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EDITORIAL

Foreword

It is rightly said that “Technology is not a

novelty- It is the only way forward”.

Technological advancement coupled with capitalistic

opportunity has transformed the face of  dentistry from

being macroscopic to microscopic. The advances in dental

technology, skills and patient’s attitude towards dental

treatment have progressed tremendously. Implementing

technology is pushing the standards of  excellence in all

disciplines of  dentistry. Hence, to be a part of  the ever

growing standards, we must “upgrade & update”. Earlier,

the term “upgrade” simply meant “upward slope”. It is not

the road that rises but our clinical abilities and tools that

guide up the road. The advantages of  being in sync with

the advances in research and technology have elevated our

professional skills and abilities to provide excellence in

patient centered dental and oral health care. This can pave

the path towards better practice management.

Heraclitus has rightly said –”The only thing that is

constant is change” and to survive this change, we must

update and upgrade.

Dr. Shishir Singh
Editor-in-Chief

Ex. Clinical Teaching Fellow, Endodontology,
UCL Eastman Dental Hospital, UK

Dean, Professor and Head,
Terna Dental College and Hospital,

Navi Mumbai





Introduction

The great majority of  localized

overgrowths of  the oral mucosa are

considered to be reactive inflammatory

hyperplasia rather than being neoplastic

in nature. The fibroma, is the most

common oral fibrous tumor-like growth.

Most, if  not all fibromas represent

reactive focal fibrous hyperplasia due to

trauma or local irritation.1 Irritation

fibroma (IF), or traumatic fibroma, is a

common sub-mucosal response to local

irritants like plaque, calculus, overhanging

margins, trauma and dental appliances.1,2

Different types of  localized reactive

lesions may occur on the gingiva,

including focal fibrous hyperplasia,

pyogenic granuloma, peripheral giant cell

granuloma and peripheral ossifying

fibroma (POF).2,3

It affects both males and females equally

with an incidence rate of 7.6% of all oral

soft tissue lesions.3 It can occur anywhere

in the oral cavity but most commonly

seen on buccal mucosa along the plane

of  occlusion of  the maxillary and

mandibular teeth. It is round to ovoid,

asymptomatic, smooth surfaced, firm and

sessile or pedunculated mass.4 The

surface may be hyperkeratotic or

ulcerated owing to repeated trauma with

a diameter of 1-2 mm.2 Microscopic

findings show a dome shaped squamous

mass, lined by stratified squamous

epithelium with short to no rete-ridges.

The underlying tissue is composed of

dense collagenous connective tissue made

up of  fibroblasts, interspersed collagen

with scattered vasculature and

inflammatory cells are variably present.5

Case report

A 25 year old female patient reported

with a chief  complaint of  pain and

intraoral growth in relation to 37 region,

since the past 8 - 9 months. Increased

incidence of  pain while intake of  food

and a gradual increase in size to the

present extent was recounted by the

patient. General examination, past
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Oral fibroma - A case report

Abstract

Irritation Fibroma (IF) is a common benign, reactive proliferation of  fibrous

tissue. It occurs commonly in 3rd to 5th decades of  life on gingiva, buccal

mucosa, tongue & palate. It usually presents itself  as a small, painless, mostly

sessile, dome shaped or slightly pedunculated growth with a smooth contour

or superficial ulceration. However, lesions on the lip & tongue present as

circumscribed nodules. Conservative surgical excision is the treatment of

choice, prognosis is good. This paper reports a case of  irritation fibroma in a

25 year old female in relation to the lower left posterior teeth. It was managed

by an excisional biopsy and was diagnosed as an oral fibroma after histological

evaluation. (Terna J Dent Sci 2017;4(1):5-7)

Terna Journal of  Dental Sciences

Conflict of  interest and source of  funding

The authors declare that there is no conflict of
interest concerning the contents of  the study.

This study has been self-supported by the
authors.

medical history and the family history

was non-contributory. On extra-oral

examination, the face appeared to be

symmetrical without presence of

ulcerations, draining sinus or any other

abnormality. However, the submandibular

lymph nodes on the right side were

palpable and mildly tender. Intraoral

examination revealed a well-defined firm,

fibrous growth arising from the buccal

mucosa opposite 37, measuring around

2x2cm (Fig 1). The lesion appeared firm

in consistency with a smooth surface,

oval in shape and pale pink in colour. It

was non-tender, blanched on pressure

and no history of  trauma was noted. On

palpation, the size, site and extent of  the

lesion were confirmed. Excision under

local anaesthesia was the modality of

treatment. On grossing, a single soft

tissue specimen was received in formalin,

approximately 20 mm3 in size, spherical in

shape, pale pink in colour and was of

firm consistency (Fig 2).

On histopathological examination, the

H&E stained sections showed bundles of

interlacing collagen fibres interspersed

Terna Journal of  Dental Sciences 2017;4(1):5-7



Fig 1: Clinical presentation of  the lesion Fig 2: Excised lesional tissue specimen

Fig 3: Low power microphotograph (4X) Fig 4: 10X magnification of the lesion

6 Terna Journal of  Dental Sciences 2017;4(1):5-7

with a few fibroblasts. The collagen fibres

appeared to be arranged in a haphazard

fashion. The surface of  the lesion

showed stratified squamous epithelium

which appeared stretched with the

shortening and flattening of  the rete

pegs. The overall histopathological

features were suggestive of  a fibroma. It

was important to note the lack of  an

inflammatory component in the lesional

tissue (Fig 3&4).

Discussion

The term “inflammatory hyperplasia” is

used to describe a large range of

commonly occurring nodular growths of

the oral mucosa that histologically

represent inflamed fibrous and

granulation tissue. The size of  these

reactive hyperplastic masses may be

greater or lesser, depending on the degree

to which one or more of  the components

of  the inflammatory reaction and healing

responses are exaggerated in the

particular lesion.2 The terminology oral

fibroma implies a benign neoplasm but

most of  these lesions represent reactive

focal fibrous hyperplasia due to trauma,

local irritation or habits like lip biting,

dental malposition or dental

abnormalities.6

IF occurs more frequently in females

than in males between third and fourth

decades of  life.7 As in our case, IF

occurred in a 25 year old female. The

high female predilection and a peak

occurrence in the second decade and

declining incidence after third decade of

life suggested hormonal influences.

Approximately 60% of  IFs occur in the

maxilla and they are found more often in

the anterior region, with 55- 60%

presenting in the incisor-cuspid region.2

In our case, lesion was present on the

buccal mucosa in the lower molar region.

It usually measures less than 1.5 cm and

rarely reaches more than 3 cm in

diameter, but lesions of  6cm and 9cm

have also been reported. The surface may

be either intact (34%) or ulcerated (66%).

The reported case was of  2cm in

diameter with a smooth non-ulcerated

surface. The lesion represents varying

stages of  a fibroma with ossification,

however, ossification or calcification may

not be evident in all cases, particularly in

earlier stages of  growth. Foci of

radiopaque material, bone formation or

dystrophic calcification may be seen,

particularly in large lesions or lesions with

overt mineralization. IF can produce

migration of  teeth with interdental bone

destruction.2



The definitive treatment of  irritation

fibroma is surgical excision by

conventional scalpels, electrocautery,

radiosurgery, or lasers. Although

radiosurgery and electrocautery have the

ability to control bleeding, ensure greater

visibility, and are less invasive than an

incision; their use results in low tactile

sensitivity for cutting, unavoidable

burning flesh odor and poor

postoperative healing.8,9,10 The advantages

of lasers for the treatment of facial

pigmentation, vascular lesions and

fibroma excision include a relatively

bloodless surgical and post-surgical

course, minimal swelling and scarring,

minimal or no suturing, reduction in

surgical time, and minimal or no

postsurgical pain.11 Another benefit is the

possible avoidance of  needle infiltrated

anesthesia, which is desired by many

patients.6

Conclusion

Oral soft tissue reactive lesions, although

a common entity, can cause diagnostic

dilemma for an inexperienced clinician.1

A general knowledge of  oral lesions and

those presenting similarly, enhances the

role in total oral health care services.

Basic histologic knowledge is also

important when trying to distinguish

lesions that are of  connective tissue

origin such as the fibromas, from those

composed of  epithelial or other types of

tissues. This knowledge can assist the

dentist in diagnostic efforts and

treatment planning.12
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Pigmented lesions of oral cavity -
A review

Abstract

Pigmented lesions are commonly found in the mouth. Oral, head and neck

mucosa is not uniformly coloured and several degrees of  chromatic

variegation may be observed in physiological and pathological conditions. The

term “pigmentations of  the oral and head and neck mucosa” may be applied

to a wide range of  entities caused by the accumulation of  one or more

pigments and featuring a change in colour of  tissues. Most of  the

pigmentation is physiologic but sometimes it can be a precursor to malignancy.

Melanin pigment irregularities and color changes of  the oral tissues could

provide significant diagnostic evidence of  both local and systemic disease. The

etiology, clinical features, histopathological features and differential diagnosis

of  pigmented lesions are discussed in the present article.

(Terna J Dent Sci 2017;4(1):8-13)
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Introduction

Pigmented lesions are commonly found

in the mouth. Such lesions represent a

variety of  clinical entities, ranging from

physiologic changes (e.g., racial

pigmentation) to manifestations of

systemic illnesses (e.g., Addison’s disease)

and malignant neoplasms (e.g., melanoma

and Kaposi’s sarcoma). Therefore, an

understanding of  the causes of  mucosal

pigmentation and appropriate evaluation

of  the patient are essential.1 The term

“pigmentation of  the oral mucosa” may

be applied to a wide range of  entities

caused by the accumulation of  one or

more pigments and featuring a change in

colour of  the tissues.2 Oral pigmentation

has been associated with a variety of

endogenous and exogenous etiologic

factors.3,4 Most pigmentation is caused by

five primary pigments. These include:

melanin, melanoid, oxyhemoglobin,

reduced haemoglobin, and carotene.

Others are caused by bilirubin and iron.4

Classification: Various classification

systems have been proposed. Based on

their origin, they can be classified as:5

1. Pigmented oral lesions of benign

melanocytic origin:

- Physiologic pigmentation,

melanoplakia, melanosis, ephelis,

lentigo , melanotic macule

2. Pigmented lesions of benign, non-

neoplastic hematologic/vascular

origin:

- Varicosity, petechiae, purpura,

ecchymosis, hematoma,

telangiectasia

3. Pigmented lesions of  salivary gland

origin:

- Mucocele, ranula

4. Pigmented lesions of benign &

malignant neoplastic melanocytic

origin:

- Nevi, melanoma,

melanoachanthoma

5. Pigmented lesions of benign &

malignant neoplastic vascular origin

/ abnormal vascular morphogenesis:

- Lymphangioma, hemangioma /

vascular malformation, Kaposi’s

sarcoma

6. Pigmented lesions related to

exogenous deposits:

- Amalgam tattoo, heavy metal

pigmentation

7. Drug induced pigmentation

8. Pigmented lesions related to

underlying endocrine disorders:

- Albright’s syndrome, Addison’s

disease, pitutary associated

Cushing’s disease

9. Pigmented lesions related to other

systemic diseases

- Hemocromatosis, Peutz- Jegher’s

syndrome

Pigmentations of the soft tissue can be

divided into exogenous and endogenous.

Exogenous pigmentation is commonly

due to foreign-body implantation in the

oral mucosa eg: metal, graphite, bacteria,

drugs, plant derivatives etc. Endogenous

pigments include: melanin, bilirubin,

hemosiderin and hemoglobin, carotene,

lipofushin, porphyrin.1

Conflict of  interest and source of  funding

The authors declare that there is no conflict of
interest concerning the contents of  the study.

This study has been self-supported by the
authors.
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Based on the clinical presentation the

lesions can be classified as seen in

Chart 1.1

Pathophysiology:

Exogenous pigments in the oral mucosa

are iatrogenic or traumatically introduced;

amalgam being the most common. Cavity

preparation of  a tooth with an existing

restoration results in the entrapment of

fine particles in the fissures of  the rotary

bur. Laceration of  the soft tissue deposits

the particles in the submucosa. The silver

particles in the amalgam slowly leach out

and stain the reticular fibers. If  there are

other materials admixed with amalgam

particles, a foreign body giant cell

reaction is seen microscopically. There

are no untoward effects of  amalgam

tattoos, the pigment remaining in place

for the patient’s lifetime.

Graphite, from lead pencils, is another

source of  exogenous pigment.

Deposition usually occurs in the palate

when pencil is placed in between the

upper and lower teeth with the lead

resting against the hard palate. Someone

accidently bumps them and the graphite

is fractured off the pencil tip and

deposited into the palatal tissues.

Blood pigments are deposited in the

connective tissues as a consequence of

extravasation. Erythrocytes are lysed,

releasing hemoglobin. The hemoglobin is

converted by enzymes into hemosiderin,

which in turn is broken down to bilirubin

and biliverdin, which are phagocytized

and cleared in the spleen. Blood pigments

are usually cleared from the skin or

mucosa within 2 weeks. The extravasation

is attributable to trauma, capillary

fragility, platelet defects or clotting-factor

disorders.

Melanocytic lesions involve synthesis of

melanin pigment granules by

melanocytes. Melanin comes in two types:

pheomelanin (red) and eumelanin (very

dark brown). 4 to 6 genes operate under

incomplete dominance. One copy each

of  those genes is inherited from each

parent. Each gene comes in several

alleles, resulting in the great variety of

different skin tones. When there is no

melanocytic proliferation, i.e., only

increased synthesis of melanin in

melanocyte-containing melanosomes, the

pigment is released into the basilar

keratinocytes, and when their capacity to

retain this pigment is exceeded, pigment

spills into the underlying connective

tissues. These processes are referred to as

basilar melanosis and melanin

incontinence, respectively. Keratinocytes

containing melanin migrate to the

surface. During this maturation process,

the melanin is broken down by

intracellular proteolytic enzymes. On

skin, melanosis occurs in response to

excessive sun exposure. In the mouth,

Chart 1: Chart showing clinical differentiation of  pigmented lesions

Pigmented Lesions

Diffuse And Bilateral

Predominantly
Adult Onset

Focal

Red-blue-purple

Non Blanching

Thrombus
Hematoma

Blanching

Hemangioma
Varix

No Systemic
Signs And
Symptoms

Drug-induced
Pigmentation
Post Inflammatory
Pigmentation
Smoker’s Melanosis

Blue-grey
Amalgam Tattoo
Other Foreign Body
Tattoos
Blue Nevus

Melanotic Macule
Pigmented Nevus
Melanoacanthoma
Melanoma

Brown

Addison’s
Disease
Heavy Metal
Pigmentation
Kaposi’s
Sarcoma

With Systemic
Signs And
Symptoms

Physiologic
Pigmentation
Peutz-
Jeghers
Syndrome

Early
Onset
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melanosis may occur in traumatized

areas, and the traumatized epithelia that

regenerate may do so with concomitant

overproduction of  melanin by

melanocytes those re-populate the region.

Other stimuli for melanin production are

certain hormones and drugs. The adrenal

cortical hypothalamic axis is affected by

hypofunction of  the adrenal cortex. As

serum corticosteroid levels decline,

adrenocorticotropic hormone (ACTH)

production by the posterior pituitary

increases, and because ACTH has

melanocyte stimulatory function, it can

induce melanosis.

Minocycline is a tetracycline derivative

that is used to treat acne. It has been

shown to stimulate mucosal melanocytes

to produce excessive amounts of  melanin

pigment; the mechanism is unknown.

Melanin pigment is synthesized in

melanocytes by a progression of

molecular events that take place within

small membrane-bound organelles, the

premelanosomes. As the biochemical

processes progress, the pigment becomes

compacted into electron dense

melanosomes. Tyrosinase is a key enzyme

required for the synthesis of melanin

pigment; the corresponding gene is

mutated in albinism. Thus, albinos

contain normal numbers of  melanocytes,

but they are unable to produce melanin.

On the other hand, vitiligo is a term

describing acquired depigmented patches

caused by a diminished number of

melanocytes.6

Post-inflammatory healing by

pigmentation is common in lesions like

lichen planus, lichenoid lesions, frictional

keratosis, pemphigus, pemphigoid,

chronic periodontal diseases, AIDS.

DESCRIPTION OF LESIONS

Physiologic pigmentation:

Pigmentation of  the buccal mucosa, hard

palate, lips and tongue may also be seen

as brown patches with less well-defined

borders. The pigmentation is

asymptomatic, and no treatment is

required.

Developmental Pigmentation:

Lentigines: The term lentigo (plural

lentigines) indicates a well-defined

hyperpigmented lesion of  the skin with

an increased number of  melanocytes

arranged as solitary units along the

epithelial-mesenchymal junction without

formation of  nests. Lentigo simplex is

characterized by melanocytic hyperplasia

with increased melanin formation. Solar

lentigines are ultra violet light induced

pigmented lesion.7

Freckle/Ephelis: Ephelides are small red or

light to dark brown macules localized on

sun exposed areas. They affect light

skinned individuals, are multiple, and are

uniform in color and regular in outline,

although confluence leads to irregularly

shaped larger patches. They may occur at

any age but frequently in childhood. They

wax and wane with the degree of  solar

exposure. Polymorphisms in the MC1R

gene and 4q32-q34 are predisposed to

freckles.8 No therapeutic intervention

required.

Melasma/Chloasma: Most appropriately

used to describe the pigmentation

associated with pregnancy and ingestion

of  contraceptive pills. In most cases,

combination of  estrogen and

progesterone induces pigmentation.

Estrogen replacement therapy alone does

not produce melasma. It is usually seen in

females in areas exposed to sun.

Forehead, cheeks, upper lips, chin are

common areas. Dark skin individuals are

commonly affected. It evolves rapidly

and resolves spontaneously after

parturition, cessation of  exogenous

hormones or regulation of  endogenous

sex hormone levels.

Melanotic Macules: Benign pigmented

lesion that is common on the lower lip,

and also seen in gingiva, buccal mucosa

and palate, caused by increased melanin

production with no increase in the

number of  melanocytes. Melanotic

macules are usually smaller than 1 cm in

diameter and show a well-demarcated

smooth border. The color ranges from

light to dark brown and is homogeneous

within each lesion. They are twice as

common in females when compared to

men. Highest incidence is in the fifth

decade. The oral melanotic macule is

innocuous, does not represent a

melanocytic proliferation, and does not

predispose to melanoma. Unlike

ephelides, melanotic macules do not

darken after exposure to sun radiation.

Nevus: Oral melanotic nevi are benign

tumors of  melanocytes. Etiology and

pathogenesis are poorly understood. In

cutaneous counterpart, oncogenic

mutation of  genes coding for

components of the RAS signalling

pathways may play a role. Regarding

morphogenesis, the melanocytic

proliferation can be divided into 3

phases: 1) proliferation of benign

neoplastic melanocytes along the

epithelial mesenchymal junction

(junctional nevus) 2) migration of  these

cells into the mesenchymal compartment

(compound nevi) 3) loss of the junctional

component of  the nevus, so that all

remaining nevomelanocytes are located

within the subepithelial compartment. It

clinically presents as an elevated,

symmetric papule. Pigmentation usually is

uniformly distributed. They are

commonly seen on skin; however,

unusual intraorally. When seen intraorally,

intramucosal and blue nevi are common

types. It is commonly present on palate

and gingiva.9 Microscopically, nevus cells

are large, ovoid, rounded or spindle

shaped cells with pale cytoplasm and may

contain melanin pigments in them.

Nucleus is vesicular. Cells lack contact

inhibition or lose it shortly after they

proliferate. Multi nucleated giant cells are

also seen, but are of little prognostic

value. Spindle cell and/or epithelioid cell

nevus consists of  pleomorphic cells of
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three types: spindle, oval, epithelioid and

both mononuclear or multi nucleated

giant cells. Arranged in well-

circumscribed sheets and there is

considerable junctional activity. Excision

of  all pigmented oral lesions to rule out

malignant melanoma is advised.7

Mucosal Malignant Melanoma: A melanoma

is a malignant tumor comprising of

melanocytes, which are cells derived from

the neural crest that constitute the

melanin pigment in the basal layer of

epithelium. It is rare in the oral cavity

(<1% of all melanomas) and sinonasal

tract. Most cases occur in those older

than 30 years of  age.10 It is more

common in men than in women.11 It

usually arises on maxillary gingiva and

hard palate. Melanoma can exhibit early

in-situ phase: a macular, pigmented patch

with irregular borders, which can

progress to deeply pigmented, nodular

quality with ulceration. Melanoma can

arise de novo as a pigmented or

amelanotic nodule. Microscopically, in

early stage, atypical melanocytes at

epithelial-connective tissue interface,

occasionally with intraepithelial spread

are seen. Later, infiltration into lamina

propria and muscle is seen. Strict

correlation to cutaneous malignant

melanoma is not well established,

although, as in skin, a similar horizontal

or in-situ growth phase often precedes

the vertical invasive phase. Amelanotic

forms may require use of

immunohistochemical identification: S-

100 protein, HMB-45, Melan-A

expression.

Systemic disorders associated with the

presence of oral pigmented melanocytic

lesion:

Peutz-jeghers syndrome: It consists of

mucocutaneous macules, intestinal

hamartomatous polyposis and increased

risk of  carcinomas of  the gastro

intestinal tract, pancreas, breast, and

thyroid.12 The disease is associated with

germline mutations in the LKB1/STK11

gene located on the short arm of

chromosome 19.13 Intraoral, intranasal,

conjunctival, and rectal pigmented lesions

are seen. Black to brown spots of  less

than 1mm in size are typically localised

on the lower lip and in perioral area.

PTEN hamartoma tumor syndromes (PHTS):

It is characterized by mutation in the

tumor suppressor gene PTEN

(phosphatase and tensin homologue

deleted on chromosomes 10.13

Addison’s Disease: Primary hypoadrenalism

caused by auto immune diseases,

infection or malignancy, also referred to

as Addison disease, is characterized by

deficient production of  hormones of  the

adrenal cortex, leading to increased levels

of  adrenocorticotropic hormone

(ACTH). It presents as a brown macular

pigmentation of  local or diffuse quality.

Pigmentation is usually seen in

association with cutaneous bronzing,

weakness, weight loss, salt craving,

nausea, vomiting and hypotension.

Idiopathic-Laugier- Hunziker pigmentation:

Hyper pigmentation of  oral mucosal

tissue involving the lips and buccal

mucosa. Subsequent reports of

pigmentation of  esophageal, genital,

conjunctival mucosae and acral surfaces.

Multiple, discrete, irregularly shaped

brown to dark brown oral macules.

Melanotic neuro-ectodermal tumor of  infancy

(MNTI): It begins as a non-ulcerated,

lightly pigmented, blue or black lesion on

the anterior aspect of the maxilla and

rapidly expands to form a swelling. The

intraoral lesion appears as a sessile,

lobulated mass, often reaching 2-4 cm in

diameter by the time of  diagnosis. Bone

destruction and displacement of  teeth

often occur because of the intraosseous

location in the maxilla.

Histopathologically the tumor is biphasic,

non capsulated and infiltrating. Alveolus

like spaces lined by cuboidal or large

polygonal cells, pale abundant cytoplasm

and nuclei with finely dispersed

chromatin are seen. Central portion of

space contain many small round

neuroblast-like cells with little cytoplasm

and round deeply stained nucleus.

Non melanin associated pigmented

lesions:

Jaundice: It is caused by excessive levels of

serum bilirubin. Hyperbilirubinemia

often induces a yellowish discoloration of

the skin, eyes and mucous membranes.

Treatment of  underlying disease will lead

to resolution of  jaundice.

Hemoglobin and iron associated pigmentation:

Hematomas, petechiae, purpurae and

ecchymoses are caused by extravasation

of  blood into the soft tissues. They

appear as nonblanching, flat or elevated

pigmented lesions. The color, produced

by the degradation of  hemoglobin to

bilirubin and biliverdin, varies among red,

purple, blue and bluish black depending

on the length of time the blood has been

present in the extravascular spaces. The

color gradually returns to normal, but

this can take up to 2 weeks. If

hemorrhagic lesions occur in the absence

of recent trauma, the patient should be

investigated for platelet disorders and

coagulopathies.

Petechia: Capillary hemorrhages will

appear red initially and turn brown in a

few days. Causes of  oral petechiae are

aplastic anemia, bulemia, chronic renal

failure, fellatio, forceful coughing,

hemophilia, HIV, infectious

mononucleosis, leukemia, liver cirrhosis,

nonspecific trauma, oral intubaion, osmf,

overexertion, streptoccoccal infection,

systemic lupus erythematosus,

thrombocytopenia, Von willebrand’s

disease.

Hemochromatosis (bronze diabetes): The

deposition of  hemosiderin pigment in

multiple organs and tissues. They
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comprise of heritable disease or

secondary to a variety of  diseases

including chronic anemia, porphyria,

cirrhosis, post-caval shunt for portal

hypertension, and excess intake of  iron.

Lesion shows male predilection. The oral

mucosal lesions of  hemochromatosis are

brown to gray, diffuse macules that tend

to occur in the palate and gingiva. It can

also be golden to brown if  pigmentation

present in submucosal layer or in salivary

glands. The tissue can be stained for iron

by using Prussian blue; iron levels will be

elevated in the serum if

hemochromatosis is present.7

Porphyria: Porphyrin is obtained from

haemoglobin, nitrogen containing organic

compound. Disturbed porphyrin

metabolism results in increased

formation and excretion of  porphyrin or

its precursors. Patients develop sensitivity

to light. Reddish-brown urine, teeth,

ulcers, destruction of  cartilage and bone

causing deformation of  nose ears and

fingers are seen. Teeth are pinkish brown

but scarlet when viewed under UV light.

It is an autosomal recessive trait. Scarring

is frequent.

Chromehidrosis: Increased lipofushin

results in chromehidrosis which means

secretion of  colored sweat (green, blue,

black, yellow, brown). Lipofushin is a

yellowish brown pigment from the

cytoplasm of  non-dividing cells (eg:

neurons). Sweat is odourless and turbid.

When dried, sweat is in the form of

glistening, deeply colored flecks. Flecks

are adherent to surface. It is more often

seen in blacks.

Carotenemia: Carotene is a lipochrome that

normally adds yellow color to the skin.

Carotenemia may be particularly evident

when the stratum corneum is thickened

or when the subcutaneous fat is strongly

represented. It is commonly seen in

children. Usually caused by excessive

intake of  carrots, but it can also be

associated with the ingestion of  many

other yellow and green vegetables and

citrus fruits. Hypothyroidism, diabetes

mellitus, hepatic diseases, anorexia

nervosa, and renal diseases may be

associated with carotenemia. Pigmen-

tation of skin is present, but not of the

sclera and oral cavity. The condition of

carotenemia is harmless, but it can lead to

a mistaken diagnosis of  jaundice.

Other localised lesions which appear

pigmented are: hemangioma, varicose

veins, mucocele, hematoma, lipoma,

Kaposi’s sarcoma, xanthoma, fordyce’s

granules.

Exogenous pigments

Heavy metal pigmentation: Systemically

absorbed metals induce discoloration of

the oral mucosa, caused by peripheral

metal accumulation. Arsenic, lead,

bismuth, mercury, silver, gold are the

metals most frequently involved. Bismuth

is used to treat syphilis and lichen planus.

Its administration is associated with

diffuse pigmentation forming a blue-

black line on the inner aspect of  the

gingival sulcus or dark pigmentation of

the buccal mucosa, sore tongue, metallic

taste and burning sensation in the mouth.

Bismuth combines with hemoglobin or

an acid radical of  the blood. Blue black

bismuth sulphide granules are formed by

hydrogen sulphide of  bacteria. Sulfide

granules can be demonstrated within the

capillary endothelial cells as well as

adjacent connective tissue. Bismuth lines

can be demonstrated radiologically in

growing ends of  bone. A characteristic

feature of plumbism (lead poisoning) is

the so called “burtonian line”, a gray

linear area of  discoloration below the

gingival margin. Silver (argyria) and gold

(chrysiasis) may produce slate gray oral

pigmentation and purple gingival

discoloration, respectively. Heavy metal

intoxication can be associated with a wide

range of  systemic signs and

symptoms.1,2,14

Amalgam tattoos: Isolated, blue, grey or

black macules are seen, depending on the

depth of  metal within the tissue. They are

due to deposition of  a mixture of  silver,

tin, mercury, copper and zinc, into the

oral soft tissues. Histopathologic features

include discrete, fine, dark granules and

irregular, solid fragments. They can be

found along collagen bundles and vessels

and also are found within macrophages,

mulinucleated giant cells, fibroblasts, and

endothelial cells.7

Graphite Tattoo: It tends to occur on the

palate and represents traumatic

implantation from lead pencil.The lesions

are usually macular, focal, and gray or

black.

Ornamental tattoos: These are lettering or

intricate art work caused by inks contain

carbon particles obtained from brunt

wood, plastic, paper, Indian ink, plant

derived matter etc.

Pigmentation due to Euclea natalensis:

Pigmentation caused because of  brushing

teeth with roots of  Euclea natalensis.

Roots contain naphthoquinones which

are pigmented. The mouths of  root users

are bright orange. This form of  oral

pigmentation is reversible.

Drug associated with pigmented lesions: Many

non-heavy metal containing drugs can

induce discoloration of  oral tissues.

Direct deposition on oral surfaces, local

accumulation after systemic absorption,

stimulation of  melanin-related pathways,

and bacterial metabolism, alone or in

combination, may result in oral

pigmentations. The most commonly

reported drugs are nicotine,

phenothiazines, heroin, busulfan,

doxorubicin, 5-fluorouracil, amiodarone,

quinidine, minocycline, bleomycin,

cyclophosphamide, antimalarians, oral

contraceptives, zidovudine, ketoconazole,

clofazamine, tetracyclines, premarin,

clofazemine, clorhexidine, carotene.1,14

Differential Diagnosis

Evaluation of  a patient presenting with a
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pigmented lesion should include a full

medical and dental history, extraoral and

intraoral examinations and laboratory

tests.15 The history should include the

onset and duration of the lesion, the

presence of associated skin

hyperpigmentation, the presence of

systemic signs and symptoms (e.g., malaise,

fatigue, weight loss), use of  prescription

and non-prescription medications and

smoking habits. Pigmented lesions on the

face, perioral skin and lips should be noted.

The number, distribution, size, shape and

colour of intraoral pigmented lesions

should be assessed. In general, benign

pigmented lesions show regular borders

and are small, symmetric and uniform in

colour. They may be either ûat or slightly

elevated. In contrast, irregular borders,

colour variation and surface ulceration

suggest malignancy. Clinical tests such as

diascopy, radiography and laboratory

investigations such as blood tests can be

used to conûrm a clinical impression and

reach a deûnitive diagnosis. However,

because it is not always possible to

distinguish between a benign pigmented

lesion and an early melanoma on the basis

of  clinical features alone, biopsy is usually

recommended for focal oral pigmented

lesions that cannot be explained by local

factors.1

Conclusion

Diagnosis of pigmented lesion of the

oral cavity and perioral tissues is

challenging. Some non-melanotic lesions

such as ethnic tattoos or heavy metal

pigmentation are easily recognised on

clinical grounds. A biopsy is indicated if

the history does not allow distinguishing

between melanocytic and non-

melanocytic lesions. With exception of

oral malignant melanoma, all pigmented

primary lesions are benign. Treatment is

required only when associated with

discomfort. However, no reliable criteria

exist for the clinical differentiation

between malignant melanoma and other

melanotic pigmented lesions. Biopsy is

the gold standard in such situations.
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The origins of  yoga have been

speculated to date back to the pre-

Vedic traditions. It helps maintain

the physical, mental and social well-

being of  an individual. In modern

times, yoga is being practised on a

large scale in schools and

institutions across the globe.

Yoga has been proven to be safe

and effective form of  exercise that

is particularly used to build

strength. It not only helps align and

flex the body but also re-vitalizes

the mind. The best thing about

yoga is that it is suitable for any age

group. Yoga asanas can be tailored

to meet specific needs of an

individual. It can be modified to

suit people as per their systemic

health problems.

Yoga and dentistry combine

surprisingly well to be helpful for

both the dentist and the patient. It

comes of help while dealing with

stress and clearing one’s mind.

Needless to say, stress acts as one

of the factors responsible for

imbalance in the physiological and

psychological functions of  the

body. It can also act as a great stress

buster for patients who are

apprehensive about visiting a

dentist. The breathing exercises

alone can help patients to relax and

stay calm during treatment. This

invariably has a positive impact on

patient’s health as they become less

inclined to skip their dental

appointments.

Stress has been implicated as one

of the reasons in

temporomandibular joint

dysfunctions caused indirectly due

to clenching habit making it

relevant to dentistry. Dental

professionals spend a lot of time

slouching over the chair or reaching

forward on daily basis. This

culminates to musculoskeletal

disorders which are commonly seen

among dentists. However yoga can

help prevent injuries and reduce the

risk of  back, neck and shoulder

pain. Bhujangasana is one of  the

asanas which make the spine supple

and rejuvenates and revitalises the

spinal cord.  Padmasana also

relieves stress in the back. The

exercise increases strength of  the

muscles and reduces the tension in

the back and shoulders. It may seem

impractical to take out time and

practise yoga when one has to go

through a long list of  patients.

Small bouts of  exercises when done

in between patients are as helpful as

longer sessions.

Yoga asanas stimulate various

glands and improve blood

circulation in the body. The oral

cavity being highly vascular is

definitely influenced by yoga

exercises.

Yoga is a versatile, enjoyable and

highly beneficial form of  exercise

for a large proportion of  people. It

can be helpful for both physical and

mental health and is a great way for

dentists and patients to overcome

stress and anxiety.  To conclude,

yoga integrates the external and

internal factors that help maintain

an individual’s mind and body

healthy. It should not just be

practised on international yoga days

but also on a daily basis to reap the

benefits. It is now important to find

ways to bring the benefits of  yoga

to the dental community.
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Introduction

According to WHO 1992 definition,

ameloblastoma is usually defined as

unicentric, nonfuntional, intermittent in

growth, anatomically benign, locally

invasive polymorphic neoplasm

consisting of  proliferating odontogenic

epithelium, which usually has a follicular

or plexiform pattern, lying in a fibrous

stroma.1 Although the tumor has been

recognized for many years, the etiology

of  the disease remains unclear. It

accounts for 5-15% of all intraosseous

ameloblastomas.2 Ameloblastomas

originate from the epithelium involved in

the formation of  teeth: enamel organ,

odontogenic rests of  malassez, reduced

enamel epithelium and odontogenic cyst

lining. Ameloblastoma is an intraosseous

odontogenic neoplasm of  great interest

due to its ability to aggressively infiltrate

the maxillofacial region; this infiltration

may cause severe trauma and, in some

cases, poses a risk to the patient’s life.3

Case Report

A 36 year old male patient reported with

the complaint of  a progressively

enlarging swelling over the right lower

jaw for the past 2 years. There was no

history of  similar swellings elsewhere in

the body. On extra oral examination, no

gross asymmetry was present and

palpation revealed a firm swelling on

right body of  mandible, extending from

right symphyseal area to the angle of

mandible (Fig 1A). The skin over the

swelling was normal, without visible

pulsation or secondary changes. On

palpation, it was non-tender, non-

compressible, non-reducible and firm in

consistency. Intraorally, there was mild

obliteration of  alveolobuccal and

alveololingual vestibules extending from

right mandibular first molar region to

third molar region (Fig 1B). Lower right

second molar was mobile. No cervical

lymphadenopathy and no other focal

neurological deficit signs were present.

The patient was well developed and well

nourished.

Panoramic view showed a multilocular

lesion extending from periapical region

of right first molar to angle region.

Inferior border was expanded and

perforations were noticed. Right lower

second molar showed severe root

resorption. Right inferior alveolar canal

was inferiorly displaced (Fig 2). CT scan

showed an expansile lesion of  the right

region of  mandible with cortical

perforation seen on axial and coronal

sections at the body (Fig. 3). There was

no evidence of  lymphadenopathy and no

areas of  abnormal enhancement. A

provisional diagnosis of  ameloblastoma

was made and tumour resection was

carried out. Histopathological picture

(Fig 4) showed large follicles lined by tall

columnar ameloblast-like cells with

hyperchromatic nucleus exhibiting

reverse polarity. Centre of  the island

showed star shaped stellate reticulum-like

cells. The connective tissue was

fibrovascular. Final diagnosis of  follicular

amelobastoma was thus made.

Discussion

Ameloblastomas originate from epithelial
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Abstract

Ameloblastoma is a true neoplasm of  odontogenic epithelial origin. Although

its growth is localized, the tumor can also be infiltrative and persistent; however,

its behavior is usually benign. The mandible is the most commonly affected site

and ameloblastoma is most frequently diagnosed between the fourth and fifth

decades of  life. In addition to a brief  review of  the literature, discussion of  the

clinical, imaging and histopathological characteristics of  this tumor is presented
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remnants of  dental embryogenesis,

without the participation of  the

odontogenic ectomesenchyme. Gorlin

identifies Cusack as the first person to

identify ameloblastoma in 1827. Falkson

gave a detailed description in 1879. Wedl

(1853) gave the first histopathologic

description and called the tumour

cystosarcoma adenoids. Malassez

introduced the term ‘adamantine

epithelioma.’ In 1930, Ivy and Churchill

encouraged the use of  term

‘ameloblastoma’ which is the preferred

terminology till date.4

Although a wide variation in the range of

ages can be observed, ameloblastoma

primarily affects young adults between

the fourth and fifth decades of  life.

Similar to the observation in the case

report, the mean age is most commonly

between 35 and 45 years.3,4 The typical

ameloblastoma begins as a slowly

destructive asymptomatic and

intraosseous expansion, being a lesion

that tends to expand and infiltrate, rather

than perforate the bone. Both expansion

and perforations were observed in our

cases. Symptoms occur if  the tumour is

secondarily infected. These tumors are

classified as solid or multicystic (86% of

cases), unicystic (13% of cases) or

peripheral or extraosseous (approximately

1% of cases). In addition, rare malignant

subtypes with metastasis can occur.

Ameloblastomas can occur at any

location in the mandible or maxilla, but

the regions of the inferior molars and

mandibular ramus are the most prevalent

anatomical locations (80%) as also noted

in our case.3,4 Larger tumors may rupture

the bone cortex and infiltrate adjacent

soft tissues on the lingual surface of the

mandible. When the tumor occurs in the

maxilla, the posterior region is the most

affected, and the evolution and invasion

of  the tumor may compromise the

maxillary sinus and the orbit.

The most common radiographic findings

are unilocular and multilocular masses,

septation, association with unerupted

teeth, loss of lamina dura and root

resorption.5 In the unicystic type, the

lesions usually appear as radiolucent areas

with relatively well-defined borders that

surround the crown of  an impacted third

molar, resembling a dentigerous cyst. In

solid or multicystic ameloblastomas, a

multilocular radiolucent lesion with

undefined borders is the most

characteristic radiographic aspect (soap

Fig 1: (A) Extraoral and

(B) intraoral view

Fig 2: Panoramic view showing a multilocular lesion in the

right mandibular posterior region

Fig 3: CT scan showing an expansile lesion in

the right side

Fig 4: Histopathology of  the lesion (45X)
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bubble or honeycomb appearance). Our

case showed the multilocular variety

which was well defined. However, even

when an ameloblastoma shows the typical

expansive multilocular aspect, the

differential diagnosis can include a variety

of  odontogenic and nonodontogenic

lesions with similar radiographic

characteristics (aneurysmal bone cyst,

odontogenic keratocyst, ameloblastic

fibroma, odontogenic myxoma, giant cell

lesions and brown tumor of

hyperparathyroidism). The

histopathology of  ameloblastomas

basically consist of the proliferation of

epithelial cells arranged in variable

patterns, which may occasionally coexist

in the same tumor.5 The most frequent

histopathological patterns are the

follicular and plexiform subtypes.6,7

Although rare, other histopathological

patterns can also be observed, such as

acanthomatous, granular cell, basal cell

and desmoplastic.7 Our case showed

features of follicular ameloblastoma.

Although clinical and imaging findings

aid in the differential diagnosis,

histopathological evaluation is essential

for the definitive diagnosis of

ameloblastomas. For successful

treatment, early diagnosis and detection

of the precise boundaries of the tumor

are essential. However, due to the slow

growth rate of  these tumors and the

ability to develop late recurrences, the

recurrence events may occur several years

after the initial primary tumor resection,8

and a long follow-up is recommended for

patients diagnosed with this type of

tumor.

Conclusion

Ameloblastoma is an aggressive tumour

of  odontogenic origin. Little is known

regarding the biological behaviour of  this

tumor despite several articles published

on the subject. A careful clinical

examination combined with a thorough

imaging investigation to evaluate the

general aspects of  the lesion and its

margins, as well as its internal architecture

and its relationship to adjacent

anatomical structures, can assist in

treatment planning. This information

coupled with the histopathological

confirmation of  the diagnosis will allow

for the selection of  the best individual

therapeutic approaches, increasing the

treatment efficacy in patients diagnosed

with this tumor. A long term follow up is

indicated.
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Introduction

A pulp less tooth has commonly lost

considerable amount of  tooth structure,

probably due to caries or previous

restoration and access preparation for

endodontic therapy.1 Also, these teeth are

more brittle owing to loss of  moisture.

Posterior teeth are subjected to more

forces than the anterior teeth because it

is closer to the transverse axis. Therefore

careful occlusal adjustments are required

to reduce potentially damaging lateral

forces during excursive movements.2

A pulp less tooth requires a restoration

that conserves and protects the remaining

tooth structure. Thus, a cuspal coverage

along with post and core in case of

grossly destructed tooth is required. In

case of anterior teeth requiring post and

core, the circular configuration allows the

use of single prefabricated post.

However, in case of  posterior teeth,

placement of  single post would not

provide enough retention for the core.

Thus, the need for secondary post

placement. This not only would provide

retention but also anti-rotation factor.

Mandibular molars are thin mesiodistally

and wide buccolingually.3 The

mesiobuccal and mesiolingual canals in

the mandibular first molar can be

circular, but they possess a distal

curvature in 84% of  the cases.4 This

curvature will prevent the clinician from

preparing the canal to the desired length

and the use of  prefabricated post. The

distal root in mandibular first molars is

straight in 74% of  cases,4 making it the

canal of  choice for post placement. Thus,

in these cases due to divergent roots and

canal configuration, the use of custom

fabricated split posts can be justified.

Indications for custom fabricated split

cast post:1

For multi-rooted divergent roots, with

grossly decayed coronal tooth structure,

in case of  maxillary teeth, palatal canal is

used as primary post and the mesial or

distal canal is used for secondary post. In

case of mandibular teeth; distal canal is

used for primary post whereas mesio-

buccal or mesio-lingual canal is used for

the secondary post.

In this article, rehabilitation of  grossly

destructed posterior teeth using split post

has been explained.

Case report

A 36 year old patient reported to the

department of  Prosthodontics for

restoration of  missing 46. 47 was grossly

broken down. The treatment options

suggested to the patient were:

1. Implant with respect to 46 and

coronal restoration of 47 with

porcelain fused to metal crown.

Rehabilitation of extensively broken
down mandibular teeth using custom
split post and core foundation
- A case report

Abstract

In case of  badly broken down posterior teeth, endodontic treatment followed

by cuspal coverage is needed. However, in cases when remaining tooth

structure is very less, cast post and core is indicated. In case of  posterior teeth,

the masticatory forces are more compared to the anterior teeth, hence, a single

cast post to support the core would not suffice. Also, due to radicular anatomy

and divergent canals, a single post is contraindicated. Thus, a split cast post

can be fabricated in such cases. This article describes rehabilitation of  a grossly

broken down tooth using custom made split cast post and core followed by

porcelain fused to metal restoration. (Terna J Dent Sci 2017;4(1):18-20)
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2. Fixed dental prosthesis with respect

to 45, 46 & 47.

Patient opted for fixed dental prosthesis

w.r.t 45, 46 & 47. 47 showed loss of

coronal structure. Radiographic

examination of  47 revealed divergent

canals indicating the use of split post

with respect to 47 followed by fixed

dental prosthesis.

Treatment procedure

All weakened tooth structure was

removed. Tooth preparation was carried

out for 45 and 47 to receive a 3 unit

porcelain to metal restoration. Heavy

chamfer finish lines were prepared.

Primary post space was prepared using

peeso reamer (Mani Peeso Reamer) upto

#3 instrument for distal canal short of

the apex by 4 mm. Mesial canal post

space was also prepared which acted as

the anti-rotation element (Fig 1). A

prefabricated metal post which fitted

snugly into the secondary post space was

selected. Pattern for primary post was

prepared with autopolymerising pattern

resin (Pattern Resin, GC Corporation

Tokyo Japan) using bead brush technique.

A primary post is fabricated first along

with the core making allowance for the

Fig 1: Tooth preparation done w.r.t. 47 Fig 2: Post and core made in pattern resin in distal canal

Fig 3: Post and core in place with prefabricated post in mesial canal Fig 4: Post and core reassembled extra-orally
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Fig 6: Final restoration lutedFig 5: Post and core trial



secondary post from the occlusal surface.

A thin cylinder of autopolymerising resin

was made first and inserted upto the

entire length of  the post space.

Subsequently more polymer was added,

moistened with monomer and was

reinserted into the post space, till it

snugly fitted the canal. Slightly moldable

resin was then added to make the core

structure (Fig 2). Post was lubricated with

petroleum jelly. A prefabricated metal

post was then passed through the hole in

the core to snugly fit the secondary canal

(Fig 3). Custom post was then casted and

tried in patient’s mouth (Fig 5). Each post

was tried in the tooth to check if  it seated

passively. Prefabricated post was made to

pass through the keyway upto the

previous marking made. Excess was cut

away. Both posts were cemented in place

using glass ionomer cement (GC Luting

and Lining Cement GC Corporation

Tokyo Japan). After the cementation of

post, tooth preparations were refined.

Final impression was made with two-step

putty light body impression technique

(Aquasil, Densply). After the metal try-in,

bisque trial was done. Final prosthesis

was fabricated and luted using glass

ionomer cement (Fig 6). The canine

guided occlusion was maintained and

occlusal interferences were removed.

Discussion

In the event of  extensive coronal

destruction, a post can provide retention

and stabilization to the core.3 Hemmings

et al4 found that addition of any

antirotational feature to a post improves

resistance to torsional forces. Tjan and

Miller5 demonstrated that rounded posts

with or without anti-rotational features

do not differ from each other in retentive

values. However, posts with anti-

rotational features are better able to

sustain the failure load.

The cast post is custom fitted; it requires

only a minimal reduction of root

structure. Because of  the oval shape of

the distal root,6 the custom-fitted post

will resist rotational forces. In this case,

due to the oval morphology of  distal

canal, custom cast post and core was

fabricated, while in the mesio-buccal

canal a prefabricated post was used as

secondary post due to its circular

morphology. Posts do not strengthen the

remaining tooth structure; they mainly

provide retention and stabilization to the

core.3 If  a single custom-fitted post can

provide adequate retention and

stability, the placement of  additional

posts will not serve any purpose. In

cases of  short roots, thin roots, or long

clinical crowns, the placement of

additional posts might be required to

achieve proper retention. In a two-piece

post and core, the difference in path of

insertion can provide sufficient retention

for the core.

The presence of  split for this post system

reduces the insertion and cementation

stresses for this post system. The split

will act as a vent for release of

hydrostatic pressure during cementation

of  post and reduce the stresses.

20 Terna Journal of  Dental Sciences 2017;4(1):18-20

Conclusion

The clinician should have a good

knowledge of  the canal morphology and

must choose either cast or pre-fabricated

post system best suited for the case.

Custom cast posts are used in case of

narrow non-circular canals and split cast

posts are used when divergent canals are

present not allowing single path of

insertion. The technique is simple, easy

and can be used in rehabilitating a grossly

destructed posterior tooth with divergent

canals.
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Introduction

The removal of  organic debris is the

primary purpose of  cleaning and shaping

in endodontic procedures in permanent

teeth .1 Root canal preparation is

performed with files, reamers, sonic

instruments or mechanical apparatus, and

nickel-titanium (Ni-Ti) rotary file systems.

Since most hand techniques are time-

consuming and may lead to iatrogenic

errors (i.e. ledging, zipping, canal

transportation and apical blockage), much

attention has been directed towards root

canal preparation techniques with Nickel-

Titanium Rotary instruments.2 The design

and flexibility of  Nickel-Titanium alloy

allow these files to keep the original

anatomy of  root canals and reduce

procedural errors.3, 4 Also, because of  the

funnel-shaped canal preparation, a more

predictably uniform paste filling can be

obtained in permanent teeth.5 Rotary files

facilitate better patient’s cooperation by

shortening treatment time for cleaning

canals.6 The cleaning capacity of  different

NiTi rotary systems varies because of  the

different cross-sections and blade designs

of  each system.7 Two such new models

used in this study are; ProTaper Next

(Dentsply Maillefer, Ballaigues,

Switzerland) and Silk (Mani, Japan).

There are 5 PTN files available, in

different lengths, for shaping canals,

namely X1, X2, X3, X4, and X5. In

sequence, these files have yellow, red,

blue, double black, and double yellow

identification rings on their handles,

corresponding to sizes 17/04, 25/06, 30/

07, 40/06, and 50/06, respectively.8

Another rotary Nickel Titanium system is

Silk (Mani, Japan). These are available as

simple, standard and complex packs.

Each one is a pack of  three instruments

with different size and taper. Simple pack

has .08/25, .06/25, .06/30; standard pack

has.08/25, .06/20, .06/25; complex pack

has .08/25, .04/20, .04/25. In each pack,

.08/25 is the orifice opener. Additional

sizes (.04/30, .04/35, .04/40, .06/35, and

.06/40) are available separately. Each

pack is available with 21and 25mm

lengths. Though various studies have

concluded the effectiveness of  Nickel

Titanium Rotary systems over hand files,

regarding time required, error reduction

during root canal preparation, and

preservation of  root canal shape;

literature comparing the cleaning ability

of Protaper Next and Silk file system is

not available. Thus, the aim of  present

study is to evaluate and compare the

A comparison of two NiTi rotary systems,
ProTaper Next and Silk for root canal
cleaning ability (An in vitro study)

Abstract

The aim of  the study was to evaluate and compare the cleaning efficacy of

teeth instrumented with ProTaper Next and Silk File Systems. 40 permanent

mandibular premolar teeth with single canal were selected. ProTaper Next file

system was used to prepare the root canals of  group 1 comprising of  20

samples, and the Silk file system was used to shape the root canals of  group 2.

After cleaning and shaping, the teeth were sectioned longitudinally. The debris

score evaluation with a stereomicroscope (30X magnification) preceded the

statistical analysis with ANOVA and Student-t tests. No statistically significant

difference seen between the two experimental groups (Protaper Next and Silk)

concerning the debris in the apical, middle and coronal thirds of  root canals.

Rotary Systems (ProTaper next and Silk) showed acceptable cleaning ability in

permanent root canals. (Terna J Dent Sci 2017;4(1):21-24)
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cleaning efficacy of  teeth instrumented

with two rotary instrumentation systems

viz. Protaper Next File System and Silk’s

File System.

Materials and methods

All extracted single-rooted human

mandibular premolar teeth were stored in

distilled water at 37°C immediately after

extraction.  They were then immersed in

0.5% sodium hypochlorite for one week

for disinfection and again stored in

distilled water at 37°C. After

radiographing in buccolingual and

mesiodistal directions, teeth with open

apices, severely curved, bifurcated canals,

internal resorption were excluded, and

teeth with single canal were included in

the study.

40 teeth randomly divided into two

experimental groups of  20 teeth each,

were decoronated using the diamond

disk, and root lengths were standardized

at 16 mm. Working length was

determined 0.5 mm short of  the apical

foramen using #10 K file.  Teeth with the

apical diameter larger than size 15 K-file

excluded from the study helped

standardization. The apical foramen was

sealed using modelling wax.

X-smart Endo motor (Dentsply

Maillefer) was utilized for preparing both

the test groups, with speed and torque

adjusted according to manufacturer’s

recommendation. 

Group 1 - ProTaper Next 

The ProTaper Next files used in the

sequence as per manufacturer’s

instructions. ProTaper Next X1(0.17/

0.04), and X2(0.25/0.06) at a rotational

speed of  200 rpm and 200-g/cm torque

with a brushing motion.

Group 2 - Silk

Standard Pack was used .06/20 and .06/

25 till full working length with the speed

of  500 rpm, 300 g/cm torque.

In all the groups, the tooth was irrigated

1 mm short of  the working length with 2

ml of  5% sodium hypochlorite after the

use of  each instrument. At the

completion of  the instrumentation, each

prepared canal was flushed with 5 ml

17% liquid EDTA for 60 seconds,

followed by 5.25% sodium hypochlorite

for 1 minute. After preparation and final

irrigation, longitudinal sectioning of  all

the teeth was done according to Sabet et

al.9 Two longitudinal grooves were placed

on the outer surface of the roots and

teeth were split in half  with a chisel and

mallet.  Each half  was further divided

into three parts for evaluation (i.e.

coronal third, middle third and apical

third) and each third was evaluated at a

magnification of 30X under a

stereomicroscope.

The scoring system used in this study was

as proposed by Hulsmann et al.10 Criteria

for the scoring is as follows: For Debris

(Dentin chips, pulp remnants and

particles loosely attached to the canal

wall)

Score 1: Clean canal wall, only very little

debris particles

Score 2: Few conglomerations of  debris

present

Score 3: Conglomerations < 50% of  the

canal wall covered 

Score 4 : >50% of  the canal wall covered

with debris. 

Score 5: Complete or nearly complete

covering of  the canal wall by debris

Statistical analysis: 

All the data was analyzed and subjected

to ANOVA test for comparing the three

areas of  the canal. *P-value was set at

P<0.05

Discussion

Premolars were selected in this study

because they are extracted commonly for

orthodontic treatment. Decoronation

assured standardization of  specimens. In

modern day endodontic practice, use of

NiTi instruments for root canal shaping

has gained momentum. Review of

literature suggests that rotary

instrumentation is more efficient in their

cleaning ability and safety.

The ProTaper NEXT (PTN) System

provides shaping advantages through the

convergence of  a variable tapered design

on a given file (ProTaper Universal),

innovative M-Wire technology, and a

different offset mass of  rotation. This

rotary file system utilizes both an

increasing and decreasing percentage

tapered design on a single file. This

design feature serves to minimize the

contact between a file and dentin, which

reduces dangerous taper lock and the

screw effect while increasing efficiency.

Incorporating M-Wire into the

mechanical design of  ProTaper NEXT

Score 1 Score 2 Score 3 Score 4 Score 5
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Result – Representative Stereomicroscope Images

Group I – ProTaper Next

APICAL MIDDLE CORONAL

APICAL MIDDLE CORONAL

Table showing mean debris scores in ProTaper Next and Silk

Rotary file system ProTaper Next Silk P value

3 areas Mean Mean

Apical 2.1 2.5 0.358

Middle 2.35 2.7 0.937

Coronal 2.45 3 0.375

Graph showing comparison for coronal-middle-apical areas
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improves the resistance to cyclic fatigue,

decreases the potential for broken

instruments, and increases flexibility.

PTN files produce a unique asymmetrical

rotary motion and, at any given cross-

section, the file only contacts the wall at

2 points. Clinically, PTN provides three

significant advantages:

(a) Reduced engagement due to the

swaggering effect which limits

undesirable taper lock;

(b) Affords more cross-sectional space

for enhanced cutting, loading and

augering debris; and

(c) Allows any PTN file to cut a bigger

envelope of  motion compared to a

similarly-sized file with a

symmetrical mass and axis of

rotation.

A smaller-sized and more flexible PTN

file can cut the same size preparation as a

larger and stiffer file with a centred mass

and axis of  rotation. Silk’s unique cross-

sectional tear drop design cuts

exceptionally well and resists fracture,

which eliminates the “screwing-in” effect

common with many other systems while

removing debris efficiently and reducing

instrument stress. Heat treatment

provides excellent flexibility without

sacrificing efficiency and safety. Reduced

number of  instruments decreases the

number of  procedural steps, allowing for

more efficient treatment.

In the present study both the systems

were effective in cleaning the root canals.

Statistically, no significant difference was

observed between the two test groups as

far as debris in the apical, middle and

coronal thirds were concerned.

Conclusion

Within the limitations of  this study, based

on the statistical data, it can be concluded

that:

ProTaper Next and Silk rotary file

systems are equally effective in cleaning

the canals; also, statistically no significant

difference between the three areas

coronal, middle & apical thirds was

noted.
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Introduction

There is a great trend to use natural

materials as a cure for many diseases.

Alternative medicine has made a lot of

contribution to modern medical and

dental practice. Apitherapy, or therapy

with bee products (e.g. honey, pollen,

propolis, fortified honey, etc) is an old

tradition that has been revitalized in recent

research.1 Their beneficial effects along

with the current worldwide “back to

nature” trend have led to greater attention

being paid to these products.2 Propolis has

a long history of  medicinal use. Historical

records suggest use of  propolis that dates

back to the ancient Egyptians, Romans,

Greek and Jews.

Propolis is a resinous material that

honeybees collect from various plant

species and mix with wax and other

substances.3 It is rarely available in its pure

form. It is usually obtained from bee hives

and contains bee products. The term

‘propolis’ is a Greek word meaning ‘in

front of the city’ (‘pro’–in front and

‘polis’–city), which emphasises the

protective role of  propolis in bee colonies.

Scientific research has revealed its

antioxidant, antibacterial, antifungal,

antiviral, anti-inflammatory, anti-tumor

and immunomodulating properties.4

Studies on propolis applications have

increased because of its therapeutic and

biological properties.5,6 Current research

involving propolis in dentistry spans many

fields and highlights its antimicrobial and

anti-inflammatory activities, particularly in

cariology, oral surgery, pathology,

periodontics and endodontics.5,7-9

Propolis is sticky at and above room

temperature, 20°C (68°F). At lower

temperatures, it becomes hard and very

brittle. It is a complex entity, containing

about 55% resinous compounds and

balsam, 30% beeswax, 10% ethereal and

aromatic oils, and 5% bee pollen. More

than 300 constituents have been identified

to date, which include phenolic acid,

terpenes, cinnamic acid, caffeic acid,

aromatic aldehydes, alcohols, amino acids,

fatty acids, vitamins (A, B
1
, B

2
, B

3
, and B

7
),

several esters, minerals, essential oils, and

flavonoids (flavones, flavonols, and

flavanones).10,11,12,13 Nevertheless, their

presence and percentage of  these

contents in propolis depends on their

origin, the type of  plant pollen, climate,

season, location, year and the species of

bees that produced it. Therefore, the

chemical formula of  propolis is not

stable.14

The aim of  the article is to review propolis

and its applications in dentistry including

oral cancer.

Caries Control

Streptococcus mutans is the main bacteria

behind tooth decay. S.mutans triggers

dental caries by attaching itself  to the

teeth, and producing acids that break

down tooth enamel. In one study - albeit

in rats, - propolis exhibited antimicrobial
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activity against three streptococcal species

(S.sobrinus, S.mutans and S.cricetus), and

markedly decreased the amount of  tooth

cavities.15 It has been reported to inhibit

both water-insoluble glucan synthesis and

glucosyltransferase activity.15,16

These findings have been supported by

human trials as well as in the lab. For

example, the antibacterial action of

propolis and honey on S.mutans was

confirmed in saliva samples taken from 10

volunteers as well as on isolated agar dish

cultures of  S.mutans grown in the lab.17

A lab study using a 10% propolis solution

against 15 different oral disease-causing

microorganisms - including Candida

albicans, Staphylococcus aureus and

S.mutans - once again showed significant

growth inhibition of  these pathogens, as

well as prevention of  the formation of

harmful sugars. It also stopped the

bacteria from adhering to the teeth.18

A study found the distinct antibacterial

and antibiofilm efficacy of propolis

containing GIC and concluded that GIC

containing propolis would be a promising

material for restoration.19

Periodontal health

Bacterial flora of  the mouth can cause not

only caries but also periodontal diseases.

Bacterial plaque accumulated over and

under gums contributes to inflammation

of  the tissues adjacent to teeth which

leads to clinical attachment loss and a loss

of  alveolar process.20,21 

A decrease in the number of  these

pathogenic microbes could potentially

influence epidemiology of  periodontal

diseases by a limitation of  their number

and intensity. A research by Koo et al.

indicated high effectiveness of  a propolis

extract on reducing growth of  bacteria

that belong to red complex.22 Also Santos

et al., Feres et al., and Koru et al. confirmed

antibacterial properties of  propolis in

relation to pathogens of

periodontitis.23,24,25 Santos et al. indicated

also that antibacterial effects are

conditioned by flavonoids, phenol acids,

and their esters.23 A research carried out

by Tanasiewicz et al. showed clinical

effectiveness of  a toothpaste and gel

containing 3% ethanolic extract of

propolis in a group of  patients with a

greater risk of  gingivitis caused by dental

plaque.26 As propolis mouth rinses and

propolis-based toothpastes stop the

growth of  pathogens of  gingivitis and

periodontitis, they seem to be promising

not only as preventive but also as

therapeutic agents. Preventive effect of

propolis on periodontal tissues includes

the slowing down of  formation of

precipitates of calcium phosphates and

because of that, it can be used as

ingredient of  mouthwashes or

toothpastes in order to limit the

accumulation of  dental plaque.27

In a study (double-blind and crossover) of

propolis mouthwash, six volunteers who

used no other oral hygiene other than the

mouthwash - twice a day for three days -

had significantly less dental plaque than

those who used a placebo.28

Skaba et al showed clinical effectiveness of

a toothpaste and gel containing 3%

ethanolic extract of  propolis in a group of

patients with a greater risk of  gingivitis

caused by dental plaque.29

Halitosis

The byproducts of  degradation of

microorganisms located in the mouth are

one of  the reasons of  bad breath. The

measurements of  the content of  volatile

sulfur components in exhaled air with the

use of  halimeter done by Sterer and

Rubinstein30 and Barak and Katz31 indicate

that propolis reduces halitosis.

Nevertheless, propolis is not as effective

as zinc, Echinacea or lavender-based

products.

Denture stomatitis

Propolis-based products have strong

antifungal properties in relation to Candida

albicans and other types of

candidal species. Candida albicans

(C.albicans) is most sensitive to propolis.

Propolis solutions can be also used in

form of  mouthwash or gel for local

application in patients with oral

candidiasis using removable dentures.14

Recurrent Aphthous Stomatitis

A study evaluated the effect of  bee

propolis on recurrent aphthous stomatitis

(RAS), 500 mg of  propolis capsule taken

daily significantly reduced outbreaks of

RAS ulcers. The quality of  life of  these

patients significantly enhanced, and there

was decrease in the number of  recurrence

of  these ulcers.32,33

Restorative Dentistry

In restorative dentistry, propolis can be

used to decrease permeability of  the

dentin and for direct pulp capping in

order to create reparative dentin.

Sales-Peres et al. found that propolis can

reduce dentin permeability and hence

counteracts tooth sensitivity. This feature

results from the fact that bee glue has the

capacity to partially impregnate dental

tubules.34

The regenerative effect of  propolis on the

tooth pulp has been known for a long

time. Nevertheless, there is no consent on

the subject of propolis extracts’

effectiveness in comparison to calcium

hydroxide which is most often used in

stimulation of  creating a reparative dentin.

Bretz et al. state that there are no

important differences in direct capping

with propolis and with calcium hydroxide-

based products. Both of  them offer a

similar degree of  healing pulp

inflammation, reducing quantity of

microbes and stimulating creation of

dentin bridge.35 Also the studies carried

out by Parolia et al. and Ozório et al.

indicate that propolis, calcium hydroxide,

and MTA have similar effectiveness in

induction to create reparative dentin.36,37

Research done by Ahangari et al. clearly

proves higher effectiveness of  direct pulp
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capping with propolis than with calcium

hydroxide-based products. It not only

stops inflammatory reaction, infection

with microbes and pulp necrosis but also

induces formation of  high quality tubular

dentin through stimulation of  stem cells.38

According to Sabir et al., the simulative

effect on dental pulp is conditioned by

presence of  flavonoids in propolis

extracts.39

Endodontics

One of the aims of endodontic treatment

is a complete elimination of microbes in

root canals. The effectiveness of

medicines used in endodontology is often

assessed through a test of Enterococcus

faecalis growth which is resistant to

unfavorable environment and can survive

in root canal system despite application of

some medicaments. Many studies show

that propolis effectively limits the quantity

of E. faecalis in root canals.40,41 The

studies done by Kayaoglu et al. and

Mattigati et al. indicated that effectiveness

of propolis in decontamination of root

canals is lower than that of

chlorhexidine.40,41 Some researches

indicate that propolis is more effective in

fighting microbes than calcium hydroxide-

based products.40,41 Cuevas-Guajardo et al.

carried a research which show that

calcium hydroxide is more effective than

propolis upto 24 hours from application.

After 48 and 72 hours a mix of propolis

with calcium hydroxide with volume

proportion 1:3 showed best antibacterial

properties.42 Because of  inconsiderable

inflammation of  periapical tissue and

protective effect on the cells of

periodontium, propolis can be effectively

used as a product to disinfect the root

canals.42,43

Oral surgery

Propolis is used in replantation of  avulsed

permanent teeth and supports the healing

process after a surgery in the oral cavity.

Propolis turned out to be a better means

for transportation than milk or Hank’s

balanced salt solution. It not only reduces

apoptosis of the periodontium cells but

also increases the metabolic activity and

proliferation of  those cells. Local

application of propolis helps to heal

wounds following a surgery within the oral

cavity reduces inflammation, speeds up

creation of  granulation tissue and

epithelialization, and has an analgesic

effect.14 It can be used in the treatment of

dry socket in deep parodontopathies.

Propolis accelerates the tissue

regeneration process. Ethanol extract of

propolis promotes the healing processes

in damaged cartilage and enhances

ossification in the artificially induced bone

defects.44

Cancer

Oral cancer is the most common among

all cancers. There has been an increasing

interest to research natural products

available in nature, which can combat

cancer and its side effects. CAPE is a

strong antioxidant, bioactive component

extracted from honeybee hive propolis

with no known toxic effects. The patients

with oral cancer on chemotherapies may

benefit from the co-treatment of CAPE,

which may enhance the regression of

tumors, and protect tissues and organs of

patients from chemotherapy.45

Pharmacological compounds isolated

from propolis, including artepilin C,

CAPE, p-coumaric acid, caffeic acid,

quercetin, chrysin, and naringenin, have

been shown to reduce tumors in animals

and cytotoxic effects in cultured human

tumor cells, and thus, is potentially

effective for treatment of  oral cancer.47

Desirable effects of propolis on the

treatment of  oral cancer are regression of

tumors by stimulating multicellular

immunity, prevention of  metastasis,

speeding up apoptosis of  cancer cells,

mitosis-suppressing effect, anti-

angiogenesis effect, immunomodulatory

effect, and antioxidant effect. Propolis

maintains high circulating levels of

chemotherapeutic drugs such as 5-FU and

MMC, thus reducing the dose of  these

drugs. When concurrently administered

with propolis, the dose and side effects of

these chemotherapeutic drugs are

reduced; the cytopenia resulting from

these drugs is ameliorated by

administration of propolis via increasing

WBC and RBC counts in peripheral

blood. Propolis also has a radioprotective

effect.

Discussion

In spite of many benefits and possibilities

of  application of  propolis in dentistry,

there is a risk of  allergy to it. Symptoms

of  contact allergy have been observed and

documented in beekeepers. The

symptoms were mostly itching and

rashes.47

Allergens isolated from propolis include

methyl cinnammate, ferulic acid,

tectochrysin, 3-methyl-2-butenyl caffeate,

phenylethylcaffeate, benzyl caffeate,

geranyl caffeate, and benzyl alcohol

benzyl cinnammate. Routine patch testing

should be done in patients before

prescribing it to avoid contact

sensitizing.48 Propolis may also cause

hypersensitivity and anaphylaxis, and

occasionally cause allergic chelitis, and

oral ulceration. Propolis contains alcohol,

which may cause side effects in patients

concurrently taking metronidazole

(disulfiram reaction).

Conclusion

Propolis has multiple applications in

dentistry. It can be effectively employed

as an oral hygiene product and treatment

of  oral candidiasis, denture stomatitis,

viral infections, aphthous stomatitis, oral

surgery, endodontics, and orthodontics.

As there is risk of  allergy on use of

propolis, studies should be conducted to

modify the composition of propolis to

nullify this limiting factor. Most findings

on propolis that have been published in

dental literature have been in vitro or

animal studies. Thorough research and

human trials need to be conducted to

advocate the safe use of  propolis in

humans.
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Introduction

The primary objective of  root canal

instrumentation is the removal of  vital

and necrotic pulp tissue, infected dentine

and dentine debris to eliminate most of

the microorganisms from the root canal

(European Society of  Endodontology

1994, American Association of

Endodontists 1998). Debris is the dentin

chips, pulp remnants and particles

loosely attached to the root canal wall.1

The apical thirds of  the root canal are

always most difficult to clean due to

complex anatomies present like deltas,

lateral canals, isthmuses, and

ramifications.2

In spite of  the advancements in

instruments and instrumentation

technology, the inherent design

limitations of the endodontic

instruments leads to inadequate cleaning

of the root canal system. Canal

preparation techniques can be completed

more efficiently, faster and predictably

using NiTi rotary instruments, but

proper cleansing of the root canal

system, especially in the apical one-third,

has not yet been demonstrated.2,3.4 The

cleaning capacity of  various NiTi rotary

systems varies because of  the different

cross-sections and blade designs of  each

system.5,6

Three new models used in this study are:

ProTaper Next (Dentsply Maillefer,

Ballaigues, Switzerland) having an off-

centered rectangular design and

progressive and regressive percentage

tapers on a single file. Having various

tapers decreases the effect of the screw

and dangerous taper lock by minimizing

the contact between the file and the

dentin. The offset design helps remove

debris out of the canal compared with

an instrument with a centered mass and

axis of rotation.7

Hero Shaper File System (Micro-Mega,

Besancon, France), developed in 2001

has a specialized leading edge that

during manufacturing has been

purposely dulled to reduce the screwing-

in action. Its name is HERO Shaper®

for body shaping with “adapted pitch

concept & HERO Apical® for finishing

apical root canal.8

K3 File System (SybronEndo, Orange,

CA) launched in 2002 has an overall

design similar to that of  HERO shaper
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file system with an added feature of

unique cross-sectional design having a

slightly positive rake angle for optimum

cutting efficiency, extensive radial lands,

and a peripheral blade relief for reduced

friction.9

Null hypothesis

No difference in cleaning efficacy of

teeth instrumented with three different

rotary instrumentation systems viz.

Protaper Next File System (Dentsply

Maillefer; Ballaigues, Switzerland), Hero

Shaper File System (Micro-Mega,

Besancon, France) and K3 File System

(SybronEndo Orange, CA).

Materials and method

Materials

1. 33 Extracted mandibular single

rooted premolar teeth

2. Sodium hypochlorite 3% and 5%

(Prime dental products, India)

3. Liquid EDTA 17%

4. Normal Saline

5. K-files #10 and #15 (Mani INC,

Tochigi, Japan)

6. Protaper Next File system

(Dentsply, Maillefer, Ballaigues,

Switzerland)

7. Hero-642 File System (Micro-Mega,

Besancon, France)

8. K3 File System (SybronEndo

Orange, CA)

9. Irrigating syringe 5 ml

10. Irrigating needle - 27 gauge

11. Sterile distilled water

12. Operating Microscope

13. Diamond disc

14. Chisel

15. Mallet

Methodology

33 extracted, single-rooted human

mandibular premolar teeth with single

root canal with completely formed roots

were selected and placed in 3% sodium

hypochlorite for 30 minutes and then

stored in normal saline.

The extracted teeth were randomly

divided into three groups of  10 teeth

each. 3 teeth served as negative controls

in which no procedure was carried out.

The teeth were then decoronated and

their root lengths were standardized to

14 mm. Working lengths were taken 0.5

mm short of  the apical foramen using

#10 K file. Teeth with the apical

diameter larger than size 15 K-file have

been excluded from the study for

standardization. Apical foramen was

sealed using modeling wax.

Group 1

Teeth were prepared with Protaper Next

File system (Dentsply, Maillefer,

Ballaigues, Switzerland). The ProTaper

Next files were used in the sequence

ProTaper Next X1(0.17/0.04), X2(0.25/

0.06) and X3(0.30/0.07), as per

manufacturer’s instructions.

Group 2

Teeth were prepared with Hero Shaper

File System (Micro-Mega, Besancon,

France). As the teeth selected in this

study have straight roots, the blue

sequence was followed for root canal

preparation. First, the canal was

instrumented to 2/3rd of  the working

length with a # 30/0.06 Hero Shaper

file, followed by # 30/0.04 Hero Shaper

file at working length, as per

manufacturer’s instructions.

Group 3

Teeth were prepared with K3 File

System (SybronEndo Orange, CA).

Teeth were instrumented with 40/0.06

K3 file, followed by 35/0.06 K3 file and

finally #30/0.06 K3 file as per

manufacturer’s instructions.

In all the groups, teeth were irrigated

1 mm short of  the working length

with 2 ml of  5% sodium hypochlorite

after the utilization of  each instrument.

At the completion of the

instrumentation, each prepared canal was

flushed with 5 ml 17% liquid EDTA for

60 seconds, followed by 5.25% sodium

hypochlorite for 1 minute. After

preparation and final irrigation,

longitudinal sectioning of all the

teeth was done according to Sabet et al.10

Two longitudinal grooves placed on

the outer surface of the roots and

teeth were split in half  longitudinally

with a chisel and mallet. Each half  was

further divided into three parts that are

the coronal third, middle third and

apical third, and each third was

evaluated under magnification of  40X

under the stereomicroscope. SEM

evaluation was done under 500X

magnification.

Scoring for debris was done using

Hulsmann criteria as follows:

Score 1:

Clean root canal wall, only a few small

debris particles.

Score 2:

Few small agglomerations of  debris.

Score 3:

Many agglomerations of  debris covering

less than 50% of  the root canal wall

Score 4:

More than 50% of  the root canal wall

covered by debris.

Score 5:

Complete or nearly complete root canal

wall covered by debris.

Statistical analysis

All the data was analyzed and subjected

to ANOVA test for comparing the three

areas of  the canal. P-value was set at

p<0.05
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Scanning electron microscope images

Control Group

 Apical third Middle third Coronal third

ProTaper Next

 Apical third Middle third Coronal third

Hero Shaper

 Apical third Middle third Coronal third

K3

 Apical third Middle third Coronal third
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Mean debris score in the three file systems (SEM 40X) 

 Protaper Next  Hero  K3  Control  P Value* 

Coronal   3.16  3.21  3.15  2.97  .966  

Middle  2.87  2.97  2.73  1.73  .364  

Apical  2.34a  3.64b  2.47c  1.67d  .025**  

 

Table showing mean debris scores (examination done under stereomicroscope 40X)

*p-value was set at p<0.05;

**Apical third values were statistically significant

Different alphabets as superscripts depict statistically significant difference across row

Graph showing Inter- Group comparison of  mean debris score
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Mean debris score in the three file systems (SEM 500X) 

 Protaper Next  Hero  K3  Control  P Value* 

Coronal   3.99 4.70a 2.60b  1.87b .003* 

Middle  2.96 3.47c 1.90d 1.87  .013* 

Apical  2.87 3.24e 1.89f 1.87 .024* 

 

Table showing mean debris scores (examination done under SEM 500X)

*p-value was set at p<0.05;

Different alphabets as superscripts depict statistically significant difference across row

Graph showing Inter- Group comparison of  mean debris score
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Results

Stereomicroscope images

Control Group

Apical third Middle third Coronal third

ProTaper Next

Apical third Middle third Coronal third

Hero Shaper

Apical third Middle third Coronal third

K3

Apical third Middle third Coronal third

Discussion

The primary purpose of  root canal

instrumentation is to shape and clean

the root canal systems. The cleaning

concept includes the removal of  infected

dentin and organic tissue by

instrumentation and irrigation. File

designs, rotational speed, different

sequences of  instrumentation and

surface conditioning of  the instruments

are important factors for efficient

instrumentation in root canals. All

endodontic instruments create debris

and smear layer as a consequence of

their action on the root canal walls.11

This debris may be compacted along the

surface of  canal wall and prevents the

efûcient removal of  microorganisms

from the root canal system, one of the

fundamental purposes of  thorough

debridement of the root canal system,12

increasing the risk of bacterial

contamination. Moreover, debris may

occupy part of  the root canal space,

preventing complete obturation of  the

root canal.13 Therefore, debris should be

entirely removed.

In the present study, The scanning

electron microscope (SEM) has proved

to be a valuable method in the

comparison of the remaining debris and

smear layer on root canal wall after

preparation with different

instruments.11,14 Therefore, the purpose

of  the present study was to compare by

means of SEM the debris and smear

layer remaining on canal walls and also

the cleaning efficiency was examined on

the basis of  a numerical evaluation

scheme for debris, by means of  a

stereomicroscopic evaluation of  the

coronal, middle and apical parts of  the

canals.

Within the limitations of this study it

was found that according to

stereomicroscope analysis, Protaper Next

and K3 file system had better cleaning

efficacy (lower debris score) in the apical

third as compared to Hero shaper.

According to scanning electron

microscope analysis, K3 file system

showed statistically significant lower

debris score as compared to Hero

shapers.

These results are per the other previous

studies where Hero 642 files have been

reported to remove more dentin than

K3 files,15 and K3 files are associated

with greater remaining dentin thickness

compared with some instruments.16,17

González-Rodrguez et al15 reported that

Hero 642 files removed a greater mean

area of dentin compared with

K3 files.

A similar study conducted by Guobin

Yang et al. concluded that the canals

prepared with ProTaper instruments

showed smaller amounts of  debris and

smear layer remaining in the apical

region than Hero shaper files.

Conclusion

Based on the stereomicroscopic analysis

of  specimens, it can be concluded

that:

1. In the apical third of root canal

system cleaning efficacy was

significantly higher for Protaper

Next and K3 file system as

compared to Hero shaper file

system.

2. No statistically significant difference

is seen between the three areas of

the root canal system, coronal,

middle & apical thirds within any of

the groups tested.

Based on the SEM analysis of

specimens, it can be concluded that:

1. In the coronal, middle and apical

third of the root canal system,

cleaning efficacy was significantly

higher for the K3 file system as

compared to Hero shaper file

system.

2. In the coronal third of root canal

system, cleaning efficiency was

significantly greater for control

group as compared to Hero shaper

file system.
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Introduction

Since prehistoric times, man has devised

a variety of  methods to clean and whiten

teeth. Some of the earliest devices used

as “toothbrushes” were similar to

chewsticks which are currently in use. It

was not until the second half  of  the 20th

century that the first powered

toothbrush and later the ultrasonic

toothbrushes were introduced. The

development of  toothbrushes and

dentifrices accelerated in the latter half

of  the 20th century.1

Worn toothbrushes reduce biofilm

removal during brushing.1 Round-tipped

bristles are best used to prevent damage

to gingival tissues, with other shapes

being associated with abrasions at the

cemento-enamel junction and gingival

recessions.2,3 These factors are important

in determining when to replace an old

toothbrush with a new one. Many

patients can get effective plaque control

using hand brushes, but powered

toothbrushes offer improvements for

patients that have reduced dexterity or

who need a short term motivational

nudge to upgrade their time spent on

oral hygiene.4

Ultrasonic toothbrush

Ultrasonic toothbrushes, unlike sonic

ones do not rely on a physical motion to

clean the teeth. An ultrasonic toothbrush

is one that uses a very high frequency of

vibration referred to as ultrasound to

remove plaque and bacteria from the

teeth. The brush emits a wave of

20,000Hz or 2,400,000 movements per

minute, which is considerably more than

the very popular sonic technology.5

These are high frequency waves which

are low in amplitude. These high

frequency waves destroy the bacteria

which cause dental plaque formation by

vibrations. These frequency waves can

work as far as 5mm below the gumline.

Ultrasonic toothbrushes work by

generating ultrasound with its patented

ultrasonic microchip which is embedded

in the brush head. The impulses created

by the chip is transmitted via the bristles

and specially formulated nano bubble

toothpaste onto the tooth and gums.

Bamboo toothbrush

It is a plant-based toothbrush. Its every

component is plant based. It has an easy-

to-grip curved handle made entirely out

of  bamboo. Its bristles are composed of

62% castor bean oil and 38% plastic. The

life span of  this toothbrush is same as

that of  a normal plastic toothbrush.

Since its a plant based toothbrush, it is

ecofriendly and biodegradable. It does

not pollute the environment.

Nano B- antibacterial toothbrush

Nano-B charcoal and gold toothbrushes

are particularly useful for whitening of

teeth. These toothbrushes merge the

antibacterial properties of  gold with the

natural whitening properties of  bamboo,

charcoal and are recommended for the

stained teeth. Nano-B gold toothbrushes

are uniquely antibacterial as they kill

bacteria through natural means. Gold

displays potent antibacterial properties to

penetrate bacterial cells, terminating the

bacteria that live on the toothbrush.

Nano-B toothbrushes provide superior

cleaning capabilities.6 All Nano-B

brushes come with a double-layered

bristle structure. Its long, thin bristles

clean deeply to reach all areas of  the

Latest trends in toothbrushes - A review
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mouth, to remove bacteria where they

get trapped, preventing common plaque

build-up whereas the short, oval bristles

gently polish the surface of  the teeth.6 7

Glare Smile

GlareSmile has three rotating brushes

that allows it to clean every surface of

the tooth at the same time. This is done

simultaneously with oscillation and

rotation motions. The two outer brushes

respectively brush the vestibular and

lingual/palatal surfaces of  each tooth,

while the central brush cleans the

occlusal surfaces. The easily-guided

rotation movement removes plaque in

the same way as a manual or standard

electric toothbrush would but in a span

of 2.5 seconds per quadrant. It also

contains an LED auto disinfectant which

protects the toothbrush from

colonization of the bacteria.8

Bristle free toothbrush

It is designed with an angled nozzle and

a guidance tip for its precision

placement. It consists of  a reservoir in

which water is to be filled. It sends quick

blasts of  water droplets and pressurized

air through the nozzle with a speed upto

45mph which is useful in plaque

removal.9 As it reaches those areas in the

mouth which are difficult to reach by a

normal toothbrush, it makes it effective

in people who don’t floss. It cleans all

the teeth in 20 seconds. Since it is

electrically driven, it needs to be charged.

Camera equipped toothbrush

This video brush offers a smarter way to

brush teeth. It comes with a camera so

that the oral hygiene procedures can be

undertaken with more precision. The

system includes a video brush and a

mobile application which broadcasts a

live video to watch via wifi or Bluetooth.

This toothbrush comes with a number

of  attachments like a brush, mirror,

prophylaxis cup, rubber tip and rubber

scaler which cleans the teeth effectively.

Finger brush

Finger toothbrush is a toothbrush

directly worn on the hand, which has a

distal end portion of  friction material for

use when set on a finger. The finger

toothbrush is made of  general food-

grade silicone raw materials, the top side

of  which is a soft silicone brush and one

side is the small round bump for

cleaning the tongue. Before using the

finger toothbrush, sterilization is to be

done by boiling it in water for 3 to 5

minutes. After its use, it is stored in a

clean and ventilated place.10 11

Silicon chewable toothbrush

This silicon toothbrush comes with a

design that cleans upper and lower gums

at the same time as well as soothes the

teething gum while it is chewed. It can be

used with or without toothpaste to clean

teeth. It can also be cooled in the

refrigerator and used as a teething toy. Its

unique shape fits little mouth correctly

and reaches the molars and the gingiva

making it efficient for the infants and

toddlers. It is also bisphenol-A free

which makes it safe to be used in these

children.12

Chewable toothbrush

It is a miniature plastic molded

toothbrush that can be used when no

water is available. It comes with a variety

of  flavors like mint, bubblegum which

should be disposed after use. It contains

around 95% of  xylitol which is a natural

sweetener and highly efficient in killing

bacteria in the mouth and protecting the

enamel. Like any other normal

toothbrushes, they have bristles at one

end which are made up of  nylon. The

ease to use it makes it useful for all ages

and in children with special health care

needs.13 When used in children with

special health care needs, a floss is tied to

the brush so that the child does not

ingest it.

Circular spinning toothbrush

They belong to the group of  rotary

electric toothbrushes. Bristles are

arranged in a circular pattern on the

brush head. This entire brush head

oscillates back and forth. The brush head

is composed of  single tuft of  bristles.

These smaller heads are designed for a

single tooth cleaning as opposed to

brushing two or more teeth together as a

group. They generate brushing actions

of  1300 to 8800 rotations per minute.

These brushes remove the plaque by the

scrubbing action of  their bristles against

the tooth surfaces. These toothbrushes

can be effectively used in children with

special health care needs.14

Discussion

There is an overwhelming evidence that

tooth brushing reduces gingivitis.15 It

may prevent periodontitis, although

many factors as well as plaque are

associated with periodontitis including

tobacco usage and medical factors.

Tooth brushing certainly prevents tooth

decay if  carried out in conjunction with

fluoride toothpaste.16,17 These benefits

occur whether the brush used is manual

or powered. It is likely that on initial use

of  a new device, such as a new powered

brush, will have a novelty effect. The

Nano B antibacterial toothbrush is

designed to promote good hygiene,

regardless of  the brushing technique

used. This toothbrush has different

bristle sizes that facilitate biofilm

removal in the interproximal region.18

These characteristics have been

suggested to explain its efficacy

compared with conventional

toothbrushes in reducing plaque indices

and gingival inflammation.19,20 Use of

Silver nanoparticles impregnated

toothbrushes can cause consumer as well

as environmental exposure to Silver

nanoparticles which raises concern of

human and environmental safety. Soft

bristles toothbrush presented greater

efficacy in supragingival plaque

removal.21 Weijden et al found that, on

average, less force was applied during

power toothbrush use in comparison to

manual brushes.22,23 Moreover, some of
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the current electric toothbrushes come

equipped with pressure indicators that

alert users when excessive force is being

applied during brushing. This is of

benefit to populations that may require

greater supervision while brushing to

ensure that proper technique and force

are being applied like by the children

with special health care needs and

elderly. So, proper instructions should be

given to the patients in this regard. Use

of  an oscillating-rotating powered

toothbrush with a soft-bristle head

resulted in higher gingival margin

stability after root coverage procedures

compared with the use of  a manual soft-

bristled toothbrush.12,13 End round

bristles removed plaque more efficiently

without causing higher gingival abrasion.

The chewable toothbrushes may be an

appropriate oral hygiene adjunct for

school children including children with

special health care needs.24,25 The rotary

electric toothbrush is as effective for

plaque removal and control of  gingival

inflammation as a combination of

conventional toothbrushing, flossing,

and toothpicks patients in periodontal

maintenance.14,15

Conclusion

The rotation oscillation and vibrating

toothbrushes are more effective than

their manual counterparts, although

there is little known about its clinical

relevance. The advantage of  the electric

toothbrushes disappears in case of

adequately instructed and motivated

patients that highlights the importance

of  individualized oral hygiene education.

Chewable brush was found to be as

effective as a manual brush in removing

plaque. The chewable brush may be an

appropriate oral hygiene adjunct for

school children, including children with

special health care needs. More

comprehensive studies are needed before

the chewable brush can be

recommended for use by high-caries-

active children. Thus, these new

upcoming toothbrushes have an overall

goal to prevent plaque buildup as well as

try and prevent the diseases of  the

periodontium.
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Introduction

Osteomyelitis of  the maxillofacial

skeleton, in particular, of  the mandible is

rare in developed countries.

Osteomyelitis is an inflammation of  bone

and bone marrow that develops in the

jaws usually after a chronic infection.1 It

may be classified as acute, subacute or

chronic, depending on the clinical

presentation. This decline in prevalence

can be attributed to the increased

availability of  antibiotics and the

progressively higher standards of  oral

and dental health. Despite these

advances, there remain select groups of

patients who have an increased risk of

developing osteomyelitis: specifically

those who undergo radiotherapy

affecting the mandible (which may result

in a specific form of  osteomyelitis

termed osteoradionecrosis), and the

immunocompromised, including

uncontrolled diabetics, and patients on

immunosuppressive therapy, such as high

dose corticosteroids, need for transplant

recipients and the treatment of

autoimmune disorders.2

As the general population ages and retain

their teeth for longer, combined with the

declining availability of  oral health

professionals, particularly in the public

sector, as well as in remote rural and

regional centers, it is thought that the

incidence of  osteomyelitis may increase.

Therefore, dentists will need to be aware

of  clinical features and management of

this uncommon disease.3

The primary cause of  chronic

osteomyelitis of  the jaws is infection by

odontogenic microorganisms. It may also

arise as a complication of dental

extractions and surgery, maxillofacial

trauma and the subsequent inadequate

treatment of  a fracture, and or irradiation

to the mandible.4 The typical age of

presentation is above the fifth decade,

with males more likely to be affected.

The most common site is the posterior

body of  the mandible. The incidence,

outside of  those who have received head

and neck radiotherapy and the

immunocom-promised, is increased in

patients who have poor oral hygiene and

are abusers of  alcohol or tobacco.5

Chronic suppurative osteomyelitis can

develop without an intervening acute

phase. Some authors have suggested that

osteomyelitis must be present for at least

one month before it is termed ‘chronic’,

as this suggests that the disease is

refractory to the host defences, or to

initial therapy usually oral antibiotics.6-7

Several reports have concluded that

chronic suppurative osteomyelitis can

only be treated successfully by a

combination of antimicrobial therapy

with surgery, either sequestrectomy or

decortication of  the affected bone. The

aim of  surgery is to eliminate all of  the

infected and necrotic bony tissue, and if

incomplete may lead to persistence of  the

osteomyelitis.8-9

Case report

A 55 yr old female patient reported to the

Department of  Oral and Maxillofacial
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the mandible - A case report
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Fig 1: Preoperative photograph Fig 2: OPG showing the area of  mottled radiolucency/radiopacity

Fig 3: IOPA view

Fig 4: Intra-oral lesions after surgical debridement

Surgery with a two month history of  an

enlarging swelling that was discharging

pus from a cutaneous sinus present on

the left inferior border of  the mandible.

(Fig 1) On examination, the patient was

febrile, with normal pulse and blood

pressure, and there was no regional

lymphadenopathy. There was no

limitation of mouth opening, and no

paresthesia of  the right lower lip and

mental area. Her medical history was

essentially non-contributory. She had no

known allergies, and denied any tobacco

or alcohol use.

On intraoral examination, the patient had

a well maintained dentition but her oral

hygiene was poor. A long standing grossly

carious tooth was present in the left

mandibular posterior region. The tooth

was slightly tender on palpation. The

patient was explained about the need for

a radiograph and was advised an OPG.

Radiographic examination revealed a

localized mottled area of  mixed

radiolucency/radio-opacity which was

ovoid in shape, and measured about

20mm at its greatest diameter. It

extended from the roots of the 34, 35, 36

to the inferior alveolar canal.(Fig 2, 3)

This was consistent with the radiologic

features of  osteomyelitis described in the

literature.

Intraoperative procedure: A clinical

diagnosis of  chronic suppurative



osteomyelitis of  the mandible was made

on the basis of clinical examination and

radiographic investigation. Management

entailed a one week course of  oral

Augmentin 625mg b.d., and oral Metrogyl

400mg t.i.d followed by surgical

debridement of the affected area. (Fig 4)

Surgical removal of  34, 35, 36 was done

followed by decortication. Biopsy

samples were taken from extraction

sockets and was sent for histopathological

examination. (Fig 5)

Augmentin was chosen because of  its

broad antibacterial coverage, including

activity against aerobic organisms, and

metrogyl was chosen for coverage of

anaerobic organisms commonly present

in chronic ‘mixed’ odontogenic

infections.

Discussion

Osteomyelitis of  the maxilla is less

frequent than that of the mandible

because the maxillary blood supply is

more extensive. Thin cortical plates and

a relative paucity of  medullary tissues in

the maxilla preclude the confinement of

the infections within bone and permit the

dissipation of edema and pus into the

soft tissues and paranasal sinus.

Compromised blood supply is critical

factor for establishment of  osteomyelitis.

It is more common in mandible because

it has a medullary cavity, dense cortical

plates and well defined periosteum.8

This case report demonstrates the typical

features of  chronic suppurative

osteomyelitis, a rare but well-described

potential complication of  chronic

odontogenic infections, that dentists may

more frequently encounter. Management

entailed a course of antibiotics in

combination with surgical debridement.

This is consistent with the published

protocols of  van Merkesteyn et al.8,9

Osteomyelitis is a challenging disease for

clinicians and patients, despite many

advances in diagnosis and treatment

planning. In the past, osteomyelitis was

encountered frequently and was dreaded

because of  its prolonged course,

uncertainty of  outcome and occasional

disfigurement resulting from loss of teeth

and bone, and the accompanying facial

scarring but with improved social

conditions it is disappearing except in

rare cases of  malnutrition, immuno-

suppression, or conditions associated

with reduced vascularity of  the bone.10

In a review of  141 cases of  jaw

osteomyelitis in Nigeria, Adekeye and

Cornah, it was found that odontogenic

infections was the cause of  38%

mandibular and 25% maxillary

involvement.11 Similarly, Balm et al found

odontogenic sources to be the most

common cause of mandibular

osteomyelitis. Koorbusch et al, found an

even distribution of osteomyelitis caused

by trauma and odontogenic infections

with 36% each.12

Unlike osteomyelitis in other regions of

the body, which is predominantly due to

Staphylococcus aureus, osteomyelitis of

the jaw is typically a polymicrobial

infection that is caused by many types of

odontogenic microbial flora. Both gram-

positive and gram-negative micro-

Fig 5: Histopathology

Fig 6: 15th day post-operative photograph
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organisms, including Staphylococcus

aureus, epidermidis, streptococci and

Bacteriodes are seen.12

Imaging of  the suspected osteomyelitis in

the jaws is accomplished by conventional

radiography, supplemented by computed

tomography, magnetic resonance imaging

and radionuclide bone scanning aids in

determining the extent and degree of

disease, location of  sequestra, and in

treatment planning. The radiographic

changes in osteomyelitis usually

demonstrate a “moth-eaten” appearance

due to enlargement of  medullary spaces

and widening of  Volkmann’s canals

resulting from destruction by lysis and

replacement with granulation tissue, or

bone destruction of  varying extent in

which there are “islands” of  sequestra

and at times a sheath of new bone

(involucrum) separated from the

sequestra by a zone of  radiolucency, or

stippled or granular densification of  bone

caused by subperiosteal deposition of

new bone obscuring the intrinsic bone

structure.13

It has been suggested that the minimum

duration of antibiotic therapy to treat

chronic suppurative osteomyelitis is two

weeks.6 However, it has been suggested by

Bamberger14 that a minimum of  four

weeks is indicated. Some reports have

also advocated the use of  hyperbaric

oxygen in the treatment of  this condition,

especially in the irradiated mandible. In

the present case, the patient was

prescribed a one week course of  oral

Augmentin and metrogyl, which, in

combination with surgical debridement

was successful.

44 Terna Journal of  Dental Sciences 2017;4(1):41-44

Conclusion

The occurrence of  osteomyelitis seems to

have become rarer with the advent of

newer antibiotics, imaging techniques and

better social conditions, but on the other

hand with increasing prevalence of

immune compromised conditions like

diabetes mellitus, HIV infection, etc

which act as predisposing factors,

osteomyelitis seems to be on the rise. The

cause of  this disease is multifactorial and

its presentation varies. Infection of  the

maxilla can cause serious complications

for the patient such as infection of

cranial cavity and brain. Thus, it is

essential that any osteomyelitis of  the

maxillofacial region should be treated

well in time so that further weakening of

bone leading to pathological fracture can

be avoided.
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Introduction

The basic objective of  complete denture

therapy for patients with severely

resorbed residual alveolar ridges includes

the placement of functional and esthetic

dentition in harmony with the normal

neuromuscular function. The concept

that posterior teeth should be arranged to

occupy the positions of their natural

teeth was suggested earlier. But now, the

neutrocentric concept requires that

posterior mandibular denture teeth be

arranged to occupy as central location as

possible, relative to the denture

foundation, without disturbing adequate

tongue function to facilitate denture

stability during occlusal loading.1

Microstomia is defined as an abnormally

small oral orifice.2 It may be caused by

surgical treatment of orofacial

neoplasms, maxillofacial trauma, burns,
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Prosthodontic management of a
completely edentulous patient with
oral submucous fibrosis - A case report

Abstract

The objective of  any prosthodontic service is to restore the patient to

normal function, esthetics, speech, and health. A patient with oral

submucous fibrosis presents with symptoms such as burning pain,

progressive inability to open the mouth, difficulty in mastication and

swallowing. The design of  prostheses to replace lost teeth and resorbed

ridges is largely determined by the position and amount of  morphological

changes in the denture-bearing area of  the jaws. In patients with severely

resorbed ridges, optimum denture stability is difficult to achieve by

conventional procedure of  making complete dentures. This clinical report

describes prosthodontic management of  a patient with completely resorbed

edentulous ridge with oral submucous fibrosis using neutral zone impression

technique. (Terna J Dent Sci 2017;4(1):45-48)

cleft lip, radiotherapy, scleroderma or oral

submucous fibrosis. Oral submucous

fibrosis is a slowly progressive chronic

disease confined to the oral cavity. Its

exact etiology is unknown, but the main

contributing factors in India are betel nut

and tobacco chewing.3 Submucous

fibrosis is characterized by mucosal

rigidity due to fibroelastic transformation

of  juxta epithelial layers leading to

inability to open mouth and dehydration

of  tissues due to decreased salivary

secretion.

Neutral zone should ideally be recorded

for all the complete denture cases. One

of  the indications for using the technique

is in patient suffering from oral sub

mucous fibrosis with resorbed

mandibular ridges.3 In addition, intra oral

lesions and burning sensation in mouth

reduces the tolerance to any prosthesis.4

Use of  neutral zone technique in such a

patient would improve retention, stability

and support of  the denture bases. This

clinical report describes prosthodontic

management of  a patient with completely

resorbed edentulous ridge with oral

submucous fibrosis using neutral zone

technique.

Case Report

A 65 yr old completely edentulous male

patient (Fig 1) reported to the

Department of  Prosthodontics, Terna

Dental College, Nerul, Navi Mumbai

with a chief  complaint of  difficulty in

chewing and restricted mouth opening.

Patient was completely edentulous for the

period of  two years and wanted a set of

complete dentures for mastication.

Patient did not have any relevant medical

history but gave the history of  betel nut

chewing and cigaratte smoking since 10

years. Counseling was done against the

use of  tobacco chewing. He had a mouth

opening of  27 mm (circumference was

110 mm). Intra oral examination revealed

lack of  elasticity and compressibility of

the mucosa and the fibrosis of  buccal

mucosa indicative of  sub mucous fibrosis

stage II with completely edentulism5 (Fig

2). Both maxillary and mandibular

residual ridges were resorbed. The

mandibular arch was severely resorbed

(Atwood’s class IV) with a shallow sulcus
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depth. After through clinical examination,

the decision was made to fabricate

maxillary and mandibular sectional

complete denture to accommodate

reduced mouth opening with neutral

zone technique for resorbed ridges to

achieve better denture stability. But after

pre prosthetic treatment, conventional

maxillary and mandibular denture with

neutral zone was planned.

Procedure

Pre prosthetic phase: Initially pre

prosthetic phase of  treatment was carried

out, which included advising the patient

to discontinue the habit of  betel nut

chewing and cigarette smoking followed

by local injections of  dexamethasone and

chymotrypsin for the period of  six

months. Patient was also trained for

stretching exercises for increasing mouth

opening, since then the mouth opening

was improved by 3 mm. After treatment

for a period of  6 months, conventional

maxillary and mandibular denture with

neutral zone technique was planned

because mucosa had become resilient so

that conventional impression could be

made easily.

removed from the mandibular trial base.

Posterior acrylic stops were made to

provide even occlusal stop at the

determined occlusal vertical dimension

(OVD) and provide support to neutral

zone material. Orthodontic wire cribs

were fabricated in anterior and posterior

region to retain the recording material

(Fig 4). Neutral zone was recorded with

low fusing impression compound (DPI,

pinnacle, Mumbai, india).

Before making the impression, the

patient should be in a comfortable,

upright position with the head supported.

The acrylic plate is then inserted into the

patient’s mouth and asked to perform

series of  actions designed to simulate

physiological functioning. The patient is

asked to: smile, grin, pout/purse lips,

count from 60 to 70, talk aloud,

pronounce the vowels, sip water, swallow,

Fig 1: Pretreatment view

Fig 2: Mouth opening Fig 3: Secondary impression made with poly

vinyl siloxane light body

Fig 4: Temporary denture base self-cure acrylic

resin pillars and with a vertical fin

Fig 5: Various lip and check movement to record the neutral zone

Fig 6: Final impression with neutral zone Fig 7: Putty index
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Prosthetic phase:

The treatment procedure was explained

to the patient. The preliminary

impressions of  maxillary and mandibular

arches were made with irreversible

hydrocolloid (Tropicalgin, Mumbai) and

poured using type IIB gypsum product

(dental plaster). Maxillary and mandibular

secondary impressions was made with a

light-body elastomeric impression

material (Fig 3) and poured by using a

plaster pumice method, and maxillary and

mandibular cold cure acrylic (DPI RR

cold cure) record bases was made with

wax occlusal rims for Jaw relation.

Centric relation was recorded and cast

was mounted on the Hanau Wide Vue

Articulator (Whipmix corporation, KY,

USA) using a facebow transfer with

spring bow.

After the cast were mounted, wax was



slightly protrude the tongue and lick the

lips (Fig 5). These actions are repeated

for 10 minutes until material has set.6 In

doing so, reciprocating pressures have

been exerted upon the compound, which

had gradually molded into a state of

neutral balance (Fig 6). An occlusal plane

was established for the lower arch by

placing the upper wax rim and lower

compound rim and guiding the patient to

the centric relation. The putty index was

then made with silicon7,8 for lower

compound rims to recover the occlusal

rims in wax (Fig 7).

The putty index was made by mixing the

base and the catalyst in an equal ratio and

adapted to the facial and lingual surfaces

of  lower compound rims seated on their

respective casts without covering the

occlusal surface. After 10 mins, the set

impression material was carefully

removed from the compound rims. The

buccal and lingual portions were removed

as two separate pieces. The shape of  the

dentures was now permanently registered

in these putty indices. The low fusing

impression compound was now removed

down to the bare acrylic resin. The

modelling wax was slowly melted in a

bowl and poured into the index through

the space between the labial and lingual

indices on the occlusal surface. When the

index was opened, a hard wax duplicate

of  the low fusing compound had formed.

Thus the lower wax occlusal rims were

formed (Fig no 8). Teeth arrangement

done based on these occlusal rim

followed by trial of  wax dentures was

tried in the mouth to check the esthetics,

phonetics, and occlusion (Fig no 9).

Completion of  the denture

On final insertion, the dentures are fully

inspected and a check record was

performed to eliminate any minor

occlusal errors9 (Fig no 10).The dentures

should provide the patient with improved

facial appearance, stability and retention

during function - as they have been

constructed in harmony with their

surroundings.

Discussion

Oral submucous fibrosis is a chronic

progressive scarring oral disease

characterized by burning sensation in the

oral cavity, oral ulceration, vesiculation,

blanching and stiffening of  the oral

mucosa and oropharynx and gradual

limitation of  mouth opening. Treatment

of  OSMF is based on severity of  disease.

Initially cessation of  the betel nut

chewing and cigarette smoking habit was

advised followed by local injections of

dexamethasone that act as

immunosuppressive agents by opposing

the action of  soluble factors released by

sensitized lymphocytes following

activation by specific antigens. It also

prevents or suppresses inflammatory

reactions, thereby preventing fibrosis by

decreasing fibroblastic proliferation and

deposition of  collagen10-13 and

chymotrypsin hydrolyzes ester and

peptide bonds, and acts as a proteolytic

and anti-inflammatory agent in the

treatment of  OSF.10

In the present case, conventional

complete denture prosthesis was

fabricated because mouth opening had

improved and tissue became resilient.

The patient presented with dense fibrous

bands within the oral cavity extending

from buccal mucosa to the ridge. As the

fibrous bands are elastic in nature, a wash

impression is recorded with open mouth

minimal pressure technique. Minimal

pressure impression believes in the

principle of recording the tissues with

minimum pressure therefore preliminary

impression was made with irreversible

hydrocolloid (Tropicalgin, Zhermack,

Mumbai) impression material. The

retention is obtained by adhesion,

cohesion & interfacial surface tension.

Fig 10: Denture insertion done

Fig 8: Occlusal rim after recording neutral zone Fig 9: Teeth arrangement done in neutral zone
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Due to the patient’s complaint of  burning

sensation in the mouth, light body vinyl

polysilioxane impression material (3M

ESPE, Express) was preferred to make

secondary impressions.14

The neutral zone philosophy is based on

the concept that for each patient there

exists within the denture space a specific

region where the function of the

musculature will not unseat the dentures

and where the forces generated by the

tongue are neutralized by the forces

generated by lips and cheeks.15 When the

residual alveolar ridges have resorbed

significantly, denture stability and

retention are more dependent on the

correct position of  teeth and contour of

the external surfaces of  dentures. The

advantage of  this method is that the

changes that might occur in vertical

dimension during recording of the

neutral zone can be prevented by the

vertical occlusal stops.18

Many materials have been suggested for

shaping the neutral zone: modeling

plastic impression compound, soft wax, a

polymer of  dimethyl siloxane filled with

calcium silicate, silicon, and tissue

conditioners and resilient lining materials.

Many techniques have also been

suggested using the materials in

conjunction with movements including

suckling, grinning, whistling and pursing

the lips. The swallowing/modeling plastic

impression compound technique located

the neutral zone, using swallowing as the

principle modeling function.19

Conclusion

The aim of  the neutral zone is to

construct a denture in muscle balance, as

muscular control is the main stabilizing

and retentive factor during function. The

neutral zone is an alternative technique

for the construction of  complete

dentures on highly atrophic ridges. It is

especially useful in cases where dental

implants are not possible. The technique

is relatively simple but there is increased

chair time and laboratory cost. It is

suggested that the neutral zone technique

for fabricating prostheses should be

considered on a more regular basis rather

than as an approach for complex

treatments.
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Introduction

It is often said that the face is a mirror to

one’s personality. In India beauty of

person’s face is largely judged by facial

features, skin texture and the complex

entity called ‘complexion’. Facial scars are

definitely unwanted on the face more so

ever in a young girl. We report a case of

facial scar in a 12 years old girl secondary

to extraoral draining sinus and a cosmetic

revision of the same for hiding it into the

RSTL.

A 12 yr old girl reported with an extraoral

draining sinus in relation to lower left

first molar. Extraoral draining sinus was

present 1 cm above the lower border of

the mandible in a visually conspicuous

area of  face. An extraoral sinus drainage

and curettage was carried out along with

excision of  the sinus tract. This resulted

in an unavoidable tissue loss and scar.

Considering a fact that patient was a

young girl in her early teens, we decided

to go for scar revision.

The challenges of  this procedure were to

address 3 issues:

1) Skin contraction

2) Tissue defect \

3) Keloid scar1,2

The technique for revision thus had to

incorporate the above three

considerations for delivering aesthetic

result. So three point strategy was

devised:

1) Conversion of  a multiplanar scar

into a linear scar

2) Conversion of  a vertical keloid due

to tissue loss into horizontal one

3) Hiding the above into the RSTL

lines mainly the submandibular neck

line.3

The technique chosen was keloid scar

excision with radiofrequency cautery,

undermining of  the subcutaneous tissue

and aesthetic closure into the RSTL lines.

The procedure was carried out under

local anaesthesia. The hyperkeloid scar

was excised using radiofrequency cautery;

subcutaneous extension was done

followed by aesthetic closure. Closure was

obtained with 4-0 prolene. This enabled

us to excise a keloid scar, convert a

vertically placed scar into a horizontal

one and reposition it into the neck crease.

Thus, making a scar significantly

inconspicuous.

Discussion

Facial aesthetics is a multifaceted entity.

The right quantity of  correct ingredients

constitute the complex envelope of  a

seemingly pleasant face. The golden

proportion and its aesthetic ramifications

constitute one important corner stone of

facial aesthetics. The others being, skin

texture and various other skin

composition that loosely can be termed

as complexion.6,7

Facial scars in a visually striking area are

definitely a dampener in an otherwise

attractive face.8 The irony remains that

the same scar if hidden into an

inconspicuous area, can result in the face

still perceived as pleasant. The

intermingling anatomical and

physiological nature of  skin, underlying

fascia, musculature and facial units give

rise to fine crease called as RSTL (Resting

Skin Tension Line).9 Any scar is less seen

or weakly picked up and interpreted by

the human eye when it is present in these

RSTL. Radiofrequency cautery uses high

frequency electric current to cause sharp

precise depth controlled cutting with

minimal adjacent tissue damage and

charring.10,11 This makes it a perfect
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choice for keloid excision with minimal

edema and scar contraction.12

Conclusion

Though the necessity of  secondary scar

revision can be debated, unarguably the

present day scar is visually more pleasant

since it is camouflaged in the

submandibular crease, making it less

visible. The scar being the ‘devil’ is for

now being hidden if  not removed.
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Introduction

Dental caries remains a clinically

significant and widespread oral health

disease all around the world. The

interplay between dental plaque,

constituents of the diet and the host

tissue, as well as genetic and

environmental factors, have each

increasingly been recognized for their

importance in the pathogenesis of  the

disease.1 Dental caries is a process, not an

endpoint and up to the point of

cavitation this process may be arrested or

reversed.2 Despite the use of

conventional fluoride therapy and pit and

fissure sealants, advances in caries

prevention have been on rise to reduce

the global burden of this major oral

health disease.

In the past, research on dental caries was

strictly based upon ‘hard tissue’ and

‘microbiological’ concepts. However,

comprehensive caries prevention proto-

Newer horizons in caries prevention -
An overview

Abstract

Despite the use of  conventional fluoride therapy and pit and fissure sealants

for caries prevention, advances in this field have been on the rise to reduce

the global burden of  this dental disease. Dental caries is a multifactorial disease

with interplay between the biofilm, constituents of  diet and host tissue along

with genetic and environmental factors. It is an infectious process and up to

the point of  cavitation this process can be arrested or reversed. Advances in

preventive strategies include antimicrobial agents based on selectively targeted

peptides, laser irradiation that exerts a delayed antimicrobial effect on biofilm

and commercially available dentifrices with herbal plant products. Dentifrices

fortified with CPP-ACP, Novamin, Theobromine extracts have shown

promising results. More clinical trials with these novel agents are however the

need of  the hour to prove its clinical efficacy and safety with long term use.
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cols must encompass agents that maintain

a balance between the demineralization

and remineralization processes occurring

at tooth-biofilm interface, as well as

numerous antimicrobial strategies. This

article thus reviews the newer prospects

in caries prevention that include

antimicrobial measures and agents that

inhibit demineralization or promote

remineralization process.3

The caries preventive strategies are

discussed as under:

Antimicrobial Agents

Antimicrobial or antibacterial agents

inhibit the pathogenic oral

microorganisms to promote health of

oral hard and soft tissues. They prevent

bacterial adhesions to hard tissue

surfaces, inhibit the bacterial enzymes or

retard multiplication and coaggregation

of  the cariogenic organisms to prevent

biofilm formation.4 Advances in

antimicrobial strategies have been on the

horizon to combat this infectious disease

process.

Polyethylene glycol with

pyrophosphate (PEG-PPi)

Antimicrobial and chemotherapeutic

agents interfere with the bacterial

colonization, growth and metabolism in

dental plaque. In vitro studies using

copolymers as antimicrobial agents have

been conducted for caries prevention. A

polyethylene glycol (PEG)-based

hydrophilic copolymer functionalized

with a pyrophosphate (PPi), can

effectively inhibit adsorption of  salivary

protein after binding rapidly to an

artificial tooth surface. As a result, the in

vitro S.mutans adhesion study showed that

the PPi-PEG copolymer can inhibit saliva

protein-promoted S.mutans adhesion

through the creation of a neutral,

hydrophilic layer on the artificial tooth

surface.5



Selectively targeted antimicrobial

peptides (STAMP)

Furthermore, newer concepts based on

selectively targeted antimicrobial peptides

(STAMP) have been evaluated. These

comprise a specific targeting moiety

chemically coupled to a non-specific

antimicrobial peptide that kills the

selected bacterium.6

Light irradiation

Bacteria embedded in biofilm are

considered to be less sensitive to different

antimicrobial agents, partly attributed to

the genes expressed that causes them to

acclimatize to oral microenvironment and

due to the polysaccharide matrix that

limits diffusion of  these agents.7 To

combat this, light irradiation using blue,

non-coherent light along with H
2
O

2
 and

CO
2
 therapy was studied.4 It had a

phototoxic influence on S. mutans and a

delayed antibacterial effect on the

previously exposed bacteria when they

are reorganized in the biofilm.

Ozone therapy

Ozone, a triatomic molecule with high

oxidation potential is another

antimicrobial agent proposed for use in

oral healthcare. It oxidizes bacteria, fungi

and viruses without negatively affecting

healthy oral microflora. However, this

short term killing of  bacteria only

disorganizes the ecological system and

hence is not advocated for use in caries

prevention.4 Furthermore two systematic

reviews have concluded that ozone is not

a cost-effective adjunct in the

management of  carious lesions.8

Natural plant extracts

Natural plant extracts and essential oils

have been used traditionally against

various microbial diseases. Numerous in

vitro studies have been conducted to

investigate their activity against oral flora.

Extracts from Abies canadensis

(Pinaceae), Albizia julibrissin (Fabaceae),

Chelidonium majus (Papaveraceae),

Ginkgo biloba (Ginkgoaceae), Juniperus

virginiana (Cupressaceae), Pinus

virginiana (Pinaceae), Rosmarinus

officinalis (Lamiaceae) have antimicrobial

activity against oral pathogens.9 Another

study investigated the microbial growth

inhibition of  propolis in saliva obtained

from periodontaly healthy subjects and

those with chronic periodontitis. It was

concluded that propolis had antimicrobial

activity similar to chlorhexidine but

greater than clove or sage extracts.10

The antimicrobial properties of  a number

of  commercially available dentifrices

containing herbal products have also

been evaluated against oral pathogens.

Their antimicrobial effectiveness varied

greatly. Amongst the fourteen products

used, ten showed activity against all test

bacteria (S.mutans, S.sanguis and

A.viscosus), but only 6 of  these were able

to inhibit the yeast C.albicans.4

Furthermore, ability of  cranberry juice or

cranberry constituents to prevent

adhesion of  oral pathogens to surfaces

has also been investigated by numerous

studies. Use of  25% cranberry juice

against oral streptococci for as little as

ten seconds inhibits adsorption of

bacterial cells to saliva-coated

hydroxyapatite beads by 61.8% to 95.1%.

Reduced adsorption of  S.sobrinus was

however seen after a period of  ten

minutes.11 A randomized placebo-

controlled clinical study of a

mucoadhesive dental gel containing an

extract of  Azadirachta indica (Meliaceae)

involving 36 participants showed a

significant reduction in salivary S.mutans

and Lactobacillus species bacterial counts

after 6 weeks (test group) compared to

the placebo group. Other in vivo studies

using 2.5% garlic mouthwash,

commercial tea extracts and essential oils

in mouth rinses have shown a significant

reduction in oral pathogens.4 Further
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studies are essential to evaluate their long

term efficacy and associated adverse

effects.

Probiotics

Probiotics, as defined by WHO, are live

microorganisms which when

administered in adequate amounts, confer

a health benefit on the host. Certain

studies have provided encouraging results

with probiotic therapy when administered

via milk and tablets for caries

prevention.12 Whereas others have

presented contrasting results.13 Hedayati

et al conducted a randomized controlled

trial using chewable tablets containing

three strains of  live probiotic bacteria

(ProBiora3®) in 2-3 yr old children for 1

year. The results concluded a significantly

lower caries increment in the test group

when compared to the placebo group.14

Probiotics can thus be considered as

valuable adjuncts to conventional fluoride

dentifrices.

Chlorhexidine

Chlorhexidine remains the most widely

used antiplaque agent. It is formulated as

a mouth rinse, gel or varnish. As a mouth

rinse, it is available in different

concentrations in various countries,

ranging from 0.12 – 0.2%. In general, 10

ml of  0.2% chlorhexidine mouthrinse or

15 ml of  0.12% chlorhexidine containing

rinse twice a day is prescribed, that has

shown significant reduction in the levels

of  plaque and gingivitis. It is important to

use antimicrobials for a limited period

since, adversely bacterial resistance can

occur.4 Chlorhexidine gel may be applied

as a paste at home or in trays in the

dental clinic. Studies have revealed that

intensive application (3-4 daily

applications over 2 days or daily

application for 10–14 days) may provide

reduction in the level of  S.mutans,

however large variations among

individuals exist regarding its effect.4 The

antibacterial effect of  available

chlorhexidine varnish (1% Cervitec Plus,

Ivoclar Vivadent; 10% Prevora, CHX

Technologies; or 40% EC-40, Biodent

BV) may last for 3 months. Different

treatment regimens using chlorhexidine

varnish are in use. Regimes that consist

of  2–3 applications at the start with a 1

month or 3 months’ follow-up of  varnish

application have been tested. However,

they have yielded conflicting results.4

Further clinical trials are hence essential

to definitely prove its clinical efficacy.

Advances in gene therapy have developed

mutated, non-cariogenic strains of

S.mutans like BCS3-L1, that lack

machinery to metabolize carbohydrates.15

Studies have shown that it was

significantly less cariogenic than S.mutans

in gnotobiotic rats.

Non-fluoride remineralizing agents

Although fluoride therapy use

conventionally is highly effective on

smooth- surface caries, its effect seems

limited on pit and fissure caries. A high

fluoride strategy cannot be followed to

avoid the potential for adverse effects

due to overexposure to fluoride. Despite

its profound effect on the level of  caries

prevalence, use of  fluoride alone is far

from a complete cure. Furthermore,

mounting pressure from the anti-fluoride

lobby poses certain legal limitations to

the use of  fluoride. This necessitates use

of  non-fluoride agents that will aid in

arresting or remineralizing early carious

lesions and prevent its progression.16

Casein phosphopeptide-amorphous

calcium phosphate (CPP-ACP)

Casein phosphopeptide-amorphous

calcium phosphate (CPP-ACP) is a

unique, naturally derived, protein based

remineralizing agent. These nanoparticles

act as biological calcium phosphate

delivery vehicles, boost levels of

bioavailable calcium and phosphate in

saliva without causing indiscriminate

precipitation of  calcium salts.17 The

nanocomplexes are readily soluble in

saliva, creating a diffusion gradient that

allows them to localize in supragingival

plaque.18 CPP-ACP has been

incorporated in dentifrices, mints and

topical gels. In vivo clinical trials by Zhou

(2009), Reynolds (2010) have shown

remineralization of the white spot

lesions. CPP-ACP in rinses have shown a

176% higher remineralization than the

control groups.19 Preparations as sprays

hold promise as caries preventive agents

for individuals with dry mouth.20

According to Walker et al, the addition of

2-5 gm CPP-ACP/litre of  milk

substantially increases its ability to

remineralize enamel subsurface lesions.

Unstabilized amorphous calcium

phosphate

Unstabilised ACP is another promising

remineralizing agent. Incorporated in

dentifrices as Enamelon or Enamel Care.

ACP on mixing with saliva releases

calcium and phosphate ions. The use of

Enamelon™ dentifrice over 12 months

was found to be superior to a

conventional fluoride dentifrice and was

comparable to that of daily use of

stannous fluoride gel in trays.21

Dicalcium phosphate dihydrate

(DCPD)

The use of  saturated DCPD in

preventive dentistry was first suggested as

an adjunct to professionally applied

topical fluorides by Chow and Brown,

1975. In vitro studies (Chow and Brown

1973; Wei et al 1974) have shown that

DCPD would react with fluoride

solutions to produce fluorapatite.

Dicalcium phosphate dihydrate (DCPD)

has been used in some fluoride

dentifrices to attempt enhancing the

remineralizing effect of  fluoride

component. DCPD in a dentifrice

increases the levels of  free calcium ions

in plaque fluid, and these remain elevated

for up to 12 hours after brushing, when

compared to conventional silica

dentifrices.21 The use of  remineralizing

artificial saliva with DCPD (modified

saliva natura) is a promising approach for

dentate patients suffering from

hyposalivation in their management of
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both dental caries and hyposalivation.22

Studies of  candies or gums fortified with

DCPD however have not demonstrated

clinical efficacy.23

Tricalcium phosphate (TCP)

Tricalcium phosphate (TCP) is a hybrid

material created with a milling technique

that fuses beta TCP and sodium lauryl

sulfate or fumaric acid. Studies that

compared TCP with a 5000 ppm fluoride

(Karlinsey et al, 2010) demonstrated that

TCP provided superior surface and sub

surface remineralization. Mensinkai et al

(2012) in an in vivo study concluded that

a combination of 500 ppm F with TCP

may provide comparable anticaries

benefits relative to a 1,100 ppm F

dentifrice.24

Novamin

NovaMin® is the trade name for a

calcium sodium phosphosilicate bioactive

glass that has been developed for use in

oral health care. It was developed

originally for the treatment of

hypersensitivity. Recent studies have

however demonstrated a potential for this

material to prevent demineralization or

aid in remineralization of  tooth surfaces.

When introduced into the oral

environment, it results in the formation

of  a crystalline hydroxycarbonate apatite

layer that is structurally and chemically

similar to natural tooth mineral.25 In vitro

studies have shown NovaMin dentifrice

to have a greater effect on

remineralization of  carious-like lesions

when compared to that of  fluoride

containing dentifrice in permanent

teeth.26

Calcium sucrose phosphate (CaSP)

Calcium sucrose phosphate (CaSP) a

fine, white powder fills the sub surface

porous spaces of  early enamel lesions.

Studies by Kaur (2015) to evaluate the

effect of  GC Tooth Mousse (CPP-ACP)

and Toothmin Tooth Cream (CaSP) on

microhardness of  bleached enamel

concluded that Toothmin tooth cream

was a better agent for increasing

microhardness, although difference was

not significant.27 Raghy TN (2016)

observed that Toothmin can increase the

surface microhardness of enamel after

14 days of  brushing.

Sugar alcohols

Among the sugar alcohols, Xylitol has

been incorporated in gums and candies

for anti caries effect. Cardaso (2016)

observed that 20% xylitol varnish is a

promising alternative to increase surface

and subsurface remineralization of

artificial carious lesions. Xylitol interferes

with polysaccharide production, adhesion

of bacteria to tooth surfaces and also has

a remineralizing potential by facilitating

calcium movement and accessibility into

the lesion pore.28

Theobromine

The most recent addition to the oral

hygiene arsenal is the Theodent

toothpaste (Theocorp Inc., USA), with

theobromine as the active ingredient. The

only study on the remineralization

efficacy of  theobromine reported that

theobromine, at a molar level 71 times

less than that of  fluoride, has

remineralization effect comparable to

that of  fluoride. It has been suggested

that its ability to induce increase in

crystallite size and improve crystallinity

of apatite in the presence of

remineralizing medium, such as saliva, is

the predominant mechanism.29 However,

there is a clear need for more clinical

trials to produce evidence for the efficacy

of  this agent for remineralization of  early

caries.

Novel caries preventive agents are the

need of the hour to meet the unmet

needs of this widespread dental disease

and reduce its global burden. With

further clinical trials, these may serve as

promising adjuncts to the conventional

preventive measures and help to create a

paradigm shift in the realm of  preventive

dentistry.
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Introduction

By definition,1 an impacted tooth is one

that is embedded in the alveolus so that

its eruption is prevented or where the

tooth is locked in position by bone or the

adjacent tooth/teeth. Genetic and

environmental factors are included in the

multifactorial nature of  tooth eruption,

which may be disturbed at any stage of

tooth development. The prevalence of

impacted premolars has been found to

vary according to age. The overall

prevalence in adults has been reported to

be 0.5% for the second premolars - the

range being 0.2 to 0.3% for mandibular

premolars. Mandibular second premolars

rank 3rd after third permanent molars and

maxillary permanent canines, in the

frequency of  impactions.2 Impaction of

maxillary premolars is rare and is seen

more often palatally compared to

buccally.

Unusually Impacted Maxillary second
premolar - A Case Report

Abstract

An impacted tooth is one that is embedded in the alveolus in such a manner

that prevents it’s eruption in the oral cavity. Third molar and canines being the

most commonly impacted teeth; their effects and management have been

discussed in depth in the literature. Impacted premolars are less commonly

encountered, especially maxillary premolars. This article describes a maxillary

premolar which was locked in the anterior maxilla in a challenging position

that hindered access and also endangered the stability of  the roots of  the

adjacent teeth and the maxillary sinus during its surgical removal.
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Literature specific to impacted premolars

is not extensive, despite the fact that

mandibular second premolars alone

account for approximately 24% of  all

dental impactions.2 Palatally impacted

premolars are sometimes horizontally

positioned very high in the palatal vault,

close to the nasal and sinus floor and thus

might not be detected on a routine

periapical radiograph.3 Therefore, when

any permanent tooth is clinically missing,

a panoramic radiographic examination3

along with an occlusal radiograph is

essential. The surgical procedure,

although a little extensive, yields excellent

results and leaves no residual, cosmetic or

functional impairments. However, in our

case, the final position of  the premolar

seemed elusive as interpreted on routine

radiographic examination when

compared to the clinical picture in the

operation theatre.

Case report

This case is of  a 32 yr old male patient

who reported in the department of  Oral

and Maxillofacial Surgery, with a chief

complaint of missing tooth and mild

discomfort in the upper left antero-lateral

region of the maxilla. No extraoral

swelling/facial asymmetry was seen.

Intraoral examination revealed an

unerupted maxillary left second premolar

with the tip of a cusp visible in the oral

cavity (Fig 1). The adjacent gingiva was

normal in appearance. There was no

visible or palpable bulge, buccally or

palatally in relation to the same.

The patient did not have any relevant

medical history. After thorough clinical

examination, a provisional diagnosis of

impacted premolar was made. To confirm

the diagnosis, the patient was explained

about the need for radiographs and was

advised an IOPA, OPG and occlusal

radiograph. The IOPA, panoramic

radiograph and occlusal radiographs

revealed an impacted second premolar

and the diagnosis was confirmed (Fig 2

a,b,c). The left second premolar was

impacted in an oblique manner with the

apex towards the left canine and crown

facing towards the maxillary left first
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Fig 1: Preoperative intraoral image showing a cusp of  maxillary left impacted second premolar

Fig 2a: IOPA showing maxillary left impacted

second premolar

Fig 2b: OPG showing maxillary left impacted

second premolar

Fig 2c: Occlusal radiograph showing maxillary

left impacted second premolar

Fig 3: Local anaesthesia given Fig 4: Crestal incision made followed by

crevicular incision around the first premolar and

anterior releasing incision distal to the left canine

Fig 5: Full thickness mucoperiosteal flap

reflection

Fig 6: Bone removal done and exposure of  the

crown of  the premolar

Fig 7: Sectioning of  the crown done followed by

its removal

Fig. 8: Root removed by bone removal with

chisel and mallet
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molar. There was no evidence of  root

resorption of  the adjacent teeth nor any

periapical parhology associated. The

patient was advised routine blood

investigations and scheduled for surgical

removal of  impacted maxillary left

second premolar.

Intraoperative procedure

A surgical treatment plan was devised.

Strict aseptic protocol was maintained.

Local anaesthesia was administered using

left infraorbital block using 2% lignocaine

with 1:80,000 adrenaline (Fig 3). The

surgical site was also locally infiltrated

with anesthetic solution. After adequate

subjective and objective symptoms were

achieved, a crestal incision was made in

the region of  the left maxillary second

premolar followed by a crevicular incision

around the first premolar and anterior

releasing incision mesial to the canine

(Fig 4). A full thickness mucoperiosteal

flap was reflected (Fig 5). Bone removal

was done using No. 702 straight fissure

bur in the region of  the crown to expose

the crown till the level of  the CEJ (Fig 6).

It was observed that the crown of  the

impacted premolar was rotated and was

facing the first molar. However, the root

seemed to be in an awkward position in

close proximity and bracing against the

teeth anterior to it. Effort at elevation

was thereby not successful and the tooth

appeared fixed. Sectioning of  the crown

was done at the CEJ and was removed

(Fig 7). Further, bone drilling was carried

out in the region of  the CEJ. However,

the root of  the impacted premolar was

still not amenable to luxation and

threatened to luxate the first premolar

and canine on attempts to elevation. A

fine chisel and mallet was used to create

a gutter-like defect around the root and

also a purchase point was made on the

surface of  the root (Fig 8). Space was

thereby obtained and the root finally

luxated with the tip of  a heavy periosteal

elevator and was delivered on the palatal

side (Fig 9).  Hemostasis was achieved

and gel foam soaked with stadren was

packed in the surgical defect (Fig 10).

Closure was achieved with 3.0 black silk

(Fig 11). Pressure pack was given

intraorally along with a pressure dressing

on the external surface on the cheek. The

patient was kept in recovery for an hour,

post-operative instructions were given

and recall was done on the next day.

On the first day post-operatively, the

patient reported with slight swelling

extraorally which was due to the

haematoma formation and was drained

by extraoral pressure (Fig 12). On

intraoral examination, the wound closure

was uneventful. IOPA was taken one

week post-operatively (Fig 13).

Discussion

Treatment options for impacted teeth

include observation, intervention,

Fig 9:  Removal of  impacted second premolar Fig 10: Extraction socket with insertion of  gel

foam and stadren for achieving hemostasis

Fig 11: Closure achieved with 3.0 silk

Fig 12: Post-operative extraoral photograph Fig 13: Post-operative IOPA
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relocation, and extraction4. The tooth

cannot erupt into occlusion often due to

various factors such as ankylosis, external

root resorption and root exposure after

orthodontic traction.5,6 The position of

the impacted premolar was so

unfavourable that no orthodontic

treatment of  the tooth was possible,

hence extraction was planned. However,

the position of the tooth and especially

the orientation of the root made its

removal a challenging task. However,

with patience and the right technique i.e.

odontectomy and judicious use of  the

chisel and mallet, the left maxillary

second premolar was successfully

removed. Selection of  the appropriate

treatment option depends on the

underlying etiological factors. Space

requirements, need for extractions of

primary molars, degree of  impaction and

root formation of  the impacted premolar

should be considered.6,7 Factors such as

the patient’s medical history, dental status,

oral hygiene, functional and occlusal

relationship and attitude towards and

compliance with treatment will influence

the choice of  treatment option.8,9

Radiographic techniques play a major

role in planning the surgical procedure.

Knowing the position of  an impacted

tooth, palatally or buccally placed, is of

utmost importance in planning the

incision.7,10 Impacted premolars and

canines, if  left unattended may develop

dentigerous cysts around them.11,12

Adenomatoid odontogenic tumors13 have

also been described to develop in

relation to impacted teeth. This might

require extensive surgical intervention

under general anesthesia for its

enucleation. Timely disimpaction of  the

impacted maxillary premolars can

prevent the formation of  a dentigerous

cyst11,12 which has been well reported in

the literature.

Conclusion

This rare case report will contribute

toward the minimal literature available

regarding impacted premolars and offers

the planning and consideration required

in the skillful management of  the same.

Correct knowledge of  regional anatomy,

meticulous manipulation of  tissues, and

correct application of  mechanical

principles involved in exodontia will

contribute to surgical success.
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Introduction

Ayurveda strongly advocates the use of

herbal-based medicines and treatments.

Modern-day medicines may contain

extracts of  herbs, or synthetic chemicals

based on herbs but natural form

produces less side effects and a cheaper

alternative to pharmaceutical drug.1,2

Medicinal plant Holy Basil or Tulsi is

most sacred plant in India. No plant in

the world commands such universal

respect, adoration and worship from the

people as does Tulsi. Tulsi is used by

ayurvedic practitioners and laypersons for

many health ailments and it has both

Evaluation of antiplaque efficacy of 4%
ocimum sanctus (tulsi) extract mouthwash
as compared to 0.2% chlorhexidine
digluconate and normal saline

Abstract

To determine anti-plaque efficacy of  4% Tulsi extract containing mouthwash

(Test) as compared to 0.2% chlorhexidine gluconate mouthrinse (Positive

control) and normal saline (Placebo). Subjects were divided into 3 groups and

evaluated using 4-day plaque regrowth model. On day one, subjects underwent

oral prophylaxis to bring plaque scores to zero. Thereafter, subjects were

instructed to rinse twice daily with the alloted mouthrinse for one minute and

refrain from any other oral hygiene measures until final examination, four days

later. The evaluation of  plaque was done on 5th day. Statistical analysis was

carried out using SPSS ver.17 software. For intergroup comparison ANOVA

test was applied while for multiple comparison Bonferroni test was used. p

value was set at 0.05. Study showed significant and comparable reduction in

plaque index in the tulsi and chlorhexidine group as compared to the placebo

rinse. However, there was no significant reduction in plaque index between the

Tulsi and chlorhexidine groups with chlorhexidine group showing greater

reduction than the tulsi group. Tulsi mouthwash was found to be equally

effective as chlorhexidine in reducing plaque. The results of  the present study

indicate that Tulsi mouthrinse may prove to be an effective mouthwash owing

to its ability to reduce plaque accumulation without any side effects.

(Terna J Dent Sci 2017;4(1):60-63)
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medicinal and spiritual significance in

Ayurveda.

Plaque is known to be the initiating factor

in the development of  periodontal

diseases and, therefore, plaque control is

the most essential step towards

maintaining a proper and healthy oral

environment. Despite the availability of

the various mechanical oral hygiene

methods, even the most meticulous

patient will not always completely remove

all plaque. There are also large groups of

individuals, such as the handicapped and

elderly, for whom maintaining adequate

oral hygiene can be an insurmountable

problem.1 For these reasons, a chemical

plaque control approach is desirable to

deal with the potential deficiencies of

daily self-performed oral hygiene.

Chlorhexidine gluconate, a bisbiguanide,

is considered till date the most effective

antiplaque agent,2 but it also comes with

certain side-effects. Though CHX is

considered as the best agent for plaque

control and gingivitis, many patients find

its initial bitter taste unpleasant, and

repeated use often produces stains and

taste disturbances. Because of  this, daily

rinsing with CHX is not promoted.

Numerous studies have reported various

effects of  Ocimum sp., including

antinflammatory, antioxidative,

chemopreventive, blood-sugar lowering,

nervous system stimulation and radiation

protection.3,4,5 In the present study, we

decided to further explore the antiplaque

efficacy of  ocimum sanctum using 4 day

plaque regrowth model.8
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Materials and methods

The present study was carried out to

investigate the antiplaque efficacy of  4%

ocimum sanctus (tulsi) extracts

mouthwash as compared to 0.2%

chlorhexidine digluconate and normal

saline. This clinical study was conducted

in Department of  Periodontics, Terna

Dental College, Navi Mumbai, after the

clearance from the Institutional Ethical

Committee.

The study was designed as a three-group

parallel, double blind randomized

controlled trial. It was a placebo-

controlled study of  4 day de novo plaque

formation. Three mouth rinses were

compared: A positive control mouthwash

– 0.2% chlorhexidine digluconate (Group

A), the test mouthrinse containing 4%

tulsi extract mouthwash (Group B), and

a placebo mouthrinse (Group C).

Inclusion criteria:

• 45 systemically healthy volunteers

• Within the age group of  18 to 25

years

•  Having at least 24 scorable teeth.

Exclusion criteria:

• Subjects who consumed a high poly-

phenolic diet (including green tea

catechin or soya diet)

• Subjects with fixed or removable

orthodontic appliances or prostheses

• Subjects who have been prescribed

antibiotics or other medications in

the previous 3 months

• Subjects who have undergone

periodontal treatment in the

previous 6 months

• Subjects having any disease that

would increase oxidative stress.

Preparation of  tulsi mouthwash: In

this study, pure extract of  tulsi powder

was obtained from Konark Herbals &

Health Care, Daman, India. (Fig 1) Four

grams of  powder was added to 100 ml of

distilled water and stirred till it gets

completely dissolved to obtain 4% of

tulsi mouthwash.

At baseline, professional oral prophylaxis

was carried out for all the subjects. (Fig 2)

Plaque was disclosed using two tone

plaque disclosing agent to ensure that all

deposits had been removed. Subjects

were instructed not to use any oral

hygiene products such as toothbrush,

toothpaste, interdental cleaning aids or

any other mouthrinse or chewing gum for

the next 4 days. Instead, subjects were

asked to rinse with one of  the three

randomly assigned mouth rinses for one

minute, twice daily. The parameter noted

was the Turesky et al modification of

Quigley Hein plaque index (PI) on 5th

day. (Fig 3) After recording plaque index

scores oral prophylaxis was carried out to

remove all the deposits and then subjects

were instructed to resume their routine

Fig 1 : Pure extract of  Tulsi Powder Fig 3 : Day 5 - Turesky et al modification of  Quigley & Hein Plaque Index.

Fig 2 : Baseline after professional oral prophylaxis
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oral hygiene measures. The data was then

subjected to statistical analysis.

Statistical analysis: Plaque score was

used as the main response variable. Mean

plaque scores were calculated at the

subject level. Statistical analysis was

carried out using SPSS ver. 17 software.

A parametric ANOVA test was used for

intergroup comparison and for multiple

comparison Bonferroni test was applied.

P value <0.05 was accepted as statistically

significant.

Results

The study population consisted of  14

males and 31 females with a mean age of

19.8 years. All subjects (N=45)

completed the four-day experimental

experimental period are summarized in

Table 1 and Graph 1.

There was a significant difference in

plaque levels between the groups. In the

test group, the mean overall mouth

plaque index score was 0.99 ± 0.142,

compared to 0.97 ± 0.144 in the control

group and 1.92 ± 0.464 in the placebo

group. The difference of  plaque scores

between the placebo group and the other

two groups was statistically significant

(P<0.05).

Table 1: Results of  Plaque Index and comparison between

groups using one-way ANOVA

Samples Mean plaque score SD

0.2% Chlorhexidine 0.97 0.144

4% Tulsi 0.99 0.142

Normal saline 1.92 0.464

Table 2: Comparison between groups using

Bonferroni multiple comparison test

Dependent ( I ) ( J ) Mean Difference Sig.

Variable Group Group ( I - J )

PI SCORE 1 2 -.0200000 1.000

3 -.9463333* .000

2 1 .0200000 1.000

3 -.9263333* .000

3 1 .9463333* .000

2 .9263333* .000
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Graph 1: Mean plaque scores on day 5

period. The mean plaque scores for the

test and control groups at the end of  the



The results of  Bonferroni test are

summarized in Table 2. These results

showed statistically significant difference

in plaque reduction when placebo group

was compared to 4% tulsi mouthwash

(test group) and 0.2% chlorhexidine

mouthrinse (positive control).

Discussion

We are practicing in an era where the

patients are more concerned about both

their oral health and their overall medical

wellbeing. Herbal medicines offer a

gentle and enduring way for restoration

of  health by the most trustworthy and

least harmful way.3

Holy basil (Tulsi) is a principal medicinal

herb of  Ayurveda, the ancient traditional

holistic health system of India. In

Sanskrit it is called as Tulsi which means

“The incomparable one”. Tulsi is also

known as “The mother medicine of

nature”, and “The queen of  herbs”.

Ayurvedic medicine regrads it as an

adaptogen-a herb that brings body sytems

into balance and increases resiliency.

Ocimum sanctum belongs to family

Lamiaceae and found in tropical and

semitropical parts of  India. It is known to

possess antimicrobial, antipyrectic,

antiulcer, antiinflammatory, antibacterial,

antiseptic and antioxidant

properties.7,3

In the present study, the Ocimum sanctum

extract mouthwash reduced plaque

formation during the trial, possible

explanation for this effect is the

antibacterial agents present in Ocimum

sanctum i.e. eugenol, ursolic acid,

carvacrol, linalool, limatrol, caryophyllene

and methyl carvicol.1  Antibacterial

activity of  ethanolic extracts of

o.sanctum against various gram positive

as well as gram negative strains has been

evaluated in vitro, thereby confirming the

same.11

The present study showed statistically

significant and comparable reduction in

plaque index in the tulsi (0.99) and

chlorhexidine groups (0.97) as compared

to the placebo rinse (1.92).  However,

there was no significant difference in the

reduction of  plaque scores between the

tulsi and chlorhexidine groups, although

chlorhexidine group showed slightly

greater reduction than the tulsi group.

These results are similar to a study by

Gupta D et al wherein no statistically

significant difference was found between

the chlorhexidine and a tulsi rinse (anti-

bacterial, anti-inflammatory) with respect

to the plaque index.1 Hosamane M et al in

a study showed inhibition of  both the

tested periodontopathogens (P.intermedia

and F.nucleatum) at various concentra-

tions of  tulsi mouthwash (in vitro) and

observed no statistically significant

difference between chlorhexidine and a

holy tulsi mouthwash with respect to the

plaque index (in vivo).12

Conclusion

Considering the fact that the mouth

rinses available presently in market are

chemically based, costly, and have side

effects, 4% tulsi mouthwash was found to

be a potent plaque inhibitor and can be

considered as a natural alternative to

chemical mouthwashes.
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Introduction

Chitosan, a versatile hydrophilic

polysaccharide derived from chitin, has a

broad antimicrobial spectrum to which

gram-negative, gram-positive bacteria and

fungi are highly susceptible. Chitosan is

derived from partially deacetylated chitin

and consists of copolymers of

glucosamine and N-acetyl glucosamine.

Chitosan has been used in a variety of

fields such as wastewater treatment,

medicine, agriculture, food, paper

industry and cosmetics. Chitosan also has

a regenerative effect on connective

tissues of  gingiva and also accelerates the

formation of  osteoblasts which are

responsible for bone formation hence it

has generated a special interest in dental

cell regeneration. Chitosan contains

reactive functional groups such as amino

and hydroxyl groups. Positively charged

amino groups help in the prevention of

plaque formation. In the current review,

biological and chemical properties, and

applications of  chitosan in dentistry are

described.

Properties of  chitosan

The amino group in Chitosan has a pKa

value of  ~6.5, which leads to a

protonation in acidic to neutral solution

with a charge density dependent on pH

and the %DA-value. This makes Chitosan

water soluble and a bioadhesive which

readily binds to negatively charged

surfaces such as mucosal membranes.

Chitosan enhances the transport of  polar

drugs across epithelial surfaces and is

biocompatible and biodegradable.

Purified quantities of Chitosans are

available for biomedical applications.10

Chemical Properties of  Chitosan

The chemical properties of  chitosan are

as follows:

1. Linear polymine,

2. Reactive amino groups,

3. Reactive hydroxyl groups available,

4. Chelates many transitional metal

ions.

Biological Properties of  Chitosan

Following are the biological properties of

chitosan:

1. Biocompatible

a. Natural polymer,

b. Biodegradable to normal body

constituents,

c. Safe and non-toxic, (the

research in chitinase is

noteworthy in this respect).

2. Binds to mammalian and microbial

cells aggressively.

Availability

Chitosan is produced commercially by

deacetylation of  chitin, The degree of

deacetylation (%DD) can be determined

by NMR spectroscopy, and the %DD in

commercial Chitosans ranges from 60 to

100%. On an average, the molecular

Chitosan in dentistry - A review
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weight of  commercially produced

Chitosan is between 3800 and 20,000

Daltons. A common method for the

synthesis of Chitosan is the deacetylation

of  chitin using sodium hydroxide in

excess as a reagent and water as a solvent.

This reaction pathway, when allowed to

go to completion (complete

deacetylation) yields up to 98% product.10

Applications of  chitosan in dentistry

Various studies were conducted on

Chitosan and its use in Dentistry. The

following are few of  the important

applications of  chitosan in dentistry:

1. Used as a cement in endodontics

and restorative dentistry

The chemical association of  chitosan

with inorganic salts, such as calcium

phosphate, finds a promising

application in dentistry as room-

temperature self-hardening cement.

The physical, chemical and

crystallographic characterization of

newly-developed cements made of

1) calcium-phosphate and a chitosan

gel obtained by acetic acid treatment,

and 2) calcium phosphate and a

chitosan gel obtained by ascorbic

acid treatment. Both cements are

self-hardening at room temperature.

The cements were characterized by

X-ray diffractography, scanning

electron microscopy and fluorine-

selective electrode analysis. The

chitosan-hydroxyapatite cements had

hardness comparable to spongy

bone and above that of  PMMA. The

cements are promising for

application in endodontics and

restorative dentistry.11

2. Used as an effective mouthrinse

The use of  a chitosan mouthrinse is

efficacious in reducing plaque and

saliva mutans streptococci level.

0.5% of  chitosan oral rinse on

plaque formation has proved very

beneficial against microorganisms in

saliva. In a study conducted in 2002,

subjects who enrolled for the study

were given a prophylaxis. They were

instructed to rinse with 20 ml of  the

chitosan mouthrinse twice daily for

30 seconds. Plaque scores were

measured after a 14-day rinsing

period, and mutans streptococci

counts in saliva were also determined

at the start and the end of  the each

rinsing period. The procedures were

repeated with the alternate rinse

after a 14-day washout period.

Rinsing with 0.5% chitosan was

significantly more effective in plaque

reduction using the Quigley & Hein

Index and Plaque Severity Index.

The mutans streptococci count in

saliva was less after the chitosan

rinsing (_2 cal_13.51, p_0.035). The

study concluded that, rinsing with

chitosan was effective in reducing

plaque formation and counts of

salivary mutans streptococci after a

14-day rinsing period. These results

would appear to warrant further

investigation into the potential value

of  chitosan as an effective anti-

plaque agent for use in oral hygiene

products.12

3. Used as a scaffold in periodontal

bone regeneration

Interest in chitosan has increased

due to its excellent biological

properties such as biocompatibility,

antibacterial effect, and rapid healing

capacity. On the other hand,

hydroxyapatite is used as a bone

substitute in the fields of

orthopedics and dentistry. The

hydroxyapatite-chitosan (HA-CS)

complex containing hydroxyapatite

nanoparticles was developed for

synergy of  both biomaterials. A

study was conducted in 2009 to

evaluate the effect of  hydroxyapatite

(HA)-chitosan (CS) membrane on

bone regeneration in the rat calvarial

defect. Eight-millimeter critical-sized

calvarial defects were created in 70

male Sprague-Dawley rats. The

animals were divided into 7 groups

of  10 animals and received either 1)

chitosan (CS) 100% membrane, 2)

hydroxyapatite (HA) 30% / CS 70%

membrane, 3) HA 30% / CS 70%,

pressed membrane, 4) HA 40% / CS

60% membrane, 5) HA 50% / CS

50% membrane, 6) HA 50% / CS

50%, pressed membrane, or 7) a

sham–surgery control. The amount

of  newly formed bone from the

surface of  the rat calvarial defects

was measured using

histomorphometry, following 2 or 8

week healing intervals. The study

showed surgical implantation of  the

HA-CS membrane resulted in

enhanced local bone formation at

both 2 and 8 weeks compared to the

control group. The HA-CS

membrane would be significantly

more effective than the chitosan

membrane in early bone formation.

Hence the study concluded that the

advantages of  biomaterials, the HA-

CS membrane would be an effective

biomaterial for regeneration of

periodontal bone.13

4. Used as a gel along with

periodontal membranes

Periodontitis is a chronic infection

of  the supporting tissue of  the teeth

which eventually leads to tooth loss.

Various grafting materials and

barrier membranes have been used

to repair periodontal intraosseous

lesions. The bioactive properties of

chitosan include wound healing,

antimicrobial, tissue regeneration,

and hemostatic activities. A study

was conducted in 2009 to evaluate

effects of  chitosan on periodontal

regeneration. 20 chronic

periodontitis patients were recruited.

Following initial therapy, the patients

were divided into four groups: group

A, receiving chitosan gel (1%w/v);

group B, receiving chitosan gel+

demineralize bone matrix; group C:

receiving chitosan gel+collagenous
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membrane; and group D, receiving

flap only (control group).

Radiographic data in the study

revealed that except control group,

all the other groups showed

statistically significant bone fills

when compared with baseline

indicating that chitosan gel alone or

its combination with demineralize

bone matrix/collagenous membrane

is promising for periodontal

regeneration.14

5. Bone regeneration in bone lesions,

tumours or extraction sockets

Bone defects following tumor

resection and osteolysis due to dental

and bone lesions and periodontium

tissue disorders are serious

challenges. A study was conducted in

2011 to assess the effects of  chitosan

on socket repair after dental

extraction. 24 dental sockets of  15-

24 year-old patients visiting for

extracting premolar teeth for

orthodontic purposes were selected.

The sockets in one side were filled-

in by chitosan. On the other side, the

sockets were left unfilled. After 10

weeks, periapical radiographs were

obtained from the repair sites, were

digitalized and then evaluated for

densitometry. The study showed that

chitosan significantly increased bone

density in apical and middle sections.

Hence, it was concluded that

chitosan can be used for bone repair

in cases of  bone loss.15

6. Used as a local drug delivery in

periodontal treatment

In 2013, a drug delivery system was

proposed based on a series of

formulations with chitosan gels,

designed for local, intra-pocket

treatment of  periodontal disease,

containing two drugs (an antibiotic

and a chemotherapeutic-

antimicrobial agent: tetracycline

hydrochloride (T) and metronidazole

benzoate (M), respectively. The

formulations varied from the

chitosan concentration (3-4%), and

the drug loading (1,2 and 3%) point

of  view. The study aimed to outline

the rheological profiles of these

formulations and also to evaluate the

drug release. All formulations

exhibited pseudoplastic and

thixotropic behaviour. Based on the

experimental data, an optimum

concentration of  chitosan in gel

(3%) for useful modulation of  drug

loading, as a success factor in local

therapy of  periodontitis, was

proposed.16

7. Guided tissue regeneration

Guided tissue regeneration (GTR)

has been demonstrated to be an

effective technique to achieve

periodontal regeneration. In GTR

procedures, various kinds of

membranes play important roles.

Chitosan is biocompatible,

biodegradable, and antimicrobial and

it acts as hydrating agent and

possesses tissue healing and

osteoinducing effect. Chitosan can

be easily processed into membranes,

gels, nanofibers, beads, nanoparticles,

scaffolds, and sponge forms and can

be used in drug delivery systems.

The bioproperties of  chitosan and

report the progress of  application of

chitosan as membranes in GTR and

guided bone regeneration (GBR),

which indicates that chitosan could

be a good substrate candidate as the

materials for the GTR/GBR

membranes.17 A study was

conducted in 2014 which highlighted

the use of  a newly developed fish

collagen–chitosan film as a barrier

membrane for the management of

human infrabony defects using the

principles of GTR in periodontitis

on patients with infrabony defects

having minimal or no gingival

recession and with a probing depth

of  >4 mm and controls (12 each).

After 6 months, there was

statistically significant difference in

the probing pocket depth and it

concluded that the collagen–chitosan

film is effective as a barrier

membrane for GTR therapy in

infrabony defects, as it resulted in

improved clinical outcome with low

incidence of  gingival recession and

device exposure.18

Conclusion

Although this article highlights few uses

of  chitosan and its application in

dentistry there are numerous studies on

antibacterial, antifungal, hemostatic,

wound healing capacity and anti-

inflammatory properties of  chitosan. The

uses of  chitosan as a restorative material,

mouthrinse, local drug delivery agent and

for bone regeneration are mentioned in

this review.
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Introduction

Periodontitis is a multifactorial disease.

One of  the key factors is the role of

pathogens. Periodontal pathogenesis is

the key to understanding the disease and

developing suitable strategies. A number

of  periodontal pathogens have been

implicated in the disease. During the last

few decades of  the 20th century, the

research focused mainly on culturable

bacteria like porphyromonas gingivalis,

Prevotella intermedia, Aggregatibacter

(Actinobacillus) actinomycetemcomitans,

Tannerella forsythia and Treponema

denticola which were proved to be

associated with the disease. Recent

advances in research and technology have

led to the discovery of  a number of

newer bacteria. The main issue befalling

these discoveries is the inability to culture

these bacteria. But the development of

novel, culture-independent techniques

allowed the identification of  as-yet

unculturable and fastidious organisms in

patients suffering from periodontitis and

added new insight into bacterial

communities present in periodontal

pockets.1,2,3,4

F.alocis is a fastidious Gram-positive,

asaccharolytic, obligate anaerobic rod that

possesses trypsin-like enzymatic activity

and shows surface punctuations

resembling minute projections.5 It was

first isolated in the year 1985 from the

gingival sulcus in patients with gingivitis

and periodontitis and was originally

classified as Fusobacterium alocis6 then

reclassified into the genus Filifactor.7

F.alocis interaction with

gingival epithelium

F.alocis shows the tendency to adhere to

and invade gingival epithelial cells

(GECs).8,9 F.alocis induces the secretion

of  the proinflammatory cytokines IL-1â,

IL-6 and TNF-á, but not IL-8, from

GECs.10 These cytokines contribute to

tissue degradation through the induction

of matrix metalloproteinases and other

inflammatory mediators.11,12,13 F.alocis

induces apoptosis in GECs and it takes

place with the activation of  caspase-3 but

not caspase-9. The absence of  caspase-9

activation suggests that F.alocis - induced

apoptosis occurs through the extrinsic

pathway.8

Its role in biofilms

F.alocis is now identified to be significant

to the pathogenic structure of  biofilms

associated with periodontal
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inflammation.14,15,16 F.alocis forms biofilms

in vivo, preferentially colonizing the

apical parts of  the gingival pocket in

close proximity to the soft tissues.16 A

study undertaken to evaluate the

community interactions of  two strains of

F.alocis with Streptococcus gordonii,

F.nucleatum, P.gingivalis, and

A.actinomycetemcomitans, which are

organisms of  differing pathogenic

potential in the oral cavity, suggests that

F.alocis is likely to interact with a variety

of  oral bacteria and participate in

community development.17

Its relation with P.Gingivalis

F.alocis showed significant increase in

biofilm formation when co-cultured with

P.gingivalis. This enhanced biofilm-

forming capacity may be due to the

ability of  both species to autoaggregate

and express unique components.5 F.alocis

in co-culture with P.gingivalis shows

enhanced adhesion to epithelial cells,

altering the cell morphology and inducing

cell death. This was in contrast to

monoinfections with either F.alocis or

P.gingivalis, which did not trigger the same

morphological alteration, although the

monoinfections were still able to induce

cell death over a longer time period.18

P.gingivalis also showed enhanced capacity

of  cell invasion when co-cultured with

F.alocis. This may also indicate a symbiotic

relationship between F.alocis and

P.gingivalis. Thus, F.alocis and P.gingivalis,

each with different growth rates, could

form a mixedspecies biofilm and co-

exist.9

Its role in periodontal disease

In recent years, it has been discovered in

patients suffering from chronic

periodontitis (CP)19,20&14,21 generalized

aggressive periodontitis (GAP).22

Recently, F.alocis was also detected in

elevated numbers in chronic periodontitis

patients with periodontal deterioration as

compared to patients with a stable

periodontal condition and was therefore

proposed as a potential marker for active

disease.9 F.alocis, while heterogenous, has

virulence properties that may enhance its

ability to survive and persist in the

periodontal pocket.9

It was detected in 77.8% of  the

generalized aggressive periodontitis

patients and in 76.7% of those suffering

from chronic periodontitis in a study

carried out by Schlafer et al and that was

evidence enough to suggest an

involvement of  F.alocis in periodontal

disease. Filifactor alocis was found to be

third most prevalent for GAP and second

most prevalent for CP patients and is

thus at significant enough level with

organisms that are considered key players

in periodontal disease.10

F. alocis and Periimplantitis

F.alocis is one of  the most prominent

bacteria in periimplantitis. Due to the

suitability of the sulcus in patients with

periimplantitis to the growth of  both

Gram-negative and asaccharolytic

anaerobic Gram-positive rods (AAGPRs),

presence of  F.alocis was found to be

significantly higher in patients with

periimplantitis than in patients with

healthy implants in a study carried out by

Tamura et al., 2013.

F. alocis and Refractory Periodontitis

A number of  studies have provided the

evidence about the presence of  F.alocis in

refractory periodontitis.15,20,25 It is a

disease generally characterized by low

response to periodontal therapy and

patients with a history of  antibiotic

therapy. It has been suggested that SRP

and antibiotic therapy does not have

much effect on the ‘unusual bacteria’

found in refractory periodontitis one of

which includes F.alocis.

Future Prospects

F.alocis has been suggested as a marker

organism by some authors21 which

suggests that modulation of  this

organism can be brought by quorum

sensing inhibitors. Another recent

technique is the use of  selectively

targeting antimicrobial polypeptides

(STAMPs) to bring about control of

species-specific biofilms.

Conclusion

F.alocis shows a number of  unique

characteristics which discern its role as a

marker organism as well as its virulence

potential. It also plays a pivotal role in

microbial community dynamics by

establishing synergistic partnerships with

other pathologic bacterium. It can cause

the secretion of  proinflammatory

cytokines from the GECs. Thus, the

emergence of  bacteria such as F.alocis

may lead to a reevaluation of  treatment

and management of  the periodontal

diseases.
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Introduction

Anterior crossbite is defined as a situation

in which one or more primary or

permanent mandibular incisors occlude

labially to their antagonist. It is one of

the most frequently encountered

developmental problems seen in mixed

dentition. It is important to distinguish

between skeletal and dentoalveolar

crossbite. Anterior skeletal crossbites are

most often associated with a skeletal

problem, such as mandibular

prognathism and midface deficiency.

Whereas, in anterior crossbite of  dental

origin, patient displays a normal skeletal

pattern with abnormalities in axial

inclination of affected teeth.1-3 Anterior

dental crossbite has a reported incidence

of 4-5% and is usually the result of a

palatal malposition of  the maxillary

incisors resulting from a lingual eruption

path.4,5  Other etiological factors are over

retained primary teeth, traumatic injury

to primary dentition, labially situated

supernumerary tooth, sclerosed bony or

fibrous tissue barrier, arch length-tooth

size discrepancy, detrimental habits,

repaired cleft lip/palate.6-10 The following

treatment approaches have been

recommended for anterior dental

crossbite.1

1. Tongue blade therapy

2. Lower acrylic inclined plane

3. Stainless steel crown (placed

backwards) / banded metal incline

4. Upper hawley appliance with springs

5. Upper heavy labial arch

6. Upper light labial arch

7. Upper lingual arch with springs.

Of  these, the first three are passive

appliances and the others are active

appliances. Before instituting any

treatment, the following factors outlined

by Lee must be taken into consideration:2

1. Adequate space in the arch to

reposition the tooth

2. Sufficient overbite to hold the tooth

in position following correction

3. An apical position of the tooth in

crossbite that is the same as it would

be in normal occlusion
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4. A Class I occlusion.

The following case series describes the

use of different treatment modalities to

treat dentolaveolar cross bite.

Case report 1

An 8 year old girl reported to the

department of  Paedodontics and

Preventive dentistry with a complaint of

malpositioned upper front teeth (Fig 1).

Intraoral examination revealed over

retained left maxillary primary central

incisor. Maxillary left permanent central

incisor was seen erupting palatal to the

over retained deciduous tooth (Fig 2). It

was decided to extract the over retained

tooth and institute tongue blade therapy.

The child was taught the use of  tongue

blade and told to perform it for 15

minutes, 3-4 times a day. After 3 days, the

crossbite seemed to resolve and

treatment of  remaining teeth was

continued (Fig 3).

Case report 2

A 7 year old boy reported with decayed

teeth in upper front region. On

examination, root stumps of four

maxillary deciduous teeth were seen with

11 erupting palatally (Fig 4). Following

Terna Journal of  Dental Sciences 2017;4(1):71-74



Fig 3: Post-operative photograph after 3 days with corrected crossbite of  21 Fig 4:   Preoperative photograph

Fig 5:   2 days post extraction Fig 6:   Cementation of  Catlan’s appliance

Fig 8:   Preoperative photographs (anterior)Fig 7:   Post-operative photograph after 5 days with corrected crossbite of  11

Fig 1:   Preoperative photograph (anterior) Fig 2:   Preoperative photograph (occlusal)
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Fig 9:   Preoperative photographs (occlusal) Fig 10:   Cementation of  fixed palatal arch with z spring



extraction of  upper front primary teeth,

the child was instructed to use tongue

blade therapy. However, the child was

unable to comply with the instructions

despite reinforcement (Fig 5). Therefore,

it was decided to cement a lower inclined

plane to relieve the crossbite (Fig 6).

Follow-up was done after 3 days and 5

days (Fig 7). The crossbite resolved after

5 days and Catlan’s appliance was

removed.

Case report 3

A 9 year old girl reported with pain in

upper right back region of  jaw. On

examination, 54 and 55 were carious with

dentoalveolar abscess and mobility.

Access opening was done to relieve the

symptoms. 22 was seen in crossbite (Fig

8 and 9). The chief  complaint was

addressed in the first appointment and

16, 26 were banded. A fixed palatal arch

with ‘Z’ spring was fabricated and

cemented (Fig 10). Since the overbite was

2 mm, posterior bite plane was not given

to raise the bite. The crossbite was

corrected in 2 weeks (Fig 11).

Case report 4

A 10 year old boy reported with upper

malaligned teeth. Patient had good oral

hygiene and 21 was in crossbite (Fig 12).

Following oral prophylaxis and placement

of  sealants in all first permanent molars,

an upper hawley’s appliance with ‘Z’

spring was delivered to the patient (Fig

13). The appliance was given with a

posterior bite plane to raise the bite. The

Z spring was not activated on the day the

appliance was delivered. This was done to

allow the patient to get comfortable with

the appliance. On the 7th day, both the

helices of  the Z spring were opened to

thrust anterior force on the central

incisor. Correction of  crossbite was

achieved in 2 weeks (Fig 14).

Discussion

There are several approaches enumerated

to treat dentoalveolar anterior crossbite

cases.1 The treatment for anterior

crossbite in the case reports were

demonstrated in early mixed dentition

period. All the patients that were treated

displayed normal skeletal growth with

deviation only in the axial inclination of

concerned tooth. It is important to make

a distinction between dentoalveolar and

skeletal crossbite as it has a direct

influence on the choice of  treatment. If

anterior crossbite remains untreated, it

will progress to severe malocclusion.

Besides, it perpetuates dysplastic growth

of  jaws leading to an unesthetic

appearance and more complicated

treatment.11 The best time to treat an

anterior crossbite is when it is first

noticed by the clinician. Numerous

treatment options are available at the

clinican’s disposal to treat dentoalveolar

anterior crossbite. We have made use of

long established approaches like the

tongue blade therapy, lower inclined

plane, upper fixed palatal arch with Z

spring and removable hawley’s appliance

with Z spring. The most desirable age to

treat anterior crossbite is between 8-11

years, as the root is being formed and the

tooth is in active stage of  eruption.

The tongue blade therapy is successful

only with patient cooperation, and there

Fig 11:   Post-operative photograph with corrected crossbite

of  22 after 2 weeks

Fig 12:   Pre-operative photograph (anterior)

Fig 13:   Insertion of  Hawley’s appliance with Z spring

and posterior bite plane

Fig 14:   Post-operative photograph with corrected crossbite

of  21 after 2 weeks
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is no precise control of the amount and

direction of  force applied. The Catlan’s

appliance works on the principle of

Newton’s third law of  motion, the resin

slope functions to tip an anterior tooth

labially while the mandibular tooth is

tipped slightly in the lingual direction.12

This method is a safe, cost effective,

rapid and an easy alternative for the

treatment of  crossbite. As it is cemented

on lower incisors, the treatment outcome

does not depend on compliance of  the

child.1 The drawbacks of  this appliance

are difficulty in speech, mastication and

risk of anterior open-bite if the appliance

is cemented for more than 4 weeks.

Therefore, weekly examination of  the

patient and decision to remove the

appliance at appropriate time are critical.

Jirgenson incorporated lower inclined

plane in hawley’s appliance to treat

anterior crossbite in primary and mixed

dentitions. The plane covered the lower

anterior teeth with 45o inclination.13

In the third case report, an upper fixed

labial arch with z spring was used, as

patient compliance was questionable.

Also, the retention of  a removable

appliance with insufficient number of

teeth was doubtful. Fixed and removable

appliances used to treat anterior crossbite

in mixed dentition have similar outcome

and stability.

In the fourth case report, an upper

hawley’s appliance with ‘Z’ spring was

given. Correction of  crossbite was

achieved in 2 weeks. Success of  a

removable appliance depends on the

patient compliance and to some extent

on the retention of  the appliance.

Conclusion

The case reports described above show

that either fixed or removable appliances

can be used to treat anterior crossbite

with favourable treatment outcome and

prognosis. The results of  all the cases

were seen within a span of  two weeks. In

cases where patient compliance is

doubtful, a fixed appliance can be chosen

instead of  a removable appliance.
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Introduction

Most of  the pregnant patients if  generally

healthy, should not avoid dental

treatment solely because they are

pregnant. However, there are also major

changes in maternal anatomy, physiology

and metabolism of  healthy pregnant

patient. These can include changes in the

cardiovascular, respiratory and

gastrointestinal systems, as well as

changes in the oral cavity and increased

susceptibility to oral infections. Although

these adaptations of  maternal organ

systems are normal, they do necessitate

consideration and adjustments in

treatment by any dentist who is providing

oral health care and prescribing

medications for the patient. It is

frequently necessary for the oral and

maxillofacial surgeon to consult with the

patient’s obstetrician or other medical

specialist in a given clinical situation;

these principles provide a framework for

the oral and maxillofacial surgeon in

medical decision-making for the pregnant

patient.

Physiologic Changes in Pregnant Patients

The normal physiologic mechanisms

undergo marked changes during

pregnancy for maintaining homeostasis.

Systemic alterations with respect to

cardiovascular, respiratory, hematologic

systems, renal, gastrointestinal and

hormonal changes warrant careful

monitoring and treatment.1-6

There are significant changes in blood

volume, cardiac output (heart rate and

stroke volume) and in systemic vascular

resistance and blood pressure of

pregnant patients. The total blood

volume in the pregnant patient can

increase by upto 50% by 32 weeks’

gestation. Functional S3 systolic murmur

is clinically evident in 90% of pregnant

patients. In early pregnancy, blood

pressure level decreases and returning to

baseline levels by the end of  the second

trimester.7 This decrease in oxygen

reserve causes dyspnea.8,9 Along with this,

there are significant changes in the

mucosa of  upper respiratory tract, which

causes rhinitis. Increased oxygen demand

of  the maternal-fetal system shows

marked increase in tidal volume and

minute ventilation rate, which are caused

by superior displacement of  the

diaphragm.

Hematologic changes in the gravid

patient include an increase in the number

of  erythrocytes and leukocytes,

erythrocyte sedimentation rate and most

Treatment consideration for pregnant
patients in oral and maxillofacial
surgery
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of the clotting factors causing a

hypercoagulable state. Relative decrease

in blood hemoglobin concentration leads

to physiologic anemia. Compared to non-

pregnant patients, pregnant women have

a 5-fold increase in the chances of

thromboembolic events.10

Gastrointestinal changes include

increased frequency of  nausea/vomiting

and episodes of  pyrosis (heartburn).

Approximately, two-thirds of  pregnant

patients complain of nausea and

vomiting, with the peak frequency at the

end of  the first trimester.11

Changes in the serum concentration of

liver proteins, particularly albumin, can

lead to peripheral edema which is caused

by loss of  oncotic pressure. The pregnant

patient typically has increased renal

plasma flow and glomerular filtration rate

and a slight decrease in serum creatinine

levels and blood urea nitrogen. These

patients urinate more frequently and have

a greater risk of  urinary tract infections.12

Orofacial changes

Oral changes include gingivitis, gingival

hyperplasia, pyogenic granuloma

(pregnancy tumour) and salivary changes.

Increased facial pigmentation is also seen.

Bilateral brown patches in the mid face

begin during the first trimester and are

seen in up to73% of pregnant

women.(Fig 1-2)

Radiation Considerations

The estimated radiation exposure to the

fetus from a full mouth series, panoramic

film, computed tomogram of  the head

and neck, and chest films are in the range

of  1 × 10-5 to 1 × 10-2 Gy.2 During the

exposure of  radiographic film e.g. OPG

the lead apron should be worn not only

on the front but also on the back side

because OPG machine rotate from the

behind. (Fig-3) During the exposure of

intraoral periapical radiograph, it is

necessary to wear the lead apron because

it causes exposure for full body.

Drugs Used in Pregnancy

Acetaminophen is the most widely used

analgesic agent in pregnancy and is not

associated with increased risk of

congenital anomalies. Among the non-

steroidal anti-inflammatory drugs,

(NSAID) ibuprofen, naproxen, and

ketoprofen have been used

most frequently in

pregnancy and if used in

early pregnancy they have

been associated with an

increased risk of cardiac

septal defects. In general,

non-steroidal anti-

inflammatory drugs should

be avoided, especially

during late pregnancy.17

NSAID cause

prostaglandin synthesis

inhibition which result in

premature fetal ductus

arteriosus which induces

primary pulmonary

hypertension.20 Meperidine

and morphine both appear to be safe

when administered for anaesthesia and

analgesia for a short period of  time.20

The teratogenicity in humans ranges

from none (penicillin) to unlikely

(amoxicillin, chloremphenicol,

doxycycline, and rifampin) to

undetermined (clindamycin, gentamycin,

and vancomycin). Cephalosporins are the

most commonly prescribed antibiotics

and have no teratogenic effects. The

quinolones have been associated with

irreversible arthropathy and cartilage

erosion in fetuses of  multiple animal

species. The fluoroquinolones are not

recommended for treatment of oral and

maxillofacial infections in the child or

pregnant patient.17 The macrolides, such

as erythromycin, azithromycin and

Fig 1: Pregnancy gingivitis Fig 2: Pyogenic granuloma

Fig 3: Use of  lead apron during exposure to
panoramic radiographic film.
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clarithromycin do not cross the placenta

and do not cause fetal anomalies. They

are used in allergy to penicillin or

resistant bacteria.20 Because of

permanent dental staining, tetracyclines

are to be avoided in the pregnant patient

and in children, up to 12 years of  age.

Metronidazole is an anti-anaerobic

antibiotic that has previously been shown

to be carcinogenic and mutagenic in

certain bacteria. There was no increase in

the rate of  congenital anomalies in more

than 17,000 fetuses exposed to

metronidazole in the first trimester.

Burtin et al. found no increased

teratogenic risk with the use of

metronidazole.17 Use of  metronidazole

seems justified for significant oral and

maxillofacial infections in the pregnant

patient.

Anesthetic Considerations

Lidocaine and other commonly used

local anesthetic agents have not been

associated with fetal malformations. The

main concern in using these agents in a

pregnant patient is an overdose with

increased vascular volume and

permeability. The potential for local

anesthetic toxicity is higher in pregnancy.

Maximum allowable dosage should be

reduced proportionally.16 In patients with

pregnancy-associated hypertension,

Epinephrine should be used cautiously.

Accidental intravascular injection of

15mg of  epinephrine causes uterine

artery vasoconstriction.20 Bupivacaine

should be avoided which may cause

hypotension.

It has been found that nitrous oxide,

halothane, ketamine, methohexital,

etomidate, and thiopental are safe and

curare & succinylcholine have not been

associated with human teratogenic

effects. Decreased fertility and

spontaneous abortion in women with an

occupational exposure to Nitrous oxide

has been cited.16 All patient undergoing

anaesthesia with nitrous oxide should

receive prophylactic doses of  folic acid,

methionine and vitamin B
12

.20

Treatment Considerations

When the patient is placed in a supine

position, there is increased

abdominopelvic mass in a gravid patient

which causes significant compression of

the inferior vena cava by the fetus. This

compression causes venous return to the

heart and further causing a decrease in

stroke volume and a compensatory

baroreceptor reflex to maintain cardiac

output. The supine hypotension

syndrome is clinically characterized by

hypotension, syncope, and bradycardia.

The gravid patient should be rolled to the

left side by 5°–15°, (a position in which

the right hip is elevated by 10–12 cm) and

it can be achieved by inserting a wedge or

pillow under the right hip which in turns

prevent or alleviates supine hypotension

syndrome. If  this does not work to

alleviate the hypotension, the patient can

be placed in a full left lateral position.12,13

(Fig-4)

In pregnant patients with a history of

thromboembolic disease, low molecular

weight heparin is preferred as

anticoagulant prophylaxis because it does

not cross the placenta.14 Morning

appointments should not be scheduled

for the pregnant patient who has frequent

or excessive vomiting. Frequent episodes

of  vomiting can result in dehydration and

electrolyte imbalance and should be

encouraged to drink electrolyte rich

fluids. Hemodynamic changes in blood

pressure can cause extremity edema and

should be monitored carefully before and

during treatment of the pregnant

patient.15

Management of  gravid patient in oral

and maxillofacial surgery

Treatment should be postponed until

there is no emergency and

documentation of  gravid status should be

obtained by the patient’s primary care

physician. All elective procedures such as

orthognathic, cosmetics should be

postponed until postpartum.

Some elective and emergent

dentoalveolar procedures are safe during

second trimester.21 Minor oral surgical

procedures should have to follow some

basic guidelines.20

Pregnant trauma patient have unique

considerations, the basics of  advanced

life supports should be followed. Head

and neck computed tomography or plain

films are acceptable with minimum

radiation to rule out the maxillofacial

facial fracture. When the patient’s ability

to maintain her own airway is

questionable, then definitive airway

control is achieved by intubation or

tracheostomy.21 Maxillofacial fracture

should always be treated with semi-rigid

fixation which allows quick restoration of

adequate nutrition. Maxillomandibular

fixation should be avoided.20

Maxillofacial infection in the gravid

patient should be managed immediately.

The gravid patient is more succeptible to

infection; and maxillofacial infection

should be managed immediately. Mild

infection should be treated by incision/

drainage under local anaesthetics with

antibiotic coverage. Facial space infection

Mazumdar et al : Treatment consideration for pregnant patients in oral and maxillofacial surgery 77
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should be handled in standard fashion:

airway assessment, imaging (CT scan),

incision and drainage. The empirical

penicillin therapy should be started until

the result of  culture sensitivity. Most

severe infections should be managed in

operating room under general anesthesia

with intravenous antibiotics and incision

and drainage.20

High-Risk Patients

Consultation should be taken for patients

who have been identified by the

obstetrician as being at risk for pregnancy

complications, such as those with

pregnancy-induced hypertension,

gestational diabetes, threat of

spontaneous abortion or history of

premature labour. Surgeon should take

good medical history and ask questions

about the course and nature of the

pregnancy to identify high-risk pregnant

patients. Careful measurement and

recording of  baseline blood pressure,

pulse and respiratory rate are required

before any invasive procedure, including

administration of  a local anesthetic. If

blood pressure is repeatedly elevated,

especially above 140/90 mmHg, fear and

pain can be ruled out as causes, the

obstetrician should be notified.19

Conclusion

It is important to remember that

treatment is being rendered to two:

mother and fetus. As our knowledge of

the physiology and applicable

pharmacology unfolds, oral and

maxillofacial surgeons can apply accepted

principles and new discoveries to

treatment decisions for the pregnant

patient. Routine dental health procedures

should be accomplished before

conception in planned pregnancies and

during the middle trimester in unplanned

pregnancies. Oral and maxillofacial

surgeons may be called on to treat urgent

or emergent cases involving trauma,

infection, and pathology in cases where

treatment cannot be postponed.
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Introduction

Good oral health is essential for general

health and it has a positive impact on

physical, mental and social well being of

an individual. Oral self  care practices are

effective preventive measures for

maintaining good individual oral health.1

Dental students are considered to be

future leaders in oral health care and are

expected to be teachers of  oral hygiene as

well as role models of  self  care regimes

for their patients. Dental students are

usually motivated to maintain good oral

health2 and researchers have found that

the oral health attitudes and behavior of

dental students vary during their

preclinical and clinical years.3

For dental health professionals, their

health beliefs and attitudes not only affect

their oral self  care habits but may also

potentially influence their ability to

motivate patients to undertake preventive

oral health measures .4 The attitude of

people towards their own teeth, and the

attitude of  dentists who provide dental

care, play an important role in

determining the oral health condition of

the population.5

In the complex interplay of  factors that

shape the attitudes and behavior, two

major influences have been identified; one

is the learned experience and the other

one is culturally determined attitudes/

beliefs/behavior (social norms).6,7  In the

context of oral health attitudes and

behavior of  students, learned experience

is equated with dental education and its

curriculum, while social norms are

established and reinforced by non dental

education.8

The dental education system in India

accepts candidates from different

socioeconomic backgrounds.9 The dental

education system in India comprises of

four years and one year of rotating

internship. The students are introduced to

preventive aspects only in the latter half

of  their curriculum; hence their level of

education can affect their oral health

behavior. Moreover, males and females

have different physiological and

psychological behavior and hence it is

quite possible that they may have different

oral health behavior.

There is no universally accepted inventory

to measure dental health attitude and

behavior. The Hiroshima University

Dental Behavioral Inventory (HUDBI)

originally formulated by Kawamura

(1988)10 has been utilized in studies

worldwide to assess dental students’

attitudes toward their oral health.11,12  The

HU-DBI has good test/ retest reliability

and hence it is not only useful for

understanding patients but also for

estimating the clinical outcomes. The HU-

DBI retains excellent psychometric

properties and has been translated from

Japanese to English, Chinese, Finnish and

Korean language13-16 and no apparent

deficiency was found in the translated

version, although wide variation in

knowledge and attitude of  dental students

towards preventive dentistry has been

reported in Japan.17 It is therefore
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considered that the HU-DBI is capable of

measuring dental health attitudes and

behavioral aspects of  dental students in

other populations.

The aim of  the study was to assess the

dental health attitudes and behavior of

dental students based on their dental

education and gender using the HU-DBI.

Materials and method

The original version of  the HU-DBI was

administered to Japanese students in 1986.

The English translation was used in this

study. Data was collected during the

academic year 2014-2015 in the month of

February. The survey was conducted

among students of  Terna Dental College,

Nerul Navi Mumbai. Students from all

five years were invited to participate in the

study. The students were asked to remain

in the class at the end of the lecture to

participate in the study. Participation was

voluntary and census sampling

methodology was used. No attempt was

made to follow up with the students who

were absent on the day of  survey.

Ethical clearance was obtained from the

Ethical Committee of  Terna Dental

College. The survey was completed

anonymously. The Hiroshima University-

Dental Behavioural Inventory

questionnaire consists of 20 questions in

a dichotomous response (agree/ disagree)

to examine the oral health attitudes and

behavior of  patients.  The total appro-

priate agree/disagree responses provides

a quantitative estimate of  the oral health

attitude and behavior. The maximum

possible score is 12. Higher scores indicate

better oral health attitudes and behavior.

The score of  each item related to oral

health attitude and behavior, was analyzed

and a mean score was calculated for

academic level and gender.

The SPSS statistical program (SPSS Inc.,

17 ver., Chicago, USA) was used to

analyze the data. One way ANOVA no

post hoc test was applied. It was used with

12 HU-DBI scores as the dependent

variable and the level of  dental education

as independent variable. An independent

t-test was used to detect differences in

mean HU-DBI scores of  students by

gender. The level of  significance was set

at 0.05

Result

The HU-DBI was distributed to 500

dental students and 442 (88.4%)

completed the survey questionnaire. Table

1 shows the mean age and level of

education of  the study population. The

age ranged from 17 to 27 years of  age.

Gender distribution shows that there were

a majority of  female participants (68.3%).

(Fig. 1)

Table 2 depicts the responses of  the

students to the 20 items of HU-DBI

questionnaire based on their level of

education. 64.3% of  students agreed with

the statement “I don’t worry much about

visiting the dentist”. Bleeding gums (item

no. 2) were reported by 11.5% of  the

study participants. Sixty four percent of

the study subjects answered that it was

impossible to prevent gum disease with

only toothbrushing (item 14), while 54.3%

reported that they postponed going to the

dentist until they had a toothache (item

15). In addition, 54.8% of  the participants

felt that they sometimes took too much

time to brush their teeth (item 19). A

higher response of  “agree” for item 12

(checking the teeth in the mirror after

brushing; 88.5%), item 7 (worrying about

gingival colour; 50.2%) and item 3

(worrying about the colour of  teeth;

78.7%) was found, indicating higher

aesthetic awareness among dental

students. Final year dental students

showed higher awareness in items 3, 12

and 20 compared to other students for the

selected 12 HU-DBI score.

Table 3 describes the significant

relationship between HU-DBI score and

level of  education (p<0.05). For the level

of dental education, the mean score of

interns was higher than that of  all the four

years. The mean HU-DBI score was

higher for the clinical years as compared

to the preclinical years. The HU-DBI

score for females was significantly higher

than that of  male respondents. (Table 4)

Discussion

Dental learning experience has a great

impact on the formation of  a student’s

attitude towards oral health. An important

task of oral health professionals is to

instill in their patients the correct oral

habits to prevent oral diseases. Thus, it can

directly or indirectly affect their behavior

and influence their ability to motivate their

patients and create awareness in the

general population.

The level of  education showed a

significant difference with a higher total

mean score of  dental awareness among

the clinical year students i.e. the students

of  third year, final year and interns

compared to the students in preclinical

years. This may be attributed to the weak

exposure of  students to preventive

dentistry, and this is reinforced by the fact

that the dental students who participated

in the present study were taught

preventive dentistry during third year

according to the University’s curricula,

and as such may have caused a poor

impact on their attitude and behavior.

This finding is in accordance with the

Table. 1 :

Mean age of  the responded participants in each level of  dental education

Level Responded participants Mean age Std. deviation

Year-1 99 18.66 0.717

Year-2 86 19.58 0.727

Year-3 83 20.58 0.798

Year-4 90 21.7 0.84

Year-5 92 22.87 1.23
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Table 2 : HU-DBI questionnaire items showing number and percentages of  agree responses in each academic year

Sr.No Item description Year 1 Year 2 Year 3 Year 4 Year 5 Total

1 I don’t worry much about No. 78 58 45 63 46 284

visiting the dentist % 78.8 67.4 54.2 70 50 64.3

2. My gums tend to bleed when No. 11 16 7 7 10 51

I brush my teeth. D % 11.1 18.6 8.4 7.8 10.9 11.5

3. I worry about the color of  my teeth No. 78 74 60 73 70 348

% 78.8 86.0 72.3 81.1 76.1 78.7

4 I have noticed some white sticky No. 34 36 36 25 22 147

deposits on my teeth. A % 34.3 41.9 43.4 27.8 23.9 33.3

5 I use a child sized toothbrush No. 8 4 2 1 2 16

% 8.1 4.7 2.4 1.1 2.2 3.6

6 I think that I cannot help having No. 32 30 35 32 20 145

false teeth when I am old. D % 32.3 34.9 42.2 35.6 21.7 32.8

7. I am bothered about the colour No. 52 48 48 42 38 222

of  my teeth % 52.5 55.8 57.8 46.7 41.3 50.2

8. I think my teeth are getting worse No. 30 36 16 16 14 109

despite my daily brushing. D % 30.3 41.9 19.3 17.8 15.2 24.7

9. I brush each of  my teeth carefully. A No. 60 56 63 1 74 311

% 60.6 65.1 75.9 1.1 80.4 70.4

10. I have never been taught professionally No. 61 66 25 23 10 180

how to brush. D % 61.6 76.7 30.1 25.6 10.9 40.7

11. I think I can clean my teeth well No. 15 14 5 6 88.7 47

without using toothpaste A % 15.2 16.3 6 6.7 88.7 10.6

12 I often check my teeth in mirror No. 87 70 78 83 80 391

after brushing. A % 87.9 81.4 94 92.2 87 88.5

13 I worry about having bad breath. No. 72 60 55 1 58 306

% 72.7 69.8 66.3 1.1 63 69.2

14 It is impossible to prevent gum disease No. 69 68 56 1 48 283

with toothbrushing alone. D % 69.7 79.1 67.5 1.1 52.2 64

15 I put off  going to the dentist No. 71 52 44 46 32 240

until I have toothache. D % 71.7 60.5 53 51.1 34.8 54.3

16 I have used a dye to see how No. 13 12 7 6 8 44

clean my teeth are. A % 13.1 14.0 8.4 6.7 8.7 10

17 I use a toothbrush with hard bristles No. 17 14 10 5 6 48

% 17.2 16.3 12 5.6 6.5 10.9

18 I don’t feel I have brushed well unless No. 42 36 17 21 16 126

I brush with strong strokes % 42.4 41.9 20.5 23.3 17.4 28.5

19 I feel I sometimes take too much No. 55 56 46 52 38 242

time to brush my teeth. A % 55.6 65.1 55.4 57.8 41.3 54.8

20 I have had my dentist tell me that No. 34 28 45 50 48 202

I brush very well % 34.3 32.6 54.2 55.6 52.2 45.7
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studies conducted by Peker et al in

Istanbul,17 Moheet et al in Saudi Arabia19

and Dagli et al in India.9

There was a statistically significant

difference in HU-DBI score among males

and females. Female students had

reported higher HU-DBI scores than

males (6.49 vs 6.21). This could be

attributed to females being more likely to

have a positive self  care attitude for

internal psychosocial reasons in order to

improve their appearance and self  esteem.

Ostberg et al20 found that females engage

in better oral hygiene behaviors, possess a

greater interest in oral health and perceive

their own oral health to be good to a

higher degree than males. Nanakorn21 and

Kassk22 found female university students

to have better habits in terms of  tooth

brushing than male students, while Fukai

et al23 found that females visited their

dentist and brushed their teeth more often

than males. However in a survey among

Japanese employees, no significant

difference was shown in the HU-DBI

score between males and females.17

In the present study the students were

considerably concerned about the

appearance of their teeth and gums and

halitosis and looking in the mirror after

brushing. Similar findings were reported

among Chinese dental students by

Komabayashi et al.24 In Sweden the results

of questionnaire based study on 20-25

year old showed that about 59% of  the

subjects were worried about the

appearance of their teeth.25 In the present

study, 78.7% of  the students were worried

about the appearance of  their teeth. This

finding was in accordance with the study

done in Jordan by Al-Omari QD et al.25

A study done in Israeli population

reported to have higher scores i.e. 72.4%

and 88.6% respectively for “my gums tend

to bleed when I brush my teeth” (item 2)

and “I have noticed some white sticky

deposits on my teeth” (item no. 4), which

were 11.5% and 33.3% for our study.  This

indicates that dental students have better

oral hygiene practices than the general

population due to better oral health

attitude and behavior.

Less than half of the respondents had

never been professionally instructed on

how to brush their teeth (item 10), and

half  of  the participants indicated that they

would postpone going to the dentist until

they had a toothache (item 15) thus it is

necessary for oral health pro-fessionals to

recognize the significance and importance

of  preventive activities to make their

patients aware. Thus an organized

intervention, leading towards an improved

dental status by increasing the population

knowledge, attitude and behavior, can be

achieved.

There may also be a bias towards

endorsing items under conditions of

uncertainty, leading to inflated positive

responses. Approximately 70% of  the

study participants stated that they brushed

their teeth carefully, this does not imply

that all people who agree with this

statement to do in fact brush their teeth

carefully. Furthermore, an item such as “I

don’t worry much about visiting the

dentist” could be answered with a definite

“agree/disagree” response by relatively

few respondents.26 However, as the

purpose of  HU-DBI is to measure dental

behavior as a whole to compare the data

from different population, the importance

of  lack of  discriminatory power of  these

questions is not great.

The effect of  socioeconomic status can

also be a factor affecting the HU-DBI

scores as the mean Hu-DBI was lower in

our study than studies previously reported

by Kawamura et al27 and in comparative

study of  Japanese and Australian

students13. Although our subjects

comprised of  students who belonged to

all socioeconomic strata, the relatively

small group tested could be a limitation

of  our study. A further study involving a

larger group might reveal stronger

relations than those reported in this study.

Cross sectional studies of  different groups

when compared create a problem as they

are not uniform in their design and

include different age groups for males and

females. It is difficult to assess knowledge

with brief  instruments, such as the one

adopted herein, and draw firm

distinctions from attitudes and beliefs.

Conclusion

The findings of  the present study

highlights the relatively poor oral health

behavior of  students at Terna Dental

College, which should be improved in

order to serve as a positive model for their

patients and community.

Table 3 : Comparison of  the mean HU-DBI score and academic year.

Variable N Mean SD F score p-value

Year 1 91 5.86 1.58

Year 2 87 5.72 1.53

Academic year Year 3 82 6.63 1.57 13.094 0.000

Year 4 90 6.70 1.32

Intern 92 7.07 1.53

Table 4 : Comparison of  the mean HU-DBI score and gender

Variable N Mean SD F score p-value

Male 140 6.21 1.789

Gender 7.566 0.006

Female 302 6.49 1.481
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Introduction

Complete denture depends on the

successful influences of  prosthesis

retention and stability to achieve a

satisfactory treatment outcome.1,2

Redford et al3 demonstrated that more

than 50% of  conventional mandibular

complete dentures have problems with

retention and stability and that

mandibular complete denture produce

significantly more patient problems than

maxillary dentures, primarily because of

poor prosthesis retention.

When conventional complete denture

therapy results in inadequate denture

retention and stability, patient

satisfaction, confidence, and comfort

commonly suffer.4 When natural teeth are

extracted, residual ridge resorption is

inevitable, but the extent of  this process

varies depending on individual anatomic,

biologic and mechanical factors.

Preservation of  teeth or tooth roots in

the alveolar bone can improve bone

maintenance around and between these

structures.5 Bone maintenance is the most

significant advantage of  a tooth-borne

complete overdenture treatment because

the maintenance of  bone volume and

vertical height can produce improved

prosthesis retention and stability.5,6

The shortened crown improves the

crown-to-root ratio, thereby decreasing

the mobility of the abutment teeth under

an overdenture.7,8 The use of  attachments

can redirect occlusal forces away from

weak supporting abutments and onto soft

tissue, or redirect occlusal forces toward

stronger abutments and away from soft

tissues. They act as shock absorbers and

stress redirectors as well as providing

superior retention.8 Attachments are

often used in overdenture construction

by either connecting the attachments to

cast abutment copings or connecting into

the prepared post space of  the abutment

teeth.9

The choice of  prosthesis selection

depends upon the number of  teeth

present, the quality of  bone, the overall

health of  patient, and choice of

treatment. The case which was

undertaken was rehabilitated with a

coping and access post attachment type

of  an over denture.

Case report

A 55 yr old female patient reported with

chief  complaint of  replacement of

missing teeth & preservation of  existing

teeth. On intra-oral examination, partially

edentulous upper & lower arches, with

teeth 13,15,23,33,43 was noted (Fig 1).

The teeth were sound both clinically and

radiographically. The type of  edentulous

ridge in maxillary & mandibular ridge was

well rounded. Patient was free of  any

debilitating and compromised medical

conditions.

Treatment planning

Diagnostic impression was taken and

diagnostic mounting was recorded to

evaluate the ridge relation & inter arch

distance for the selection of  attachment

for overdenture. It was planned to go

with short coping type of  an overdenture

with maxillary arch (Fig 2), and stud (ball)

type of  attachment with mandibular arch

(Fig 3).

Clinical procedure:

1. After treatment was planned, first

step was to perform an intentional

endodontic treatment of 13,

15,23,33,43 with proper apical seal.

2. Preparation of  13, 15 and 23 with

3mm vertical height was decided

with the help of putty index, and

preparation was also done 3mm in
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- A case report.

Abstract

Overdenture therapy is a popular term applied in preventive prosthodontics.

A worthy option of  retaining tooth has led to a dramatic surge of  interest in

the overdenture therapy. Overdenture has been an excellent treatment modality

so as to overcome consequences of  conventional overdenture. Attachments

used for overdenture provides additional retention & stability. There are a

variety of  attachments available for the overdenture. The paper describes the

use of  ‘O’ ring attachment, a type of  stud attachment to provide benefits to

the patient. Prognosis of  the patient after the overdenture therapy regarding

time, cost, risk, and skill is favourable. (Terna J Dent Sci 2017;4(1):84-87)

Dr. Rutuparna Sasane*

Dr. Jyoti Karani**

*Lecturer, Dept. of  Prosthodontics,

Terna Dental College, Nerul, Navi

Mumbai.

**Professor and Head, Dept. of

Prosthodontics, Terna Dental College,

Nerul, Navi Mumbai.

Key words: Overdenture, ball

attachment, overdenture attachment,

stud attachment

Terna Journal of  Dental SciencesTerna Journal of  Dental Sciences 2017;4(1):84-87

Conflict of  interest and source of  funding

The authors declare that there is no conflict of
interest concerning the contents of  the study.

This study has been self-supported by the
authors.



the canal for retention of  crown.

The lower teeth 33 and 43 were

completely ground just 1mm above

the gingiva to accommodate the ball

type of  attachment.

3.  The copings were casted with nickel

chromium; finished, polished and

sand blasted before being cemented

in 13, 15, 23 (Fig 4). Ball type of

attachment was supposed to be

placed after denture fabrication as

analogs for attachment were not

available. (If  analogs are available, it

is possible to place attachment

before denture fabrication).

4. Primary impressions were taken with

irreversible hydrocolloid, and poured

with dental stone. Self-cure acrylic

resin trays were prepared for border

moulding & final impression was

taken with light body elastomeric

impression material.

5. Face bow & jaw relation was

recorded & teeth selection was done.

Teeth arrangement was completed

with proper alignment of teeth.

6. During the trial stage, phonetics,

aesthetics, centric relation and

vertical dimension was evaluated

(Fig 5).

7. Denture fabrication was done with

heat cure acrylic resin.

8. After denture fabrication was done,

mandibular attachment was ready for

the placement.

9. Canal preparation was done with

Pesso reamers used for preliminary

sizing of  canal. Primary drill was

used to prepare full length of  post.

Lastly root facer drill was used to

create the flange & second tier

preparation (Fig 6a & 6b).

10. Trial insertion of  attachment was

done (attachment used was access

post overdenture which is a ball type

of  an attachment). IOPA was taken

to know the exact location and

angulation of  the attachment. After

trial, the attachment was cemented

with resin modified GIC cement (Fig

7a & 7b).

11. After placement of the male

component of  the attachment in the

tooth, female cap (secondary cap) is

placed on the attachment (Fig 8).

12. Marking paste was applied on

denture. Denture was then relieved

to make space for cap (Fig 9).

13.  Cold cure acrylic was resin placed in

the relieved denture, to pick up the

secondary cap. After pick up the

excess flash of  acrylic was trimmed

(Fig 10).

14. Overdenture were placed in the

patient’s mouth and evaluated again

(Fig 11).

15. Patient was advised for proper

denture maintenance, oral health

care and periodic recall.

Discussion

Preservation of  the remaining tooth

structure helps patient to gain biological

& functional advantage. The availability

of  attachment, desire of  patient &

knowledge of  the operator significantly

emphasizes on preventive prosthodontics.

Acceptance of  overdenture is greater

when compared to regular complete

denture.10 Patients using overdenture had

a chewing competence which was one-

third more than that of complete denture

users.11,12 The psychosomatic

characteristic of  patients losing teeth

should not be underrated and it is well

acknowledged.9,13 Retention of

mandibular canines for overdentures led

to preservation of  alveolar bone &

maintains proprioception.5,9

The use of  short coping effects in

minimal stress due to lateral forces &

decrease the chance of  breakage of

denture base.14,15 Access post overdenture

is superior to any other passive

overdenture because flange and second

tier dissipate functional stresses and

prevents “bottoming out” eliminating the

high apical stresses under function

common to other passive posts.8,9,16,17 It is

important to highlight that a correct

mouth care regimen should be followed

in patients with teeth/root supported

over dentures, as treatment failures are

attributed to poor oral hygiene and

inadequate follow up care, leading to

caries or periodontal disease.18,19,20 To

preserve the health of  overdenture

abutment teeth, the patient was

instructed to comply with an oral self

care program that included the use of

fluoridated toothpaste, remove plaque

effectively and regular check-ups every

six months.19,20 The use of  tooth

supported overdentures help in

preservation of  alveolar ridge, maintains

proprioception, and enhances

psychological satisfaction to patients.21,22

Availability & advancement for

attachment has helped operator to

convince patients for preventive therapy.

Implants have provided the patient with

better emphasis for treatment but surgical

intervention & affordability are the cause

of  apprehension. Tooth supported

overdenture though gives better result

than conventional dentures; it is not used

to its full potential.

Conclusion

Emphasis should be placed on proper

patient selection, patient motivation, basic

prosthodontic principles & a detailed

programme of  health care instructions.

Prevention can & should begin before

patients ever lose a tooth. Everything

should be done to keep a patient from an

edentulous state. Overdenture is a

reflection on population trends & the

demand for better treatment.If the

success of  overdenture therapy is
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Fig 1: Intra oral view Fig 2: Short copings

Fig 3: Stud attachments Fig 4: Metal copings in 13,15,23 Fig 5: Denture trial

Fig 6a: Primary drill for post preparation in 33 & 43 Fig 6b: Secondary drill for post preparation in 33 & 43
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Fig 7a: Evaluate post (male

attachment) placement on IOPA
Fig 7b: Post cementation in 33& 43

Fig 9: Relieving the denture to accommodate

secondary cap

Fig 8: Female cap placed on attachment

Fig 10: Pick up of  secondary cap in denture Fig 11: Denture with secondary cap



Fig 12: Pre-operative view Fig 13: Post-operative view
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determined by patient acceptance, quality

of  retention and support, then

overdentures are successful. There are

different types of  attachment coping

used but selection depends upon

individual clinical situation. Tooth

supported overdenture gives the

prosthesis better retention stability

support over the conventional denture.

Within the restraint of  the case report,

the use of  access post over denture &

short coping is suggested. Long term

follow-up will impart more insight into

the practicability & safety of this

procedure.
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Introduction

Dental implants have become a preferred

treatment modality to replace missing

teeth. Conventionally root form implants

have been placed into healed edentulous

ridges or after a brief  post extraction

healing phase. In order to reduce the

treatment duration, a concept of

atraumatic extraction and immediate

implant placement has been advised.

Various advantages have been reported,

like preservation of  the bony receptor

site as well as the surrounding soft tissue

and reduced total treatment duration.

Fabrication of  the final prosthesis is

improved, resulting in better finish lines

and margins, emergence profiles and

interproximal architecture.1,2 Brånemark

and coworkers introduced the concept of

loading the implant after 3-6 months,

once the osseointegration has been

achieved.3

Becker et al. reported a 93.3% implant

survival rate for implants placed at the

time of extraction and augmented with

barrier membranes after five years

following loading.4 In order to achieve

primary stability in such conditions, the

clinician needs to prepare the osteotomy

site atleast 5mm into the bone beyond

the position where the apex of extracted

tooth was located.5 Resonance frequency

analysis could be a helpful technique in

determining the stability of  implant as

reported in  several studies.6,7

In order to restore the esthetics, it

becomes very important to restore the

implant specially in anterior region of the

jaw. This not only restores the esthetics

but also has added psychological

advantage to the patient. This article

presents a case in which immediate post

extraction implant is placed followed by

a non-functional loading with a

provisional cement retained prostheses.

Case report

A 19 year old female patient reported to

the department of  prosthodontics with a

chief  complaint of  missing left lateral

incisor .There was no significant present

or past medical history. Clinical

examination revealed missing left lateral

incisor and retained deciduous left canine

(Fig 1&2), transposition between left

canine and left first premolar, both right

and left canines were rotated and

crowding in upper anterior teeth. Oral

hygiene was acceptable; none of  the third

molars had erupted. Opg revealed

congenitally missing third molar in first

quadrant. No previous dental history was

reported, patient was given option of

orthodontic correction of  the rotated

anteriors but patient was not willing for

the same because of  longer treatment

duration. Therefore it was decided to

provide a fixed treatment option to the

patient. Bone sounding was done for the

edentulous region, no buccal bone defect

was observed along with presence of

adequate keratinized gingiva. Thereby,

treatment plan included a flapless surgery

and implant placement in the region of

missing lateral incisor and extraction of

deciduous canine followed by immediate

Immediate post-extraction implant
placement with immediate temporization
in esthetic zone - A case report
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Fig. 1: Pre-op intraoral view Fig. 2: Pre-op OPG Fig. 3: Myriad implant (3.8 mm x 15 mm,

Smart) placed in position of  lateral incisor

Fig. 4: Extracted

deciduous canine
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implant placement and immediate

temporization of  both the implants.

The surgical procedure was performed

under local anaesthesia, 2 per cent

xylocaine, 1:80,000 adrenaline. Flap was

not reflected for the region of  left lateral

incisor and osteotomy was performed

and implant (3.8 mm x 15 mm, Myriad

Smart, Netherlands ) placed with a

insertion torque of  40 Ncm (Fig 3).

Atraumatic extraction of retained left

deciduous canine was done (Fig 4), with

periotomes, socket was thoroughly

debrided to remove granulation tissue,

remnants of  periodontal ligament and

socket thoroughly rinsed with betadine.

Osteotomy was performed along the

palatal wall and 5 mm into the bone

beyond the position where the apex of

extracted tooth was located and implant

(3.8 mm x 15 mm, Myriad Smart,

Netherlands) was placed (Fig 5,6). Initial

primary stability of  implant was achieved

with a torque of  50 Ncm.

Abutments of  both the implants were

prepared to receive acrylic resin

provisional crowns. Non-functional

provisional crowns were luted to the

abutments (Fig 7) with temporary

cement.  Patient was placed on 650 mg

augmentin 2/day for 5 days and was

instructed to rinse twice daily with 0.2 per

cent chlorhexidine digluconate for 2

weeks. Post-operative instructions were

given and patient was recalled after 2

weeks for recall checkup.

Discussion

In implant therapy, the replacement of  2

adjacent maxillary anterior teeth presents

several unique challenges: mesiodistal

space constraints, the need to maintain or

create natural gingival esthetics, the need

for esthetic provisional restorations, and

the management of  nonaxial forces.8

Dr. Jack Hahn has placed 2700

immediate post extraction implants

within a span of  13 years and reported a

failure of less than 5%. Another study

done between 1989 to 2004 reported a

success rate of  96.7%.9 Carmen et al did

a meta analytical study on 659 immediate

post extraction implants and reported a

survival rate of  85-100%.10 Immediate

implant therapy thereby proves to be a

better treatment option rather than the

conventional protocol which involves the

placement of implant in healed extraction

site. This proves to be of  greater value in

esthetic zone.  Immediate implant with

immediate temporization also increases

the patient acceptance for the treatment

as the treatment duration is reduced and

the transitional phase of edentulousness

is also taken care of. In cases of

immediate temporization, the provisional

crowns must be adjusted out of

occlusion.

Certain precautions that should be taken

while treating such cases includes

1) Preservation of  facial or buccal

cortical plate thereby doing

atraumatic extraction

2) Proper osteotomy preparation

3) Adequate primary stability of

immediately placed implant

4) Use of  bone graft wherever

indicated

Fig. 5: Myriad implant (3.8 mm x 15 mm,

Smart) placed in position of  canine
Fig. 6: Post-op OPG

Fig. 7:  Provisional crowns for lateral incisor

and canine



5) Proper antibiotic coverage

6) Soft tissue management

7) Post-operative instructions to the

patient

Several authors have reported a success

rate of 94.5-100% for immediately

loaded post extraction implants.11-14

Frequently, whenever implant is placed

immediately after extraction, there is

some distance present between outer

surface of the implant and the inner bony

wall which is called as the “jumping

distance”. In this case no such space was

present and hence there was no need to

place the bone graft to compensate the

jumping distance. Also it has been

studied that if  the distance between bony

wall and implant is less than 2 mm, bone

augmentation is not required.15

Hence it is a simplified technique thereby

making it possible to reduce the number

of implant components and materials

involved and therefore reducing the

treatment cost while maintaining

acceptable aesthetics and function.16

Conclusion

Immediate provisionalization of  an

immediate implant could be considered a

feasible treatment option for tooth

replacement specially in cases where

esthetic demands have to be met. It not

only restores the lost esthetics but also

has psychological advantage to the

patient. The purpose of  this case report

is to review the predictability, rationale

and treatment planning steps for implant

placement immediately after tooth

extraction followed by immediate

provisionalization. A minimally invasive

approach offers several advantages and

should be employed wherever possible.
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Introduction

The occlusal forces applied to a fixed

dental prosthesis are transmitted to the

supporting structures through the pontic,

connectors and retainers. The longevity

of  a fixed prosthesis and its abutment

depends on periodontal health, span

length, occlusion and the remaining

alveolar bone. Biomechanical factors such

as overload, leverage, torque and flexion

induce abnormal stress concentration in a

fixed partial denture. Maximum stress

concentration was seen in the connectors

of  the prosthesis and in the cervical

dentin area near the edentulous ridge.1

Connectors are considered as basic need

of  abutments in fixed dental prosthesis.

Selection of the right type of treatment

plan can make a real difference between

success and failure. We are more

accustomed to incorporate rigid

connector in our day to day practice since

its placement requires minimum technical

and laboratory expertise.2

Natural tooth located between terminal

abutments that serve to support a fixed

or removable dental prosthesis is known

as pier abutment.3 When an occlusal load is

acting over the retainer on the abutment

tooth at one end of  a fixed dental

prosthesis with a pier abutment, the pier

abutment may act as a fulcrum. Thus,

tensile forces may then be generated

between the retainer and abutment at the

other end of the restoration. Anterior or

posterior abutments may experience

extrusive forces during fulcrum action,

and resultant tensile force at the retainer

to abutment interface may result in

potential loss of retention for these

restorations.4

It has been reported that rigid fixed

partial dentures with pier abutments are

associated with higher debonding rates

than short-span prostheses. Thus, these

restorations may result in marginal

leakage and dental caries. Rehabilitation

of pier abutment using rigid connector in

fixed dental prosthesis is not a right

treatment option. Therefore, non-rigid

connectors (NRC) are suggested as a

solution to these problems.4

Case Report

A 39 year old female patient reported to

the Department of  Prosthodontics, with

a chief  complaint of  missing teeth in

lower right posterior region of  mouth

with difficulty in mastication as well as

appearance (Fig 1). Past dental history

revealed that patient had undergone

extraction of  teeth one year ago due to

caries. On intraoral examination,

mandibular right quadrant revealed a

missing second premolar and second

molar with first premolar and third molar

acting as terminal abutments and first

molar acting as a pier abutment. On

radiographic evaluation, the abutment

teeth had adequate bone support to be

used as abutment for fixed dental

prosthesis. Fractured silver amalgam

filling was seen with respect to first molar

and it was replaced by composite resin

restoration.

After complete clinical and radiographic

evaluation, treatment options like

implant, fixed dental prosthesis were

explained to the patient and it was

decided to rehabilitate the case with five

unit fixed dental prosthesis using Tenon

Simplified laboratory technique of stress
distribution using bur box as a non-rigid
connector in fixed partial dentures
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– Mortise like non-rigid connectors over

the pier abutment.

Tooth preparation done for porcelain

fused to metal prosthesis on abutment

teeth (right mandibular first premolar,

first molar, third molar) with

equicrevicular margin and deep chamfer

finishline on buccal surface in order to

enhance aesthetics. The gingival

displacement with cord (ultrapak #000)

was carried out. The final impression was

made using two step putty wash

elastomeric impression technique (Fig 2).

Provisional restorations were fabricated

(Luxatemp, DMG Germany) and

cemented with SUPERTEMP-NE non-

eugenol temporary cement. The

impression was poured with type IV

dental stone and mounted on Hanau

wide vue (Whipmix) articulator.

Initially, wax pattern were made for

mandibular right first premolar, second

premolar and first molar and then latch

of  the plastic bur box was cut with the

help of diamond disc into an appropriate

size (Fig 3) and the whole assembly is

waxed-up within the correct contour of

the pier abutment on distal aspect (Fig 4).

Fig. 1: Intraoral preoperative view Fig. 2: Tooth preparation and final impression

Fig. 3: Custom made attachment from bur box

Fig. 4: Keyway (latch of  bur box) attached to wax pattern

Fig. 5: Metal trial of  mesial component of  FDP

Fig. 6: Customized male attachment with pattern resin and wax pattern of  distal half  of  FPD
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This acted as the matrix/female portion

of  non-rigid connector. Surveying was

done to determine the position/

parallelism of the non-rigid connector

over the ridge.  After investing, casting

and finishing the metal trial of the mesial

component with the matrix/female

portion was done (Fig 5).

Then the male/patrix portion was

customized with the help of  acrylic resin

(Pattern Resin, GC, America). The

pattern was seated on the casted

framework of  mesial aspect. Adjacent

pontic and abutment was waxed up

(Fig 6). Casting of  the male pattern was

contemplated. After finishing the distal

aspect, the matrix and patrix portion were

assembled together. Ceramic layering was

done and anterior segment with female

portion and posterior segment with male

portion were assembled together

(Fig 7).

During cementation, anterior three unit

segment with keyway (latch) was



cemented first followed by cementation

of  posterior two unit segment with key

(customized patrix) using glass ionomer

cement (GC Fuji I, America) (Fig. 8).The

patient was instructed to maintain proper

oral hygiene. Use of  dental floss and

interdental brush was recommended. The

patient was recalled after one week to

assess the oral hygiene status.

Discussion

The size, shape and type of  connector

play an important role in the success of  a

fixed partial denture.5 Biomechanical

features such as overload, leverage,

torque and flexing bring about abnormal

stress concentration in FPD. Stress

concentration originated in the

connectors of the prosthesis and in the

vicinity of  the cervical dentin near the

edentulous ridge.6 This factor plays a

significant role in the potential for failure

in long span FPD. The conventional use

of  NRC aids in compensating the

difference in resistance and retention

form between the abutments. The design

and passive fit of  NRC is critical.7 NRCs

are suggested as the solution to these

problems.

The selection of  the right type of

connector during treatment planning is

an essential step for success or failure of

the prosthesis.2 In the mandibular arch,

FPD consisting of anterior and posterior

segments, a non-rigid connector is

indicated as the mandible flexes

mediolaterally during opening and closing

strokes.8 Thus the use of  NRC and its

selection is very important in terms of

longevity of  the long standing bridges

with pier abutment.

Shillingburg et al suggested placing the

connector at the distal aspect of pier

abutment. Since the long axis of the

posterior teeth usually leans slightly in a

mesial direction, vertically applied

occlusal forces produce further

movement in this direction.9 This

position has been supported by finite

element analysis study done by Orucet

al.4 Adams suggested placing the

connector at the distal of pier abutment,

and if desired, adding one more at the

distal side of  the anterior retainer.10

While Gill suggested placing it at one or

both sides of pier abutment,11 Carl E.

Misch9 recommended that in

conventional fixed prostheses, the

“male” portion of  a non-rigid connector

should be located on the mesial aspect

of  the posterior pontic, whereas the

“female” portion is in the distal aspect

of the natural pier abutment tooth.12

Bothelo and Dyson reported that rigid

FPDs with pier abutments are linked with

higher debonding rates than short span

prosthesis.13 In this article, the non-rigid

connector was placed on the distal side

of the pier abutment. Since the long axis

of the posterior teeth usually leans

slightly in a mesial direction, vertically

applied occlusal forces produce further

movement in this direction. This would

nullify the fulcrum effect and the patrix/

male part of  the attachment would be

seated firmly in place when pressure is

applied distally to the pier abutment.

Prefabricated plastic patterns of  Tenon

and Mortise are available in the market

but in this case report the Tenon and

Mortise-like attachment were fabricated

in the laboratory by using latch of  plastic

box, this resulted in a cost effective final

prosthesis. Due to our country’s social

economic status, this type of  simplified

laboratory technique would make the

NRCs affordable for every patient. The

stress distribution level is the same as that

of the prefabricated non-rigid

attachment.

The advantages of  non-rigid connectors

are: they transmit shear stresses to

supporting bone rather than

concentrating them in connectors. It

minimizes mesiodistal torquing of

abutments and allow them to move

independently9.  Limitations with these

types of non-rigid connectors are: (1)

Excessive tooth reduction of  distal

surface of pier abutment, (2) Increased

laboratory time (3) In the absence of

occlusal stability sometimes the key have

been observed to lift off  from their

keyway6.

The contraindications of  using a non-

rigid connector in a posterior 5-unit fixed

partial denture with a pier are as follows:

(1) Significant mobility of abutments (2)

If  the span between the abutments is

longer than one tooth and (3) If  the distal
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Fig. 8: Postoperative occlusal and buccal view of  final prosthesis

Fig. 7: Mesial and distal segment of  FDP joined



retainer and pontic are opposed by a

removable partial denture or an

edentulous ridge, while the two anterior

retainers are opposed by natural

dentition, allowing the distal terminal

abutment to supraerupt.4,9,14

Conclusion

The selection of  appropriate design for

connector is a significant step in

treatment planning of pier abutment

cases. The fabrication of  such prosthesis

requires the utmost precision, increased

laboratory time and expense but once the

desired prosthesis is fabricated, it has a

long term success rate. This article

describes simplified laboratory technique

which is an innovative procedure that

makes the use of  bur box instead of

using prefabricated matrix-patrix system

as a traditional non-rigid connector. This

incorporation of  NRC also nullifies the

effect of forces that are transmitted upon

the terminal abutments.

References:

1. Dange SP, Khalikar AN, Shiv

Kumar. Non-rigid connectors in

fixed dental prosthesis – A case

report. JIDA Nov 2008;2(11):356.

2. Banerjee S, Khongshei A, Gupta T,

Banerjee A. Non-rigid connector:

the wand to allay the stresses on

abutment. Contemp Clin Dent.

2011;2(4):351-4.

3. The academy of  prosthodontics

foundation. The glossary of

prosthodontic terms 9. J Prosthet

Dent. 2017;120:10-92.

4. Oruc S, Eraslan O, AlperTukay H.

Atay A. Stress analysis of  effects of

non-rigid connectors on fixed partial

dentures with pier abutments J

Prosthet Dent. 2008;99:185-92.

5. Tylman’s Theory of  Fixed

Prosthodontics. London: ABC;

1990

6. Sutherland JK, Holland GA, Siuder

TB, White JT. A photo elastic

analysis of the stress distribution in

bone supporting fixed partial

dentures of rigid and nonrigid

design. J Prosthet Dent.

1980;44:616-23.

7. Markley MK. Broken-stress principle

and design in fixed bridge prosthesis.

J Prosthet Dent. 1951;1:416-23.

8. Rosenstiel SF, Land MF, Fujimoto J.

Contemporary fixed prosthodontics.

Elsevier Mosby Inc; 2006.

9. Shillingburg HT, Hobo S, Whitsett

LD, Jacobi R, Brackett SE.

Fundamentals of  fixed

prosthodontics. 3rd ed.

Chicago:Quintessence 1997;85-118.

10. Adams JD. J Am Dent Assoc.

Planning posterior bridges.

1956;53:647-54.

11. Gill JR. Treatment planning for

mouth rehabilitation. J Prosthet

Dent. 1952;2:230-45.

12. Misch CE. Contemporary implant

dentistry. St Louis: Elsevier Mosby;

2005.

13. Botelho MG, Dyson JE. Long-span,

fixedmovable, resin-bonded fixed

partial dentures: a retrospective,

preliminary clinical investigation. Int

J Prosthodont. 2005; 18: 371-6.

14. Badwaik PV, Pakhan AJ. Non-rigid

connectors in fixed Prosthodontics:

current concepts with a case report.

J Indian Prosthodont Soc.

2005;5(2):99-102.

94 Terna Journal of  Dental Sciences 2017;4(1):91-94


	Terna J of Dental Sci Vol 04(1) Jan 2017
	61 TO

