphilis present as solitary ulcers with indurated 
margins on lip, tongue and palate. The ulcers may be deep 
and are accompanied by cervical lymphadenopathy. The 
Chancre heals within 7 days to 2 months. Microscopically, 
it appears as a supercial ulcer with intense inammatory 
cell inltrate and numerous plasma cells. Mucous patches 
form the characteristic feature of secondary syphilis. These 
are painless, oval to cresentric erosions surrounded by red 
periphery. The maculopapular rashes and nodular 
mucosal lesions can be seen on lips, oral mucosa, tongue, 
palate and pharynx. The tertiary syphilis is characterised 
by Gumma formation. Swellings/nodular masses can be 
seen that may ulcerate resulting in bone destruction, 
palatal perforation and oro nasal stula. Atrophic glossitis 
is  a lso commonly seen.  Microscopical ly ,  focal 
granulomatous inammation with central necrosis can be 
seen. Congenital syphilis, is characterised by Hutchinson 
teeth, Mulberry molars, Frontal bossing, saddle nose, and 
poorly developed maxilla. The Hutchinson's triad includes 
hypoplasia of the incisor and molar teeth, eigth nerve 

14deafness and interstitial keratitis.  Investigations for 
syphilis include dark ground illumination, uorescent 
antibody technique, silver impregnation techniques, PCR 
and serological tests for syphilis. Penicillin is the drug of 
choice for syphilis. Other drugs include doxycycline, 

10, 14erythromycin strearate and Ceftriaxone.

Blastomycosis is caused by Blastomyces dermatidis, a 
dimorphic fungus that grows in soil and decaying wood. 
Three clinical forms are present Pulmonary, Disseminated 
blastomycosis and Cutaneous blastomycosis. Pulmonary 
b latomycosis  can be  Acute  or  Chronic .  Acute 
blastomycosis presents with productive cough, chest pain, 
dyspnoea, fever, night sweats. Chronic type may be 
mistaken for TB at times. A pyogranulomatous response is 
seen at the initial site of pulmonary infection and at any 

15sites of distant spread.  Oral involvement can be present as 
ulcers or exophytic mucosal lesions but is very rare.  
Micoscopically, a mixed inammatory reaction is seen with 
clusters  of  polymorphonuclear leukocytes and 
noncaseating granulomas with epitheloid histiocytes and 

15foreign body type giant cells.  The Diagnosis is usually 
made on identication of the fungus in a tissue biopsy or 
cytological smear of infected body uid. The organism 
appears as round yeast cell which divides by broad based 
budding. The conrmation of diagnosis is through culture 
of the fungus. Treatment is based on the severity of disease. 
Itraconazole is used for mild to moderate cases. 

Amphotericin B is used for severe meningeal lesions and 
16immunocompromised patients.

Histoplasmosis is caused by Histoplasma capsulatum, a 
dimorphic fungus found in soil. The disease spreads 
through inhaled spores. Disseminated histoplasmosis can 
be seen in immunocompromised conditions. Fever, 
dyspnoea, productive cough and anterior chest discomfort 
is seen in case of acute pulmonary infection. Granuloma 
formation and coagulative necrosis may result in 
cavitation of lung tissues. Fibrosis occurs due to healing of 
the granulomatous lesions. Oral involvement is usually 
secondary to pulmonary involvement. Oral lesions appear 
as papule, nodule, vegetation or an ulcer. Cervical lymph 
nodes are enlarged and rm. In HIV cases, ulcers with 
indurated border can be seen on the gingiva, palate or 
tongue. Investigations include culture of infective tissue on 
dextrose agar and biopsy. Microscopically small, oval 
yeasts with macrophages and reticulo-endothelial cells can 
be seen along with chronic granulomas with epitheloid 
cells, giant cells and caseous necrosis. Ketoconazole, 
Itraconazole and Amphotericin B are used for treatment of 

17,18 the infection.

Mucormycosis is also known as Phycomycosis or 
Zygomycosis. It generally occurs in individuals with 
decreased host response. The fungus invades arteries and 
causes damage secondary to thrombosis and ischaemia. 
The symptoms include ptosis, fever, swelling of cheek, and 
paresthesia. Oral manifestations include ulceration of 
palate that may be large and deep causing denudation of 
underlying bone. Ulcers can also occur in the lips, gingiva 
and alveolar ridge. This is a chronic granulomatous 
infection that shows multiple granulomatous areas having 

19lymphocytes, giant cells and epitheloid cells.  Broad thin 
walled non-septate fungal hyphae with branching at right 
angles are seen in the connective tissue and conrmed by 
by Periodic acid Schiff stain. Treatment options include a 
combination of surgical debridement and systemic 
administration of Amphotericin B.20

Rhinosporidiosis, is a chronic granulomatous disease that 
usually presents as a polypoidal mass in the nasal cavity 

21and nasopharynx. It is caused by Rhinosporidium seeberi.  It 
predominantly affects the mucus membranes of nose and 
nasopharynx. It also involves lips, palate, uvula, maxillary 
antrum, conjunctiva, lacrimal sac, epiglottis, larynx, 
trachea, bronchus, ear, scalp, skin, penis, vulva, and 
vagina. Rhinosporidiosis of the parotid duct manifests 
itself as a facial swelling. Microscopically, the organisms 
appear as sporangia containing large numbers of round or 
ovoid endospores. The connective tissue surrounding it 
shows granulation tissue and mixed inammatory cells 
including lymphocytes, plasma cells, focal collection of 
histiocytes, and also neutrophils. Pseudocystic abscess 
formation, granulomatous reaction and brosis may also 

22  be seen. Treatment options include complete excision 
with wide surgical margins, antifungal agents such as

e-MIDAS
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griseofulvin and amphotericin B and treatment with 
23dapsone.

Oral myiasis is caused by infestation of tissue by larvae of 
houseies and it is rare as the oral cavity does not provide 
the necessary habitat conducive for a larval lifecycle. 
Maggot infestations can occur in humans in two ways - by 
direct inoculation in to wounds or by ingestion of infected 
materials like meat. Conditions leading to persistent mouth 
opening, accompanied with poor hygiene, suppurative 
lesions, severe halitosis, and facial trauma predispose the 
patient to oral myiasis. The growth of the larvae causes 
progressive destruction and cavitation. Finally a brous 
capsule is formed to which the larve rmly adheres, 

24, 25causing difculty in dissection during surgery.  The dead 
larva may elicit an inammatory response, with the 
formation of a foreign-body granuloma and, eventually, 

27progression to calcication.  Diagnosis is generally made 
by the presence of larvae. The management of oral myaisis 
includes mechanical removal of the larvae, multivitamin 

26tablets and antibiotics for secondary bacterial infections.

Toxoplasmosis is caused by Toxoplasma gondii. The 
disease is devastating for developing fetus (Congenital 
toxoplasmosis) or immunocompromised patient (AIDS, 
Transplant, cancer patients). It spreads from cat feces. 
Patients are usually asymptomatic. Low grade fever, 
cervical lymphadenopathy, fatigue, muscle or joint pain 
(few weeks to few months), necrotising encephalitis, 
p n e u m o n i a ,  m y o s i t i s  c a n  a l s o  b e  p r e s e n t . 
Lymphadenopathy, involves one or more of lymph nodes 
in the para-oral region, such as buccal lymph node. The 
Histopathology shows characteristic reactive germinal 
centers and accumulation of eosinophilic macrophages. 
The diagnosis is through the serum antibody titres of 
T.gondii and biopsy of involved node. The treatment 
options for Immunocompromised patients include 

29Sulfadiazine, clindamycin and pyrimethamine.

Foreign body granulomas are caused by Exogenous 
materials like silica, beryllium, glass, talc, or endogenous 
agents like hair, keratin, amyloid. In oral cavity gingiva is 
the most common site. Localised or diffuse erythema or 
ulcerations are seen. The condition does not resolve with 
improvement of oral hygiene. The biopsy generally shows 
granulomas and foreign body giant cells in absence of 
microorganisms. The management involves excision of the 

30offending agent and involved tissue.  The term pulse 
granuloma (PG) has been applied to the foreign body 
reaction to vegetable material (leguminous crops, such as 
peas, beans, and lentils). It is a granulomatous response. It 
can occur either centrally or peripherally in the oral cavity. 
It is usually seen in the periapical or the sulcus area. 
Occasionally, the lesions may occur in the wall of the 

31inammatory odontogenic cysts.

Sarcoidosis is a multisystem granulomatous disease 
disease of unknown etiology. It is characterized by the 
formation of uniform discrete, non caseating epitheloid 
granulomas. Two clinical syndromes - Lofgren Syndrome 
and Heerfordt Syndrome are associated with it. The 
possible etiologies include Infective and non-infective 
agents, Mycobacterium, propionibacterium and HHV-8. It 
is most commonly seen in young adults or in the middle 
aged. The Lungs (Hilar lymphadenopathy, Pulmonary 
inltration), skin, lymph nodes, salivary glands, liver, 
spleen and bones are involved. Clinical features include 
malaise, cough, cutaneous lesions like multiple, raised red 
patches. Oral manifestations include small papules, 
nodules, plaques or submucosal masses, with bleb-like 
appearance containing clear yellowish uid. The common 
sites in the oral cavity include buccal mucosa, gingiva, lips, 
oor of the mouth, tongue and palate. Bilateral 
involvement of the major salivary glands is seen. The 
diagnosis is based on the clinical, radiographic, 
histopathological, and non caseating epitheloid 
granulomas. Chest radiographs show bilateral hilar 
lymphadenopathy and diffuse parenchymal inlterates. 
Increased serum ACE level is present. Kveim test and 

10, 29biopsy aid in conrmative diagnosis.

Crohn's disease is a chronic Granulomatous disorder 
involving any portion of the GIT including the oral cavity. 
The oral lesions have predilection for the labial and buccal 
mucosa, and the mucobuccal folds. They are generally 
multifocal, linear, nodular, polypoid or diffuse mucosal 
thickenings. The ulcers are typically persistent, linear and 
deep and may cause pain. Subepithelial, noncaseating 
granulomatous inammation characterized by epithelioid 
histiocytes, giant cells and lymphocytes can be seen 
microscopically. Topical corticosteroid therapy or 
intralesional corticosteroid injections may relieve the oral 

32lesions.

Necrotizing sialometaplasia is a self-limited, benign lesion 
of both major and minor salivary glands. It is most 
commonly seen in the hard palate. The underlying 
pathophysiology includes ischemia and infarct of mucosal 
salivary gland tissue that results in a self-healing 
inammatory process. The predisposing factors include 
traumatic injuries, such as dental injection, blunt force 
trauma, denture wear etc. The histologic stages in the 
development and evolution of necrotizing sialometaplasia 
are - infarction, sequestration, ulceration, repair, and 
healing. Crateriform ulcers can be seen in the palate that 
can cause erosion of the palatal bone. It may be mistaken 
for malignancies, such as mucoepidermoid carcinoma, and 
invasive squamous cell carcinoma. Histopathological 
features include pseudoepitheliomatous hyperplasia, 
squamous metaplasia of the ducts and acini, preservation 
of the lobular architecture, lobular infarction with or 
without mucin spillage and inammation secondary to the 
extravasation of mucin. Necrotising metaplasias resolve 

33, 34spontaneously within weeks.
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Histiocytosis X is also known as Langerhans cell 
histiocytosis. It is classied into two variations: localized or 
disseminated. Its types include Eosinophilic Granuloma, 
Hand-Schuller-Christian Disease, Letterer-Siwe Disease. It 
usually occurs in children under 15 years of age. The 
common signs include lymphadenopathy, fever, 
irritability, anorexia, pallor, middle ear otitis and anemia. 
When the jaws are affected, radiographs show well 
circumscribed, osteolytic lesions with the pathognomomic 
–oating teeth. Oral ulcerations, swellings, gingival 
inammation, tooth mobility and loss are common. It can 
reso lve  spontaneous ly  or  i t  can  d i sseminate , 

35compromising visceral organs, with a fatal outcome.  
Microscopically, it consists of sheets of polygonal 
histiocytes (Langerhans' cells) with some eosinophil, 
plasma cells, and lymphocytes. Histiocytes contain 
cytoplasmic inclusions known as X bodies. Electron 
microscopy reveals the characteristic Birbeck granules in 
the lesional cells. The disease is managed by surgical 

36intervention, radiotherapy and chemotherapy.

"Lethal midline granuloma syndrome" has been divided 
into the following clinical entities: Idiopathic midline 
destructive disease,  Wegener's granulomatosis, 

37polymorphic reticulosis and Non-Hodgkins lymphoma.  
The idiopathic midline destructive disease is an unusual 
condit ion that  resembles  necrot ic  granulomas 
macroscopically and causes idiopathic progressive 
destruction of the nose, paranasal sinuses, palate, face and 
pharynx. The person affected typically appears to exhibit 
lack of resistance to insidious progress of the disease. Nasal 
stufness with or without nasal discharge is the major 
symptom. It begins as an oral or nasal ulcer and the 
ulceration eventually spreads. Perforation of the palate and 
nasal septum with mutilation of the surrounding tissues 
eventually occurs. Microscopically, extensive necrosis with 
inammatory cell inltration and new capillary formation 
can be seen. The disease is generally fatal. Chemotherapy 

38with involved eld external radiation is benecial.

Wegener's granuomatosis is a systemic autoimmune 
granulomatous disease. Pathogenesis includes abnormal 
immune reaction, secondary to a non-specic infection, 
hypersensitivity reaction to unknown antigen and possible 
hereditary predisposition It consists of necrotizing 
granulomatous inammation involving upper respiratory 
tract, Necrotizing glomerulonephritis and Systemic 

28vasculitis involving small to medium sized vessels.  
Malaise, fever, night sweats, oral ulcerations are common 
symptoms. Strawberry gingivitis, Gingival ulcerations, 
enlargements, bone loss, tooth mobility, palatal 
ulcerations, spontaneous exfoliation of teeth and failure of 
tooth socket to heal are the oral manifestations. 
Histopathologically, pseudo epithelial hyperplasia, 
subepithelial abscess and non-specic granulomatous 
lesion with scattered giant cells are seen. Clinical, 
laboratory and radiographic investigations must be done 
to rule out any underlying local or systemic disease.

Oral foci of infection should be identied and treated. 
Intralesional corticosteroids or systemic corticosteroids are 

39used for treatment.

Orofacial granulomatosis is an entity that describes oral 
lesions with noncaseating granulomas. The Melkersson-
Rosenthal syndrome has the elements of orofacial 
granulomatosis. It is a rare disorder and has an unknown 
etiology. It is characterized by a triad of orofacial swelling 
(recurrent), facial paralysis (relapsing), and ssured 
tongue. 'Meischer chelitis' is the term used when 
granulomatous changes are conned to the lips 
(monosymptomatic form of Melkerson Rosenthal 
Syndrome). Episodic with swelling and enlargement of 
one or both lips is seen. Firm edema of the face may be 
present. Soft, rm or nodular lesion or ssured, reddish-

40brown, swollen, nonpruritic lips may be present.  Facial 
Palsy is intermittent at rst, but later becomes permanent. 
It can be Unilateral or bilateral, partial or complete. 
Microscopically, epithelioid non-caseous granulomas, 

41edema and perivascular lymphocytic inltrates are seen.  
Treatment options include intralesional corticosteroids, 
nonsteroidal anti-inammatory agents, mast cell 
stabilizers, clofazimine, tetracycline, surgery and 
radiation. 

Granulomatous diseases of the oro-facial region can be 
caused by diverse immunologic, idiopathic, neoplastic, 
infectious, and fungal processes. They can cause a wide 
range of signs and symptoms in the head and neck region 
and also throughout the body. It poses a diagnostic 
dilemma for the clinician. It is therefore, essential to nd 
the etiology and to recognize the granulomatous pattern in 
a biopsy specimen. Special stains like Ziehl-Neelsen stain, 
Gomori's Methenamine silver, PAS, Fite Faraco should be 
d o n e  w h e n e v e r  r e q u i r e d .  T h e  c o r r e l a t i o n  o f 
histopathology with polymerase chain reaction (PCR) 
serological tests and culture, would further aid in 
recognizing the specic etiology. Thus, a thorough history 
and a complete physical examination, along with 
radiological, histological and laboratory evaluation may be 
required for the correct identication of the granulomatous 
disease for its specic treatment.
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Myobroblasts in Oral Health and Disease

Review

Myobroblasts (MFs) are the cells that are not only essential for the integrity of the human body by virtue of its role in physiological 
tissue repair (wound-healing), but can also threaten it by its ability to promote tumour development. Under physiological 
conditions, after wound healing, MFs disappear by apoptosis, but when there is continued insult, these myobroblasts persist in 
the tissue and result in dysfunctional repair mechanisms causing excessive secretion of extracellular matrix with resultant brosis 
and scarring. Myobroblasts are phenotypically altered broblasts and are a unique group of smooth-muscle like broblasts that 
have a similar appearance and function regardless of their tissue of residence. Myobroblasts originate from different precursor 
cells, the major contribution being from local recruitment of connective tissue broblasts. However, local mesenchymal stem cells, 
bone marrow-derived mesenchymal stem cells and cells derived from an epithelial-mesenchymal transition process, may 
represent alternative sources of myobroblasts when local broblasts are not able to satisfy the requirement for these cells during 
repair.
Apart from pathological remodelling of tissues, they play an important role in organogenesis and oncogenesis, inammation, 
repair, and brosis. Because of their ubiquitous presence in all tissues, MFs play important roles in various organ diseases and 
perhaps in multisystem diseases as well. In the light of such severe consequences of MF appearance and dysfunction, the necessity 
of more profoundly understanding the molecular mechanisms of MF formation and function is essential. This paper highlights the 
overview of myobroblasts, and their role in health and disease particularly in relation to diseases of oral cavity.

ABSTRACT

Myobroblasts, by simple denition, are specialised 
broblasts, with smooth like features characterised by 

1presence of contractile apparatus.  They are unique cells 
and are essential for the integrity of the mammalian body 
by virtue of its role in wound healing, but it can also 
threaten it by its ability to promote tumor development.  
Through the secretion of inammatory and anti 
inammatory cytokines, chemokines, growth factors, as 
well as extra cellular matrix proteins and proteases, they 
play an important role in organogenesis and oncogenesis, 
inammation, repair and brosis in most organs and 
tissues. It is an almost universal cellular component in 
mammalian lesions, but not a typical component of normal 
untraumatised tissues.

The concept of Collagen, being the main element 
responsible for contraction of wound, changed in 1950. It 
was discovered that specialised broblasts were present in 
the granulation tissues. Microscopic studies revealed that 
these specialised cells are similar to that of smooth muscle 
cells which are capable of contraction. Later these smooth 
muscle like cells are termed as Myobroblasts, by Gabbiani 

2in 1971.

Partly because of its absence in normal tissues, it has not 
been a part of conventional histologic teaching and has 
contributed difculties in explaining the nature of these 
ubiquitous cells and in dening it. This article reviews on 
some important hallmarks related to its structure, 
immunophenotypes, origin and fate, its role in normal and 
in pathologic situations.

Myobroblasts have several unique morphological 
characteristics, few of which are present in broblast as 
well as smooth muscle cells. They are spindle shaped cells 
(Fig 1) with numerous cytoplasmic extensions containing 
actin microlaments called as stress bres and they are 
connected to each other by adherens and gap junctions and 
are connected to extracellular matrix by a transmembrane 

3complex known as bronexus.

Fig 1: Myobroblasts in stromal cells (Courtesy: Yuhiko Fuyuhiro, Masakazu 
Yashiro, Satoru Noda, Shinichiro Kashiwagi, Junko Matsuoka, Yosuke Doi, 

Yukihiro Kato, Kazuya Muguruma, Tetsuji Sawada, Kosei Hirakawa. 
Myobroblasts are associated with the progression of scirrhous gastric 

carcinoma. Journal of Experimental and Therapeutic Medicine; July 2010, 547-
551)

Transmission electron microscopy shows, the cell 
membranes displays numerous invaginations. The 
cytoplasm is rich in well developed RER, Golgi apparatus, 
mitochondria and intended nucleus. (Fig 2)

Fig 2: Transmission electron microscopy showing tubular epithelial-
myobroblast transdifferentiation (TEMT) (i) A cell in the eary stage of 

transformation shows hypertrophy, an elongated morphology and a loss of 
apical polarity, micrvilli and tight junctions.
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There are prominent bundles of actin microlament lying peripheral to the 
cytoplasm (arrow head) (ii) A cell at the alte stage of transformation showing 

characteristic actin microlaments bundles (arrows) throughout the cytoplasm. 
Magnication (i) x4200 (ii) 18,300

(Courtesy: Jun-Ming Fan, Yee-Yung Ng, Prudence A Hill, David J Nikolic-
Paterson, Wei Mu, Robert C Atkins and Hui Y Lan. Transforming growth 

factor- β regulates tubular epithelial-myobroblast transdifferentiation in vitro. 
Journal of international society of Nephrology (1996) 56, 1455 – 1467)

Since, Myobroblasts share features with broblasts (RER 
and Golgi apparatus) and with smooth muscle cells 
(myolaments), it is seen that MF's are devoid of lamina – a 
structure seen in smooth muscle cells.

Further, α-smooth muscle actin (α-SMA) is present in 
others cells other than myobroblasts like pericytes, 
endothelial cells, myoepithelium and pathological 
epithelia and one should not rely only on expression of α-
SMA alone in identication or in distinguishing 
myobroblasts. So, electron microscopy plays an 
important role in distinguishing myobroblasts from other 
cells.

Almost all myobroblasts express α-SMA, an actin isoform 
present in most of the types of smooth muscle cells. It is 
considered to be the main IHC marker in identifying 

4myobroblasts.

Apart from α-SMA, they also express desmin, myosin and 
v iment in . (F ig  3 )  Based  on  these  express ions , 
myobroblasts disclose ve immunophenotypes:                             
a) phenotype V, cells expressing vimentin alone; b) 
phenotype VA, those expressing vimentin and α-SMA;  c) 
phenotype VD, those expressing vimentin and desmin; d) 
phenotype VAD, those expressing vimentin, α-SMA and 
desmin and e) phenotype VAM, those cells expressing 
vimentin, α-SMA and myosin.

Fig 3: Myobroblasts expression in stromal cells (Courtesy: Yuhiko Fuyuhiro, 
Masakazu Yashiro, Satoru Noda, Shinichiro Kashiwagi, Junko Matsuoka, 
Yosuke Doi, Yukihiro Kato, Kazuya Muguruma, Tetsuji Sawada, Kosei 

Hirakawa. Myobroblasts are associated with the progression of scirrhous 
gastric carcinoma. Journal of Experimental and Therapeutic Medicine; July 

2010, 547-551)

Their occurrence in various physiological and pathological 
situations, makes it difcult to think about its exact source 
of origin. It is uncertain that the origin of myobroblast is 
from the progenitor stem cells (possibly neuroepithelial 
stem cells), from the neural crest or simply trans-
differentiate from the resident tissue broblasts or from 

5tissue smooth muscle cells.

In normal conditions, broblastic cells exhibit few or no 
actin associated cell to cell and cell to matrix contacts and 

6little ECM production.

After tissue injury, they become activated to migrate into 
7the damaged tissue and to synthesize ECM components  

by cytokines locally released from the inammatory and 
8resident cells . Another important stimulus for this 

t r a n s i t i o n  i s  t h e  c h a n g e  o f  t h e  m e c h a n i c a l 
microenvironment. In response to these mechanical 
challenge, broblasts gain contractile stress bers that are 

6composed of cytoplasmic actins,  hallmarking them as 
“Protomybroblats”.

The term protomyobroblast are termed for those 
broblasts with stress bers that do not express α-SMA. 
For the transformation of protomyobroblasts into mature 
myobroblasts, mechanical stresses along with certain 
cytokines are necessary. 

Various cytokines and growth factors have a roles in 
8.myobroblast differentiation  Among these, especially, 

the transforming growth factor (TGF) –β1, (Fig 4) is the 
major  growth  fac tor  and a  potent  inducer  o f 

9myobroblastic differentiation . 

Platelet derived growth factors (PDGF) plays an important 
ro le  in  the  d i f fe rent ia t ion  o f  broblas t s  in to 

10protomyobroblasts . TGF –β1 and ED – A FN (a variant of 
bronectin) are key players in differentiation of 
protomybroblasts into mature myobroblasts. Other 
factors like Granulocyte-macrophage colony stimulating 

10factor (GM-CSF) and integrins also play a role.

Fig 4: Differentiation of broblast into Myobroblast. (Courtesy: Hinz Boris. 
Formation and Function of the Myobroblast during Tissue Repair. J Invest 

Derm. 2007;127:526–537)
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Through epi thel ia l -mesenchymal  interact ions , 
m y o  b r o b l a s t s  a r e  t h e  m a i n  c o m p o n e n t s  o f 

5morphogenesis and organogenesis.  They do so by the 
discharge of soluble mediators of inammation and 
growth factors and expression of their receptors and by the 
production of interstitial matrix and molecules of basement 

5membrane.

Immediately after injury, the healing process allowing to 
restoration of the injured tissue occurs. According to the 
morphological changes in the course of the healing process, 
there occurs three phases of events described as a) 
Inammatory phase, b) proliferative phase, for the 
development of granulation tissue and c) regenerative 
p h a s e  f o r  m a t u r a t i o n ,  s c a r  f o r m a t i o n  a n d 

11reepithelialisation .

Myobroblasts appear to be key cells in the process of 
wound healing and are found more numerous in the 
exudates layer of granulation tissue. Prostaglandins 
synthesized by these cells promote healing by restoration 
of the epithelium. Contraction of wound is because of the 
presence of α-SMA laments in the cytoplasm of these 

12cells.

The ECM, which is a mixture of collagen and ground 
substances and enzymes like matrix metalloproteinases 
(MMP's), required for tissue remodelling are also secreted 
by these cells.

So, they play a key role in the wound healing, seemingly as 
an addition to their function in normal growth and 

5differentiation.

Myobroblasts have an important position in the 
5inammatory response.  They produce both cytokines and 

chemokines and are capable of augmenting or down 
regulating the inammatory response by the secretion of 
soluble mediators of inammation. They also synthesise 
prostaglandins, expressing both COX-1 and the inducible 
COX-2 protein. On activation, myobroblasts also express 
molecules for adhesion like intracellular adhesion 
molecule-1, vascular adhesion molecule and neural cell 
adhesion molecule. Thus lymphocytes, mast cells and 
neutrophils may dock on the myobroblasts and 
participate in organised immunological and inammatory 
reactions.

Ultrastructural study of various lesions of the oral cavity 
13like giant cell broma  and Phenytoin induced gingival 

1 4h y p e r p l a s i a  r e v e a l e d  c e l l s  w i t h  n u m e r o u s 
intracytoplasmic myolaments with electron dense bodies 
similar to smooth muscle cells and broblasts and these 
cells are referred to as myobfbroblasts.

Presence of myobroblasts has been reported in the stroma 
of odontogenic cysts and tumors. Electron microscopic 
studies have demonstrated the presence of myobroblasts 
in the stromal component of ameloblastoma (Fig 5e and f 
and has been proposed that the presence of these cells 

15could contribute to its aggressive behaviour .

Various studies have been conducted on odontogenic cysts 
and tumors and has revealed that myobroblasts were 
particularly more in lesions with locally aggressive 
behaviour like odontogenic keratocyst and solid variant of 

16ameloblastoma.

Studies conducted using IHC to demonstrate α-SMA in 
odontogenic cysts reported that a variable proportion of 
the cyst wall broblasts showed expression for α-SMA. The 
results of these study demonstrated that myobroblasts 
contribute to cyst wall elasticity and also helps in cyst wall 

17expansion.

Fig 5(a) Odontogenic keratocyst (OKC) showing cystic lining epithelium and 
connective tissue capsule (H&E stain, ×400). (b) Photomicrograph showing α-
SMA positive myobroblasts in the cyst wall of OKC (IHC stain, ×400). (c) 

Follicular ameloblastoma showing odontogenic epithelial islands in connective 
tissue stroma (H&E stain, ×400). (d) Photomicrograph showing α-SMA 
positive myobroblasts around odontogenic epithelial islands in follicular 

ameloblastoma (IHC stain, ×400). (e) Luminal variant of unicystic 
ameloblastoma (H&E stain, ×200). (f) Photomicrograph showing α-SMA 
positive myobroblasts in unicystic ameloblastoma (IHC stain, ×400). (g) 

Malignant epithelial islands in well-differentiated oral squamous cell 
carcinoma (H&E stain, ×400). (h) Photomicrograph showing α-SMA positive 
myobroblasts around tumor islands in oral squamous cell carcinoma (IHC 

stain, ×400)
(Courtesy Soujanya Pinisetti, Ravikanth Manyam, Babburi Suresh, V Aparna: 

Myobroblasts in oral lesions: A review. Journal of Oral and Maxillofacial 
Pathology, 2014 (18), 52- 57

Pindborg in 1966 dened Oral submucous brosis (OSMF) 
as an insidious, chronic disease affecting any part of the 
oral cavity and sometimes the pharynx.

It is a potential malignant disorder characterised by 
inammation and progressive submucous brosis. 
Myobroblasts are considered to be the key cellular 
mediator in many brotic disorders promoting brosis. 
Studies have been done to identify the presence of 
myobroblasts in OSMF and also have revealed that there 
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is a signicant increase in the number of myobroblasts 
between early and advanced stages of OSMF. It is also 
suggested that these cells can also be used as a marker for 

18evaluating the severity of the condition.

It is a well known fact that many epithelial tumors are 
characterised by local accumulation of connective tissue 
cells and extracellular material. This phenomenon is 

19known as stromal reaction.  One of the stromal reaction is 
the appearance of specialised broblasts called 
Myobroblasts. Myobroblasts interact with epithelial 
cells and other connective cells and may thus control tumor 

20invasion and angiogenesis.  Trans-differentiation of 
broblasts into myobroblasts is a crucial step in 
tumorigenesis, which is mediated by the growth factors 
and cytokines secreted by the tumor cells. These 
myobroblasts inturn secrete numerous growth factors 
and inammatory cytokines that stimulate epithelial cell 
proliferation. These cells also act along with the immune 
system and promote angiogenesis, basement membrane 
degradation, invasion and metastasis.21-23

Fig 6: Stroma of oral SCC contains prominent myobroblasts in vivo. 
Immunohistochemistry showing SMA expression by myobroblasts in oral 

SCC and lack of expression in benign broepithelial hyperplasia. (A) Islands of 
SCC scattered throughout a myobroblastic stroma with prominent SMA 

expression (magnication= x100). (B) A single island of SCC surrounded by 
SMA-positive myobroblasts (magnication= x400). (C) Smooth muscle actin 
expression is concentrated at the tumour margin. Strong SMA expression by 

myobroblasts is only detected in the near vicinity of the tumour. 
Consequently, the margin of the carcinoma appears sharply dened where it 

abuts 'normal' broblastic tissue (magnication= x100). (D–F) Strong 
induction of SMA expression immediately adjacent to islands of SCC 

(magnication= x200, x400, x400, respectively). This was usually seen 
adjacent to the invasive margin at the tumour periphery. (G–I) Lack of SMA 
expression in broblasts of benign broepithelial hyperplasia (magnication= 

x100, x200, x400, respectively). The arrow in (I) indicates positive SMA 
staining of smooth muscle in the wall of a blood vessel, which serves as an 

internal positive control.
(Courtesy: M P Lewis, K A Lygoe, M L Nystrom, W P Anderson, P M 

Speight, J F Marshall and G J Thomas. Tumour-derived TGF-β1 modulates 
myobroblast differentiation and promotes HGF/SF-dependent invasion of 
squamous carcinoma cells. British Journal of Cancer (2004) 90, 822-832.

Myobroblasts are ubiquitous cells with similar properties 
and functions that play signicant roles in morphogenesis, 
organogenesis, and wound healing as well as in disease. As 
they are present in virtually all tissues, it is possible that 
they may play a role in multisystem diseases. 
Understanding the role of the stromal cells and ECM will 
allow us to identify more precise prognostic markers and 
potential device new therapeutic options and prevent 
var ious  d iseases  caused  by  these  miraculous 
multipotential cells. Studies can help us to use only 
benecial effects of myobroblasts and control their 
activation wherever they act hyperactive.
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Low intensity pulsed ultrasound in periodontal regeneration

Review

Dental caries and periodontal diseases are the two most 
diseases of the oral cavity. Not only do they present 
physical and social hazards but also seriously compromise 
human health and quality of life. Tissue engineering has 
contributed to the cessation of many oral diseases. Several 
methods have been described to enhance cellular 
performance and low intensity pulsed ultrasound (LIPUS) 
has shown to play an important role in cell metabolism. 
LIPUS stimulation is a classical therapeutic modality for 
bone regeneration and its efciency has been widely 
reported over the years. Interestingly, recent studies have 
provided evidence that LIPUS plays an important role in 
the metabolism of periodontal cells and tissues as well.

Normal bone physiology is known to be regulated by 
mechanical stimulation. Both osteoblastic and osteoclastic 
activity have been proved to be mediated by mechanical 

1stimuli . Osteoclasts initiate bone resorption in response to 
determined signals and osteoblasts are recruited to deposit 
bone matrix in response to a coupling signal. Osteoclast 
and osteoblast activity could thus be related to opposite 
strain modalities. During orthodontic tooth movement, for 
example, the networked reactions that occur in and around 
periodontal ligament and alveolar bone cells change 
compressive and tensile stresses into molecular events, 

2resulting in bone resorption and formation, respectively . 
Other types of mechanical stimulation could thus modify 
cell metabolism, including ultrasound. LIPUS (intensity 
ranging from 30 - 100 mW/cm2) is an acoustic radiation 
that can be transmitted into the living tissues as pressure 

3waves resulting in biochemical events at the cellular level . 
LIPUS has been shown to stimulate bone and cartilage cells 
in vitro, indicating that ultrasound exerts direct anabolic 
effects such as production of growth factors and other 
signaling molecules, osteogenic differentiation and extra 

4cellular matrix production . The mechanisms involved in 
LIPUS-stimulated tissue repair is by the anabolic 
biophysical effects caused by mechanical stress and uid 
micro-streaming which has an impact on the cellular 
plasma membrane. This triggers a cascade of intracellular
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Lipus and Biologic Mechanisms

signal transduction which in turn causes a subsequent gene 
5transcription .

Mechanical stimulus to bone is of a great importance for 
maintaining the bone mass and structural stability of the 
skeleton. When bone is mechanically loaded, movement of 
uid within the spaces surrounding bone cells generates a 
disparity in uid levels. This in turn stimulates osteoclasts 
and osteoblasts, resulting in an enhanced anabolic activity 
for bone remodeling. Bone repair and regeneration, 
accelerated bone fracture healing, and an enhanced 
osteogenesis at the distraction site have been demonstrated 

6during invivo studies with the use of Therapeutic LIPUS . 
LIPUS stimulation has also been shown to enhance 
expression of bone formation-related genes such as 
collagen type I and X, aggrecan, transforming growth 

7factor beta, runt related gene-2, osteocalcin , insulin-like 
growth factor-I,  bone sialoprotein and alkaline 
phosphatase. In addition, LIPUS has been reported to 
promote protein synthesis and calcium uptake in various 

8osteoblastic cell lines . The enhancement of COX-2 gene 
expression and synthesis of endogenous prostaglandin E2 

9(PGE2 plays an important role in bone remodeling .

Periodontal ligament is subjected to various kinds of 
mechanical stress during every stage of cell proliferation 

10and differentiation . In a previous study, cyclic stretch 
stimulation mediated periodontal ligament cells 
differentiation, thus regulating the function of the 
periodontal ligament as a source of cementoblasts and 

11osteoblasts through the EGF/EGF-R system . It has been 
reported that LIPUS is effective in releasing broblast 

12growth factors from a macrophage like cell line  and also 
helps in inducing early cementoblastic differentiation from 
the periodontal ligament by promoting the formation of 
substrate and increasing alkaline phosphatase (ALP) 
activity, and also enables the regeneration of periodontal 
tissue destroyed by periodontal disease and repair of root 

13resorption . Mostafa et al. (2009) demonstrated that ALP 
and OPN expressions were also induced in human gingival 
broblasts treated with LIPUS helping in osteogenic 

14potential differentiation .

Cementum is a thin mineralized tissue covering the tooth 
root surface and assists in anchoring teeth to surrounding 
alveolar bone, maintaining the structural stability and 

15physiological function of the dentition . A certain degree 
of root resorption occurs in most treatment cases, ranging 
from just a slight apical resorption to a complete tooth root 

16loss . The cementum layer covering the root surface plays a
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crucial role in preventing resorption during tooth 
movement. Cementoblasts share many characteristics with 
osteoblasts, including similar molecular properties and the 
ability to promote mineralization. Studies have shown that 
cementum metabolism is also controlled by mechanical 
stimulus similar to bone. It has been reported that 
mechanical loading enhances the expression of phenotypic 
makers such as OCN and BSP in cementoblast however, 
the expression was just moderately stimulated compared 

17to osteoblasts . El-Bially et al. (2004) have published 
studies showing that LIPUS prevented root resorption 

18during experimental tooth movement in humans . Studies 
also have showed that LIPUS up-regulated the expression 
of several genes related to mineral metabolism in mouse 

19cementoblasts . LIPUS simulation also signicantly up-
regulates COX-2 mRNA expression and enhanced PGE2 
production inducing cementoblastic differentiation and 
matrix mineralization through EP2/EP4 prostaglandin 

20receptors pathway . Furthermore, assessment was done to 
see the inhibitory effect of LIPUS application on root 
resorption using an experimental model of tooth 
replantation involving luxation and immediate 

21replacement of maxillary rst molars in rats . The results 
evidenced that the area of root resorption lacunae was 
statistically decreased in LIPUS treated sample. In 
addition, some in vitro studies have shown that LIPUS may 
contribute to the reduction of the trauma-induced 
inammatory reaction through impairment of the TNF-α 
signaling pathway, suggesting its potential as a therapeutic 
tool to optimize the regenerative potential of periodontal 

22tissues on replanted teeth .

LIPUS application in implant dentistry have reported 
accelerated soft-tissue healing as well as osseointegration. 
In addition, it was suggested that the ultrasound treated 
wounds were at a more advanced stage in the repair 

12process . The cellular mechanisms underlying LIPUS 
induced tissue regeneration was done and studies by Ikai 
et al. (2008) showed that a daily LIPUS treatment protocol 
of 20 minutes for a period of 4 weeks has a benecial effect 
on gingival epithelium cells, accelerating periodontal 

8wound healing after ap surgery . In other study using 
gingival epithelial cells, Shiraishi et al (2011) reported that 
LIPUS accelerates soft-tissue healing by increasing the 
expression of  connect ive  t issue growth factor 
(CCN2/CTGF), an important gene for wound healing and 

9angiogenesis in periodontal tissues .

The use of endosseous dental implants for replacing 
missing teeth increased considerable over the last few 
years and may be considered as the current most popular 
treatment option for edentulous patients. LIPUS helps in 
enhancement of endogenous bone healing around 
biomaterials through different forms of biophysical 

23stimulations . A study done by Tanzer et al. (1996) showed 
that LIPUS enhanced the rate and extent of bone growth 
into fully porous coated implants inserted into dog 

24femora . Studies done by Hsu et al. (2011) showed that 
ultrasound stimulation helps in good blood ow and

mature type I collagen bers around titanium implants, 
and accelerated bone formation. In addition, pulsed 
ultrasound effectively promotes cell migration and new 
bone regeneration in tissue culture of MG63 osteoblast like 

25cells . Studies done by Ustun et al. (2008) showed that 
LIPUS stimulation increases the area, bone volume and 
bone implant contact ratio values in tibial bone suggesting 
that LIPUS application may accelerate and promote bone 
healing around dental implants leading to a higher quality 

26and faster osseointegration .

Periodontal disease or inammatory root resorption is 
relevant pathologic condition that can lead to tooth loss. In 
this regard, several tissue-engineering techniques have 

2 7been proposed to restore periodontal integrity . 
Administration of growth factors has proved to exert 
positive effect with some clinical limitations such as 
proteolytic degradation, rapid diffusion, and solubility of 

28the delivery vehicle . In order to optimize the results, gene 
transfer methods were introduced with limitation of 
progress in clinical periodontal gene therapy by the 
immunogenicity and cytotoxicity of viral vectors and low 

29transfection efciency with regard to non-viral vectors . 
Therapeutic ultrasound associated to echo contrast agents 
such as nano/microbubbles can optimize gene transfection 

30in vitro and in vivo . Recently, it has been shown that 
therapeutic ultrasound also provides an effective gene 

31delivery system for bone and periodontal regeneration . 
Studies done by Watanuki et al. (2009) showed that LIPUS 
stimulation in mouse calf muscles injected with BMP-4 
plasmids and transcutaneous electroporated showed 
increased ectopic calcium and total collagen content and 

32bone area .

Among the causes of teeth loss, inammatory root 
resorption has received a great concern due to its 
unpredictability, difcult control and lack of biological 
understanding. The resorption of hard tissue in primary 
teeth is a normal physiologic phenomenon. On the other 
hand, the hard tissues of permanent teeth are not resorbed 
under healthy conditions and the resorption is thus 

33considered a pathologic process . Different causes have 
been attributed to the root resorption process including 
pressure, inammation, neoplastic process and systemic 

34conditions . The major problem encountered after tooth 
replantation and orthodontic tooth movement is the 
resorption of root. Approaches aiming to inhibit root 
resorption and restore periodontal integrity during the 
dental practice are still the subject of debate and 
investigation. Some therapeutic approaches have been 
proposed to inhibit root resorption after tooth replantation 

35and can induce periodontal regeneration . In this context, 
non-invasive modality such as LIPUS therapy has been 
given increased attention and risen as promising 
therapeutic tool for the regeneration of periodontium. The 
effectiveness of LIPUS for bone regeneration is already 
universally accepted and some recent papers have 
provided evidence that it can exert benecial effects in 
other kinds of tissues, including teeth. In addition, LIPUS
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presents low toxicity, low immunogenicity, non-
invasiveness, highly targeted selectivity, and repeated 
applicability. However, the diversity of techniques, 
application protocols and ultrasound specications found 
in the literature may cause confusion for the clinician. Bains 
et al. (2008) have pointed out that ultrasound application in 
both diagnosis and periodontal therapy seems to present 
promising results; however, long-term evidence-based 
studies are required to use ultrasound in routine 

36periodontal practice .

Despite LIPUS therapy has been widely used in the elds of 
orthopedic surgery and rehabilitation, its availability by 
dental professionals is still incipient. The effects of LIPUS in 
bony tissue seem to be well understood, but the literature 
has still lacked for available information about its effects on 
periodontal tissues. The present review brings out current 
evidence that LIPUS has a positive effect on tooth and 
periodontal cells metabolism, suggesting that LIPUS can be 
a promising therapeutic tool for the regeneration of tooth 
support tissues.
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Electrosurgery applications in dental practice

Review

Electrosurgery is an extremely useful device which has 

wide applications in the performance of soft tissue dental 

procedures. As the name indicates, it involves the usage of 

electrical current which has been modied for use in dental 

soft tissue procedures. It provides very good hemostasis 

and hence is a good prospect for management of vascular 

lesions. The basic mechanism of action involves a 

conversion of electrical energy to thermal energy which 
1produces the tissue changes observed.

The electrosurgical principles are electrosection, 

e l e c t r o c o a g u l a t i o n ,  e l e c t r o d e s s i c a t i o n  a n d 

electrofulguration. Of use in dental surgery are 

electrosection and electrocoagulation only. Electrosection 

involves a cutting of tissues with an electrode which is 

heated by an electrical current. Elecctrocoagulation 

involves achieving hemostasis by producing a large area of 

thermal burn and coagulating the blood/ vessel wall in the 

site of application. It is more useful for venous and 

capillary bleeding as compared to arterial pulsatile type of 

bleeding. Electrodessication and electrofulguration are not 

used in dentistry and involve tissue changes by surface 
2heating/ drying of the tissues.

Electrocautery uses low voltage, high amperage, current to 

heat a surgical tip to cause tissue dessication, coagulation 

or necrosis by direct transfer of heat to tissues. Two types of 

electrosurgical devices are available: monopolar and 

bipolar devices. In a monoploar device, the patient body 

serves to complete the circuit between the active electrode 

and the neutral plate, whereas in a bipolar device, the 

circuit is completed between the two electrodes within the 

connes of the handpiece, thereby reducing the possibility 
3of accidental burns for the patient.
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The electrocautery device (Fig 1) has a variety of tips (made 
of ne tungsten) which t into a handpiece and the cutting 
current and coagulation current can be modied 
depending on the nature of the lesion/ site being treated. 
The tip designs include needle / bent needle electrode, 
loop electrodes and ball / bar electrodes.

The needle and bent needle are used for cutting procedures 
, ball/ bar electrodes are meant for coagulation and loop 

4 (circular/ triangular) are meant for tissue contouring).  
(Fig 2)

1. Crown lengthening

2. Gingivectomy/ gingivoplasty

3. Operculectomy

4. Frenectomy

5. Excision of gingival epulis / vascular lesions / bromas 
etc. (Fig 3)

6. De-pigmentation

7. Gingival troughing following crown preparation

8. Gingival polyp excision

1. Contra-indicated in individuals with cardiac pace-
6makers.

2. Necrosis of bone/ cementum can occur if prolonged 
contact of more than 10-15 seconds ismaintained due to 

7thermal damage.

3. It has to be used with caution in sites with thin gingiva – 
7high risk for gingival recession.

Healing following treatment with electrosurgery is 
delayed if excessive charring happens during the 
procedure. In summary, the electrosurgery is a less known 
but useful tool for the management of common practice 
situations such as polyp excision / crown lengthening / 
gingival enlargement etc.

In summary, electrosurgery represents a handy tool for the 
dental practitioner and serves as a value addition in dental 
procedures. However, it should be used with caution due 
to its far reaching implications on the patient if not used 
correctly.

Electrosurgical Tip designs

Indications for use of electrosurgery in
dental practice: [Used for soft tissue

5
procedures only]

Limitations of electrosurgery
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Herpes Virus 1 - A Hidden Culprit in Perimplant Mucositis
- A Case Report

Case Report

Herpes simplex virus-type 1 (HSV-1) causes oral infection in lip, tongue, buccal mucosa and alveolar rmucosa and 
later it causes recurrent ulcers causing mucositis around tooth structure as well as around the prosthesis. This case 
report elaborates how HSV-1 may cause peri implant mucositis in a healthy implant site which was placed 5 years 
back. A 22-year-old female patient presented in a private dental hospital for the treatment of perimplantitis with 
chief complaint of marginal inammation of the gingiva and vesicle formation accompanied by pain, fever, and 
regional lymphadenopathy. Patient was advised antibiotic and anti-inammatory medications. Two weeks after 
medication, the patient returned complaining of increased in severity of the symptoms with vesicle formation 
around her lips. Perimplant curettage was done with plastic curettes and patient advised oral hygiene instructions. 
A biopsy was taken for histological and direct immunoouresence examinations, which revealed the presence of 
herpetic origin of the lesion following which acyclovir was prescribed. After 1 week of antiviral therapy, 
inammation around the implant site and lips disappeared, and healthy soft tissue margin around implant was 
observed.
KEYWORDS: Herpes simplex virus, Perimplant Mucositis Histological and Immunoouresence examination.

ABSTRACT

Herpes simplex viruses are the most ubiquitous form of 
viruses in the adult population. Highly virulent forms of 
the virus have been often been detected in the lips, tongue, 
buccal mucosa and alveolar mucosa causing recurrent oral 
infections. In alveolar mucosa it causes recurrent infection 
causing ulcer and vesicles around the soft tissue 
surrounding the tooth structure and prosthetic 

1appliances . Peri-implant diseases is a site-specic 
infectious disease that causes an inammatory process in 
soft tissues, and bone loss around an osseointegrated 

2implant prosthesis . Peri-implant mucositis has been 
described as a disease in which the presence of 
inammation is conned to the soft tissues surrounding a 

3dental implant with no signs of loss of supporting bone .

From a clinical standpoint, signs that determine the 
presence of peri-implant mucositis include bleeding on 
probing and/or suppuration, which are usually associated 
with probing depths more than 4 mm and no evidence of 

4radiographic loss of bone beyond bone remodeling . The 
description of the inammatory process of periimplant 
mucositis around an implant is quite similar to gingivitis 
around natural teeth. Glycoproteins from saliva adhere to 
e x p o s e d  t i t a n i u m  s u r f a c e s  w i t h  c o n c o m i t a n t 
microbiological colonization. Similar to bacterial 
colonization, herpetic infection can possibly occur on the 

5implant region . A case report of similar condition was seen 
where perimplant Mucositis affected with herpes infection 
was successfully treated after proper diagnosis.

A 22 Year old female patient presented herself in a private 
dental college for the treatment of inammation around his 
previously placed implant. The patient reported of 
gingival recession with vesicle formation in her implant 
region which is placed 5 years back in her left upper lateral 
incisor region. The lesion was accompanied by pain, fever 
and regional lymphadenopathy and an unusual onset 
modality of perimplant mucositis and the associated 
symptoms led to suspect a likely viral etiology. Before the 
treatment of the perimplant mucositis the patient

underwent scaling and periodontal parameters were 
assessed including plaque index, bleeding index, bleeding 
on probing, pocket depth and clinical attachment level in 

612 region . Due to the unusual and rapid development of 
inammation in implant region accompanied by pain, 
fever and regional lymphadenopathy the patient was put 
on screening for two weeks with oral antibiotics and the 
.patient was instructed to report after two weeks. After two 
weeks the patient was examined and on oral examination, 
perimplant mucositis was similar in condition with 
increased suppuration with no plaque accumulation and 
patient developed vesicle formation in her lip region along 

7with pain fever and persistant painful lymphadenopathy . 
Patient was advised biopsy following which biopsy was 
taken by removing the lesional tissue around the implant. 
Cytologic smears also were taken from the epithelial 
surface and the specimens were delivered to the pathology 
department for histological and immunouorescence 

8examinations . After removal of biopsy, the region was 
curetted with plastic curettes and oral hygiene instructions 
were given.

The histopathological examination showed an intra 
epithelial vesicle containing exudates, inammatory and 
virus infected epithelial cells. The infected cells showed the 
typical effects of HSV-1 infection with an increase in the 
size of the nuclei and margination of chromatin. The 

9cytologic smear showed the same cellular changes . 
I d e n t i  c a t i o n  o f  H S V - 1  w a s  d o n e  b y  d i r e c t 
immunouorescence and cytologic smears using the 
(FITC) Fluorescein Isothiocynade conjugated primary 

10antibody to HSV-1 . The positivity of the smear was 
demonstrated by the yellow–green color which appeared 

11with in the multinucleated epithelial cells . A cytological 
specimen from normal mucosa was used as a normal 
control and a cytological specimen from a labial herpetic 
lesion as a positive control.
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After the histopathological examination, Acyclovir was 
immediately prescribed at a dosage of 200mg 4 times daily 
for 7 days. One week later, the lesion had completely 
disappeared. During the following 6 months period, the 
patient was prescribed a meticulous program of 
supportive periodontal treatment to prevent recurrence of 
disease. A new prosthetic restoration with an esthetic 
supragingival margins was constructed as well. 
Professional prophylaxis was performed at 3 month 
intervals. During this time, the patient showed signs of 
good periodontal health with no signs of recurrent herpetic 
lesions in other areas too.

In this paper, a patient with HSV-1 induced periimplant 
mucositis in relation to left lateral incisors (as conrmed by 
histopathological and immunouorescence examinations) 
revealing clinical characteristics different from those 
associated with typical periimplant mucositis reported. 
The onset and progression of this lesion were extremely 
dramatic, resulting in the rapid deterioration of the 
marginal gingiva in only a few days of time. Moreover, it 
was accompanied by other clinical signs and symptoms 
such as pain, fever, and regional lymphadenopathy. This 
gingival lesion was treated by means of mechanical 
debridement with plastic curettes and based on the 
denitive diagnosis of HSV-1 infection, acyclovir was 
prescribed, which was successful in treating the lesions.12 
The strict regimen of plaque control during supportive 
periodontal treatment was given and a new prosthesis was 
given. There was no marginal recession nor loss of gingiva 
occurring in the implant region or other regions in oral 
cavity later.

Some conclusions may be drawn from this case report:
Perimplant Mucositis may be caused not only by bacterial 
infection or improper prosthesis or with poor oral hygiene, 

13but also by HSV-1 infection.
The clinical characteristics of HSV-1 causing periimplant 
Mucositis are different from those caused by normal 
etiologies. The sudden onset, rapid progression and 
dramatic destruction of the perimplant mucosal tissues 
associated with pain, fever, and lymphadenopathy are the 

14primary characteristics features.
Based on these differences, clinical diagnosis must be 
performed by the periodontist at an early stage.
Acyclovir made it possible to successfully treat recurrent 

15viral gingival lesion in its early stage.
Strict collaboration with the oral pathologist may be useful 

16in detecting HSV-1 infection in its early stage.

HSV infection around implant region is a difcult 
diagnosis to establish. It should be considered in the 
differential diagnosis of any case of severe herpes infection 
with concomitant fever, pain and lymphadenopathy. 
Based on these clinical features, diagnosis of perimplantitis 
induced by HSV-1 must be carried out at an early stage to 
establish a successful therapy. If HSV infection is 
suspected, then therapy with acyclovir or vidarabine must 

be rapidly initiated for a better chance of a favorable 
outcome.
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Fig 3: Radiographic picture of the patient

Fig 5: Direct immunouorescence on cytologic smear shows
HSV-1positively revealed by the typical yellow green

color of grouped cells (original magnication 10)

Fig 6: Postoperative clinical Picture of 12 region

Fig 1: Infection and inammation around the implant

Fig 2: gingival biopsy reveals an intra epithelial vesicle with
acantholysis and typical cytological feautures of HSV infection

(arrows) (hematoxylin and eosin, original magnication 10)

Fig 4: Vesicles present on the lips
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A review of Probiotics in treating oral microbial infections

Review

Probiotics are live microorganisms thought to be benecial to the host organism with 
proven health benets. Traditionally, probiotics have been associated with gut health, 
and most clinical interest has been focused on their use for prevention or treatment of 
gastrointestinal infections and diseases. However during the last decade several 
investigators have also suggested the use of probiotics for oral health purposes. This 
article discusses about the signicance of probiotic therapy as a means to ght common 
dental conditions.

Keywords: Probiotics, Oral health, Lactobacillus, Bidobacterium

ABSTRACT

In recent years, with the threat of widespread antibiotic 

resistance rendering many antibiotics useless against 

important diseases, there is an increased necessity not only 

to minimise antibiotic use and develop novel non-

antibiotic-based treatments, but also to raise the prole of 

disease prevention. There is a public appetite for new 

therapies that are perceived to be natural through, for 

example, manipulation of the resident microbiota by the 

ingestion of probiotic bacteria or prebiotics.  There has 

been a shift away from treating dental diseases by targeting 

specic oral pathogens towards an ecological and 

microbial community-based approach to understand 
4conditions, such as caries and periodontal diseases . These 

approaches recognise the importance of maintaining the 

natural balance of the resident oral microbiota and the need 

to carefully modulate host immune responses to the 

microora at a site.

Etymologically, the term appears to be a composite of the 

Latin preposition pro ("for") and the Greek adjective (bios, 
2"life") . Probiotics are dened as viable micro-organisms 

that confer health benet when administered in sufcient 

doses. According to the currently adopted denition by 

FAO/WHO, probiotics are: "Live microorganisms which 

when administered in adequate amounts confer a health 
1benet on the host" . Lactic acid bacteria (LAB) and 

bidobacteria are the most common types of microbes 

used as probiotics; certain yeasts and bacilli may also be 

helpful. Some streptococci, enterococci and commensal 

Escherichia coli have also been claimed to have benecial 

effects. Probiotics are commonly consumed as part of 

fermented foods with specially added active live cultures; 

such as in yogurt, soy yogurt, or as dietary supplements.

Given the complexity of the oral microbiota; more than 700 

species have been detected in the human mouth and the

resident microbiota of one individual may comprise 30 to 
>100 species. A wide variety of sites in the mouth are 
heavily colonised. Supragingival and subgingival plaque 
form through sequential and specic adhesive interactions 
that result in a complex climax community. The tongue is 
heavily colonised and micro-organisms on the dorsum of 
the tongue are reservoirs for supragingival and 
subgingival plaque and salivary microbial populations. 
Many oral bacteria, especially streptococci, also survive 
within buccal epithelial cells. The following species are 
listed as 'true' oral commensal micro-organisms: 
Streptococcus mitis, Streptococcus oralis, Actinomyces 
naeslundii, Fusobacterium nucleatum, Haemophilus 
parainuenzae, Eikenella corrodens and some species of 
Prevotella. Other studies have generated an increasingly 
long list of culturable and unculturable bacteria with a 
signicant association with healthy sites.

Probiotic bacteria are natural inhabitants of the intestinal 
ora and the vast majority of the strains and species that are 
examined in research for their probiotic properties are 
isolated from healthy humans although there are some that 
originate from fermented food. The increasing interest for 
replacement therapy has, however, opened a market for 
other consumer products such as lozenges, sucking tablets 
and chewing gums.

Probiotics are provided into the food items in one of four 
basic ways:

As a culture concentrate added to beverages (e.g. fruit 
juice).

Inoculated into prebiotic bres which promote the 
growth of probiotic bacteria.

Inoculated into milk and milk based foods (e.g. milk 
drinks, yoghurt, cheese, bio drinks).

As lyophilized, dried cells packaged as dietary 
supplements (tablets, chewing gums, straws).

Introduction

Origin and Vehicles for Probiotic Delivery
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The archetypical probiotic food is yoghurt and daily 
consumption of dairy products seems to be the most 
natural way to ingest probiotic bacteria. Another 
advantage is that milk products contain basic nutrients for 
the growing child; they are also considered safe for the 
teeth with possible benecial effects on the salivary 
microbial  composition and inhibition of caries 
development, due to their natural content of casein, 
ca l c ium,  and  phosphorous .  A  formula t ion  o f 
approximately 108 probiotic bacteria per gram or millilitre 
with an intake of 1.5–2 dL per day is recommended and the 
dairy products should preferably be non-sweetened and 
contain only natural sugar.

The advantage of incorporating probiotics into dairy 
products lies in their capacity to neutralize acidic 
conditions. For example, it has already been reported that 
cheese prevents demineralization of the enamel and 
promotes its remineralization. Comelli and colleagues 
reported that of 23 bacterial strains used in the dairy 
industry, Streptococcus thermophilus and Lactobacillus lactis 
ssp. lactis were the only ones with the capacity to integrate 
into a biolm present on a hydroxyapatite surface and to 
interfere with development of the cariogenic species 
Streptococcus sobrinus. More recently, it was demonstrated 
that isolates of W. cibaria had the capacity to inhibit, both in 
vitro and in vivo, biolm formation by S. mutans and to 
prevent proliferation of this bacterial strain.

In other studies, one strain of L. rhamnosus and thespecies L. 
casei inhibited in vitro growth of 2 important cariogenic 
streptococci, S. mutans and S. sobrinus. containing S. 
thermophilus and L. bulgaricus had selective bactericidal 
effects on streptococci of the mutans group. Several clinical 
studies have demonstrated that regular consumption of 
yogourt, milk or cheese containing probiotics led to a 
decrease in the number of cariogenic streptococci in the 
saliva and a reduction in dental plaque. More specically, 
Nikawa and colleagues reported that consumption of 
yogourt containing Lactobacillus reuteri over a period of 2 
weeks reduced the concentration of S. mutans in the saliva 
by up to 80%. Comparable results were obtained by 
incorporating probiotics into chewing gum or lozenges.

Periodontal disease is classied into 2 types: gingivitis and 
periodontitis. Gingivitis is characterized by inammation 
limited to the unattached gingiva, whereas periodontitis is 
a progressive, destructive disease that affects all 
supporting tissues of the teeth, including the alveolar bone. 
The main pathogenic agents associated with periodontitis 
are P. gingivalis, Treponema denticola, Tannerella forsythia 
and Aggregatibacter actinomycetemcomitans. These 
bacteria have a variety of virulent characteristics allowing 
them to colonize the subgingival sites, escape the host's 
defence system and cause tissue damage. The persistence 
of the host's immune response also constitutes a 
determining factor in progression of the disease.

In one recent study, the prevalence of lactobacilli, 
particularly Lactobacillus gasseri and L. fermentum, in the 
oral cavity was greater among healthy participants than 
among patients with chronic periodontitis. Various studies 
have reported the capacity of lactobacilli to inhibit the 
growth of periodontopathogens, including P. gingivalis, 
Prevotella intermedia and A. actinomycetemcomitans. 
Together, these observations suggest that lactobacilli 
residing in the oral cavity could play a role in the oral 
ecological balance.

It has been suggested that oral Candida incidence increases 
with age (Lockhart et al., 1999), possibly because of 
impaired immunity. Several elements in the immune 
system, such as T- lymphocytes, granulocytes, NK-cells, 
mast cells, and macrophages, account for the protection 
against Candida infections (Peterson, 1992). Lactobacillus 
GG and Propionibacterium JS cause enhanced T-cell and B-
cell proliferation in mice (Kirjavainen et al., 1999). 
Probiotics have also stimulated the production of IFN 
enhanced phagocytic capacity (Arunachalam et al., 2000), 
and increased the proportions of helper T-lymphocytes 
and the activity of natural killer cells in elderly patients 
(Gill et al., 2001). Probiotics may also inhibit the Candida 
growth by producing antimicrobial compounds (Ström et 
al., 2002; Strus et al., 2005), and may inhibit its adhesion to 
epithelial cells (Reid et al., 1995). In an in vitro model 
mimicking gastrointestinal conditions, Lactobacillus 
suppressed the growth of Candida after antibiotic 
treatment (Payne et al., 2003) possibly by competing for the 
same receptor sites.

They tested 4 denture cleaners - Dentural, Medical 
Interporous, Steradent Active Plus, and Boots Smile. They 
found that all of the denture cleansers were effective at both 
removing the yeast (Candida albicans) biolm and 
disinfecting the denture but some biolm still remained 
that led to regrowth. They noted that despite the soaking 
the dentures were recolonizing with the yeast biolm. 
Therefore, as they put it, "alternative mechanical 
disruptive methods are required to enhance biolm 
removal." So that means you need to brush the dentures as 
well as soak them to get the best result.

Halitosis (bad breath) is a discomfort rather a disease. 
Strains used as probiotic for mouth and gut assosciated 
halitosis include E.coli Nisle 1917, S.salivarius K12, three 
Weisella confusa isolates and a lactic acid forming bacterial 
mixture. The administration of bacteriocin producing 
S.salivarius after an oral antimicrobial mouthwash reduces 
oral volatile sulphur compound levels. The outcome of this 
preliminary study indicates that the replacement of 
bacteria implicated in halitosis by colonization with 
competitive bacteria such as S.salivarius K12 may provide 

27an effective strategy to reduce the severity of halitosis . 
Reduced levels of volatile sulfur compounds produced by 
Fusobacterium nucleatum after taking Weisella ciberia have 

28been observed by Kang et al . The effect could be due to
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hydrogen peroxide production by W.cibaria, causing 
Fusobacterium nucleatum inhibition.

Prebiotics when combined with probiotics have many 
advantages. Basically, prebiotics selectively stimulate the 
growth of probiotics, which is dose and strain dependent. 
Prebiotics serve as a selective growth substrate for the 
probiotics strain during fermentation, during the period of 
storage, or during its passage through the gut. These two 
combinations implant live microbial dietary supplements 
and create a congenial environment for their survival in gut 
ora. Thereby, this environment in gut ora improves 
healthy microbial balance. So, the combination of 
prebiotics and probiotics may have additive and 
synergistic effect in providing better oral health conditions.

Paster et al in an attempt to determine bacterial diversity in 
the human subgingival plaque by using culture-
independent molecular methods have estimated that the 
total species diversity in the oral cavity ranges between 500 
and 600 species. This number was further extended by 
Kazor et al, who detected 200 additional unknown species 
on the dorsum of the tongue, making the number of species 
in the mouth to reach 700. Lactobacilli make approximately 

38,431% of the cultivable oral microora . The most common 
lactobacilli species recovered from saliva in a study by 
Teanpaisan and Dahlenwere L. fermentum, L. rhamnosus, 
L.salivarius, L. casei, L. acidophilus and L. plantarum. 
Three of them are probiotic strains used in dairy products. 
These ndings indicate that lactobacilli as members of 
resident oral microora could play an important role in the 
microecological balance in the oral cavity. These studies 
further demonstrated that lactobacilli strains with 
probiotic properties may indeed be found in the oral cavity.

Because probiotics are live bacteria, immunocompromised 
patients will not be a candidate for any probiotics. People 
who are undergoing chemotherapy are not candidates, as 
well as those who present with HIV/AIDS. Other 
conditions also drive down the immune system, and those 
patients are not good candidates either. Often, these 
patients need oral biolm management, and xylitol 
products are a better option.

The interest in oral probiotics has been growing during the 
last decades. At least some of the probiotic bacteria used in 
various probiotic products may colonize the oral cavity 
during the time they are in use; thus, the effects of probiotic 
bacteria in the oral cavity are important to understand. 
Probiotic bacteria seem to affect both oral microbiota and 
immune responses. On the other hand, the extent to which 
bacteria in food or in food ingredients can inuence 
relatively stable oral microbiota is difcult to predict. Thus, 
both research to unravel the mechanisms of possible 
probiotic action and long-term clinical trials are needed if 
probiotics are to provide a new scientically proven means 
of preventing or treating oral diseases. Several health-
promoting effects of probiotic bacteria are well

documented and there is no reason to restrict the use of 
probiotic products because their effects on oral health are 
not yet well understood; however, their recommendation 
for dental health purposes is not yet justied. Genetic 
modication of probiotic strains to suit the oral conditions 
is thus needed. Systematic studies and randomized control 
trials are therefore needed to nd out the best probiotic 
strains and means of administration in different oral health 
conditions.
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Knowledge and attitude regarding the use of conscious
sedation for dental procedures among the interns

of dental colleges in Chennai city – A cross sectional survey

Original Paper

Aim: Conscious sedation is one of the evolving techniques in dentistry. It is useful to deliver treatment to patients 
without discomfort and it is non-invasive. The use of conscious sedation is found to be increasing day by day in the 
dental practice. Hence the present study was conducted to assess knowledge and attitude regarding the use of 
conscious sedation for dental procedures among the interns of dental colleges in Chennai. 
Material and Methods: A cross sectional web based survey was conducted among 123 interns of various dental 
colleges in Chennai. A questionnaire was used to collect the data from the study participants by creating a link in 
Google and responses were obtained. Result: Majority (96.7%) were aware that conscious sedation could be used as 
an alternative technique to achieve anaesthesia in delivering dental procedure. Although 87.8% of them have been 
taught about conscious sedation in their curriculum, most of them (83.70%) had not assisted dentists/anaesthetists at 
the time of delivering conscious sedation. More than two third of the responders have not attended any Continuing 
Dental Education (CDE) programs regarding conscious sedation. Conclusion: Knowledge about the conscious 
sedation is less among the target population and their attitude for gathering information is high.
Keywords: Conscious sedation; Dental Interns; Knowledge; Attitude

ABSTRACT

Pain is one of the most common barriers that affect patients' 
behaviour to seek dental treatment. In dentistry there are 
various techniques ranging from non invasive to invasive, 
involved daily in the management of pain. Behavioural 
management and modication starts from the rst 
appointment and includes both non pharmacological and 
pharmacological pain management methods. The non-
pharmacological methods include verbal and nonverbal 
communications, desensitization, modelling, contingency 
management, audio analgesia, biofeedback, voice control, 
aroma therapy, humor, hypnosis, coping, relaxation 

1implosion therapy and aversive conditioning.  Althougth 
these techniques are feasible, it will consume lot of valuable 
time of dentist and also have legal implications.

The pharmacological methods include premedicaion, 
conscious sedation, local anaesthesia and general 
anaesthesia. Local anaesthesia is widely used for various 
dental treatment like extraction of teeth, implant 
placement, root canal treatment, bone sounding, etc. but it 
has inherent drawbacks like pain, anxiety, failure to secure 
complete anaesthesia, needle stick injury, infection, 

2trismus and nerve injury.

Among the other pharmacological methods, General 
anaesthesia is indicated in patients with certain physical, 
mental or medically compromising condition, patients 
allergic to local anaesthesia, patients who have sustained 
extensive orofacial trauma, fearful, uncooperative and 

1anxious patient.  Though the treatment success is high with 
general anaesthesia, it requires skilled, trained personnels 
and special equipments with hospital set-up to deliver it.

Due to various limitations in different techniques, a new 
technique has emerged to deliver successful dental 
treatment. Patients who have a real fear of dental treatment 
and those who are faced with the prospect of an unpleasant 
and possibly distressing procedure rightfully expect less 
stressful option for sedation. One such technique which 
was introduced early and gaining popularity in the present 
day is CONSCIOUS SEDATION.

According to American Dental Association, Conscious 
Sedation is dened as a minimally depressed level of 
consciousness that retains the patient's ability to 
independently and continuously maintains an airway and 
responds appropriately to physical stimulation or verbal 
command and that is produced by a pharmacological or 

3non-pharmacological method or a combination thereof.  

Conscious sedation is indicated in patients who cannot 
cooperate, patients lacking psychological and emotional 
maturity and anxious patients. This technique utilizes 
nitrous oxide or midazolam and depresses the 
consciousness of the patients which makes dentists to 
deliver treatment without waste of time and without the 
demand of hospital set-up. The major limitation of 
conscious sedation, inspite of its advantages in dentistry, is 
that it is available only to the hands of trained anaesthetists 
and also has complications like cardiac arrest, 

4methemoglobulinemia and diffusion hypoxia.

Since conscious sedation is riveting, furthering daily and a 
reassuring technique, its knowledge among the budding 
dentists is important. Therefore Dental Council of India 
introduced conscious sedation into the dental curriculum. 
Yet the live demonstrations and clinical experience are 
restricted to handful of postgraduate dentists of certain 
specialities. 

Hence it is clearly necessary to nd out what young dental 
students think about the use of conscious sedation in 
routine dental practice which is still an unanswered 
question. This has paved way to conduct the present study 
to assess the knowledge and attitude regarding conscious 
sedation among interns of various dental colleges in 
Chennai.

A cross sectional web based questionnaire study was done 
among the interns of dental colleges in Chennai. The 
questionnaire containing eighteen questions to assess the 
knowledge and attitude about conscious sedation was
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prepared. An invitational email was sent to ten Dental 
Colleges in Chennai. The invitational email included a link 
to the web survey (http://goo.gl/forms/CZmH6Ig7jA). 
Voluntary consent was obtained from the responders. 
Remainder link was sent through email. A total of 300 
interns were approached and among them 123 (41%) 
interns replied and their responses were collected directly 
in GOOGLE DRIVE. Data was analyzed using SPSS 
version 11.0 for frequency and percentages. Ethical 
clearance and permission to conduct the study was 
obtained from the college authorities.

In this study, a total of 123 interns participated out of which 
20 were males and 103 were females. Table 1 shows the 
distribution of Dental Interns knowledge and attitude 
regarding conscious sedation. All responders were aware 
that local anaesthesia was the commonly used technique to 
deliver dental care. With regard to the common difculties 
faced in various anaesthetic techniques, the options were 
equally shared by the respondents between anxiety of 
needle injury, failure to secure anaesthesia and complaints 
of persistent pain after the injection by the patient.

Majority of responders had come across the term conscious 
sedation and 87.8% of them have been taught about 
conscious sedation in their curriculum.

A large number of interns (96.7%) were aware that 
conscious sedation can be used as an alternative technique 
to achieve anaesthesia in delivering dental procedure. But 
among them only three fourth were aware about the 
applications of conscious sedation in dentistry. Protocol 
approved by Dental Council of India to use conscious 
sedation was not known to majority (80.5%) of the study 
population.

Wide range of confusion exists among the set-up used to 
deliver conscious sedation because one third opted for 
hospital set-up only and remaining two third for both clinic 
and hospital set-up. This confusion also extended 
regarding persons legally entitled to deliver conscious 
sedation. 

Three fourth of interns (83.7%) have not assisted 
dentists/anaesthetists at the time of delivering conscious 
sedation and almost all the responders have not attended 
any Continuing Dental Education programs regarding 
conscious sedation. But at the same time many respondents 
were interested in gathering more information regarding 
conscious sedation. Among those interested, 68.6% use 
internet and remaining use textbook as source to gather 
information about conscious sedation. As to the 
complication and advantages of conscious sedation, the 
responders' opinion varied widely.

A key factor in delivering safe, effective, and pleasant 
dental care lies in efcient management of patient 
behaviour. It is important for a dental practitioner to 
perform quality oral health care in an anxious patient by

proper selection of sedation technique amongst the array of 
various non-pharmacological and pharmacological 

1techniques recommended.

In addition to tailoring various behavioral management 
techniques (BMT) to the individual patient, it is also 
important for dental practitioners to utilize techniques 
consistent with their level of professional education and 

5clinical experience.  One such promising technique is 
conscious sedation which allows a dentist to work quicker 
and in a more focused manner, diminishing the chance of 
mechanical error and improving the quality of dental care 
with lesser dental appointments. 

Knowledge of the perceptions of the dentist is useful in 
assessing awareness and misapprehensions regarding the 
same. This may serve as a guide for future research and 
understanding the barriers for using sedation in dentistry. 
There are very few studies reported worldwide regarding 
this aspect. Hence the present study assessed the 
knowledge and attitude regarding the use of conscious 
sedation for dental procedures among the interns of dental 
colleges in Chennai city.

Our study showed that Local Anaesthesia was the 
commonly used technique to deliver dental care to the 
patients. But it has many drawbacks like anxiety, pain, 
fai lure to secure anaesthesia  and difculty in 
administering it to children. Due to all these road blocks, it 
was essential to get introduced with and trained with more 
fascinating, advancing and promising technique – 
Conscious sedation. Introduction of conscious sedation in 
medicine especially in the eld of dentistry pushes the eld 
to much higher level. This helps to handle the 
uncooperative patients in easier way with lesser wastage of 
time. 

The present study showed that 87.8% of responders were 
taught about conscious sedation in their curriculum 

6similar to study done by Kumar VDet al.  Though it is 
present in current dental curriculum, its coverage was not 
appreciable for the emerging dentists to meet with the 
challenges, atleast in assisting dentists or physicians while 
delivering conscious sedation. 

About 16.3% of  interns have assisted dentists 
/anaesthetists at the time of delivering conscious sedation 

6which was higher than study reported earlier.  In the 
present study only handful of dentist (4.1%) have attended 
“Continuing Dental Education” programs regarding 
conscious sedation. This reveals only a few institutions 
offer training in conscious sedation in its undergraduate 
course, in line with the recommendations of the American 
Dental Association.

To conclude, while the knowledge of students towards 
conscious sedation is less, the attitude of students in 
gathering information regarding conscious sedation is on 
the rise. Hence, in addition to concentrating the various 
aspec ts  o f  consc ious  sedat ion  in  curr i cu lum, 
demonstrations and hands-on procedure as diploma or
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short term courses for conscious sedation will give deeper 
insight and experience to the emerging dentists and better 
equip them to handle pain in dentistry.
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Royappettah - 044 2813 3186

Eswari Dental Centre
Mogappair - 9884105711

Kumaran Dental Clinic
Jafferkhanpet - 9841295911

JN Multispeciality Dental Clinic
Avadi - 9791121321

●

●

●

●

Wanted Resident Doctors for the following Clinics
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HANOCON 2015

HEAD AND NECK ONCOLOGY CONFERENCE

The IDA Madras Branch along with SRM Institute of Medical Sciences (SIMS) and AO Chennai 

organized the 8th successful CDE programme titled “HANOCON”- Head and Neck Oncology 

Conference on 23rd August 2015 at Hyatt Regency, Teynampet. It was for the rst time a 

collaboration of dental, ENT and Surgical oncology were represented on a single platform to share 

knowledge to enhance the care for Head and neck cancer affected patients.

The inauguration function of the CDE program was graced by eminent personalities like- Prof K. K 

Ramalingam (Director of KKR ENT Hospital) who was the chief guest, Prof K Sridhar (Vice president 

of SIMS Hospital) who was the guest of Honour, along with Dr Vidyaa Hari Iyer, President, IDA 

Madras Branch, Dr H. Thamizhchelvan, Honorary Secretary, IDA Madras branch. The function was 

made even more special with the felicitation of exemplary surgeons who have contributed and 

brought great laurels  in the eld of dental sciences, ENT and medical sciences. The felicitation of Dr 

Raju Sivasamy was done for his great efforts and work as the Vice president of SIMS Hospital. Prof 

Mohan Kameshwaran, Director of Madras ENT foundation was honoured at his occasion by Dr P 

Nataraj. Dr. S.M.Balaji was felicitated and honoured by Dr H. Thamizhchelvan for his extraordinary 

contribution to the dental fraternity and dental sciences. This occasion was made special with the 

presence and support from whole Executive Committee members of IDA Madras branch.

The welcome address was given by Dr Ranjan Kumar Mohopatra, Director, Medical Oncology, SIMS 

Hospital. It brought great pleasure and encouragement to listen to Prof K K Ramalingam who shared 

about his journey in treating head and neck cancer affected patients and the new reconstructive 

techniques that he had formulated. Prof Sridhar emphasized that the medical and dental specialities 

should co- exist, collaborate and co-operate in treating head and neck cancer to revolutionize and 

expand into the new horizon of treatment and care. Prof Mohan Kameshwaran emphazied that 

upcoming post graduate and practitioners should sought to attain knowledge to give the best 

treatment as a specialist. Prof SM Balaji expounded that the need of the hour is to co-exist and co-

operate among all the specialities to become successful in treating oral cancer. Prof S Rajasundaram 

delivered the vote of thanks and promised that this new beginning of a collaborated forum and that 

HANOCON will be futuristic in taking head and Neck oncology care to the next level. He also 

appreciated IDA Madras Branch for the efforts made with regards to organizing it in collaboration 

with SIMS Hospital to mark a new beginning in the eld of medical and dental sciences.

The total number of participant for this CDE programme was around 500 with around 46 speakers 

and panellist making it a great response with well informative lectures and panel discussions on 

latest concepts and approaches to treating oral cancer, secondaries, tongue and laryngeal cancers. 

The dental fraternity for the various discussions consisted of Prof KK Raja, Prof Rajesh, Prof 

Neelakandan, Prof Thamizh Chelvan, Prof Vivek Narayanan, Dr Jimson, Prof Muthusekar, Dr Malathi, 

Dr Mahesh. The various lectures and case discussions were very interactive and informative with 

information as to how to efciently deal with head and neck cancer.
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9th CDE Program
Awareness Workshop & Stakeholder Consultation

On Mercury Phasing Out From Dental Sector
September 2015 at Sree Balaji Dental College & Hospital

CDE PROGRAMS

TOTAL MEMBERS ATTENDED:
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TOTAL MEMBERS ATTENDED:

CDE PROGRAMS

10th CDE Program
Indian Dental Association and ALKEM Laboratories

September 2015 at Hotel Savera
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CDH ACTIVITIES

A One day Mega Dental Screening camp was conducted at the 

SBOA Junior college on 21.8.15. The programme was organised 

by the Indian Dental Association - Madras Branch along with the 

Rotary club of Madras North. The Tamil Nadu Government Dental 

College, Thai Moogambigai Dental College and Sri Ramachandra 

Dental College took part in this Mega dental screening 

programme. The total of 9967 school children were screened 

starting from Kindergarten to XII std.

The census of the total students screened by the Dental Colleges 

participated in the screening programme is as below:

REPORT OF THE DENTAL SCREENING CAMP AT SBOA
JUNIOR COLLEGE,  ANNA NAGAR, CHENNAI - 600 101
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CDH ACTIVITIES

Tamil Nadu Government Dental College: 4594

Thai Moogambigai Dental College: 1598

Sri Ramachandra Dental College: 3775

Total: 9967
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CDH ACTIVITIES

IDA Madras Branch is association with Rotary Club of Chennai Sun City 
and SRM Dental College, Ramapuram organised a dental camp ar Sri 
Padma Sarangapani School, Virugambakkam. A Total of 247 screening 
and 11 Treatment was done at the venue.

REPORT OF THE DENTAL SCREENING CAMP AT
SRI PADMA SARANGAPANI SCHOOL,

VIRUGAMBAKKAM, CHENNAI
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Upcoming Events

Month: November 6 - 8

Event : International Global Dental Meet 2015

Contact Person: Dr. K.K. Raja - 9840032950

Scientific Convention

Venue : Chettinad Dental College & Hospital
Date : November 26 & 27

Sports Meet

Venue : SRM Kattankulathur Dental College
Date : December 12 & 13

Cultural Fest

Venue : Saveetha Dental College & Hospital 
Date : December 19 & 20

MIDAS FEST 2015
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