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ABSTRACT 

Enamel is the outer or first layer and 

Dentin, the middle or second layer of 

any tooth. If the cavity or decay is 

restricted to enamel or dentin, a 

restoration, be it any; silver, 

composite, alkasite etc. is good 

enough to restore it. If the middle or 

second layer, dentin is slightly more 

involved, it is always preferable to 

give a liner and/or a base below the 

restoration. If the decay or bacteria 

traverses through to the third layer, 

the pulp a.k.a. the nerve tissue, then 

the tooth might or usually does need 

a root canal therapy.  

           The pulp of the tooth contains 

nerve fibers along with many 

smallest arteries, veins, lymph tissue 

along with some loose connective 

tissue. When the pulp seems to have 

become infected or inflamed due to a 

deep cavity, the blood supply to the 

tooth may have been lost and the 

tooth pulp may have died in all 
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probability, as it may seem, but 

internally, it may be partially alive, 

yearning for a chance to be saved or 

at least, be given a fair and square 

chance. This ‘inflammatory’ stage 

usually causes some pain and 

pressure while chewing, eating or 

drinking hot or cold foods and liquids 

along with a nagging pressure on 

biting down or sometimes, just a lack 

of pressure on the tooth even with 

full force. However, a word of 

caution, as this stage can be 

‘infection’ also. This stage is 

however, the trickiest to decide for 

any clinician; to decide between the 

‘inflammation’ and ‘infection’ stages, 

whether the tooth is actually infected 

or just a bit inflammed because 

inflammation is reversible whereas 

infection is not. The decision at this 

stage has to be strictly based on 

experience, clinical judgment and 

your own instinct rather than any 

other correlated clinical findings. 

This situation often lands up the 

clinician in a dilemma of whether to 

go for Root Canal Treatment or 

restore the deep cavity with a proper 

protection underneath with a good 

liner followed by a base and then the 

restoration following a proper 

sandwich technique. The unfortunate 

aspect here is that in the initial stages 

of tooth decay (before the patient 

arrives in the clinic before this 

situation), there won’t be any pain. 

Hence, complacency creeps in and 

the patient delays or postpones the 

visit to the dentist. When an 

excruciating or sometimes even more 

than little pain happens, the patient 

immediately runs to the dentist and 

the radiograph, clinical scenario and 

the symptoms sometimes make it 

seem like a Catch 22 situation for the 

clinician – An enigma for the dentist 

whether to do a Root Canal treatment 

in that deep cavity or not to do a Root 

Canal treatment and restore it with 

the conventional or contemporary 

means via a Light cure Composite 

restoration and sandwich technique 

followed beneath.  
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INTRODUCTION 

Enamel and Dentin, being the first 

and second layer of any tooth are 

vital in protection of tooth from any 

kind of thermal, chemical and 

physical insults. The arrest of a tooth 

by decay or a cavity at a deep level of 

the tooth warrants a decision as the 

symptoms itself at that stage aren’t 

alone a guide path for us; the 

clinicians. Whether the decay or 

bacteria has actually traversed 

through to the third layer, the pulp 

tissue or not, is the most pertinent 

question to answer at this point. In 

most cases at this stage, the patient 

might be experiencing a sensation to 

cold initially and when he turns up 

eventually at the clinic, he might be 

occasionally getting sensation on 

taking hot beverages, which 

sometimes is an indicator of the 

progression of the decay. In some 

advanced cases, there are symptoms, 

which are a sure shot indicator of an 

impending root canal in the tooth; the 

pain in that tooth is on lying down as 

the patient is having a severe pain 

followed by a swelling. Many of the 

patients turn up at this last stage, to 

get relief from the pain and 

sometimes, at this stage, the patients 

are even ready to get the offending 

tooth removed to get rid of this 

painful situation or scenario. The 

treatment of deep carious lesions 

approaching a healthy pulp presents a 

significant challenge to the 

practitioner. The conservative 

management of carious lesions 

warrants the removal of all infected 

and affected dentin to prevent caries 

from further spreading and provide a 

bed base of a mineralized dentin for 

restoration. This procedure risks 

exposing or breaching the pulp and 

hence, the process may require using 

ways and means of safety by indirect 

or direct pulp capping via using a 

lining of protective material like 

calcium hydroxide and a base of glass 

ionomer cement below the composite 

restoration (in the manner of a 

sandwich technique). An even more 

controversial approach is 

conservative or ultraconservative 

removal of carious tissue, often 
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referred to as the partial caries 

removal. In this method, most but 

not all of the infected dentin is 

removed, the cavity is sealed (with or 

without indirect pulp treatment) and 

finally covered with the restoration. 

The argument for avoiding pulpal 

exposure leaving behind a layer of 

infected dentin is defended by citing 

substantial evidence that cariogenic 

bacteria isolated from their source of 

nutrition by a restoration of sufficient 

integrity either die or become latent 

and thus, pose no risk to the health of 

the tooth. This procedural decision 

can be a daunting task for the dentist 

and the patient should be warned of 

the risks of breaching the pulp barrier 

and proper consent signed for the 

decision. There are studies comparing 

partial caries removal and stepwise 

excavation with complete removal of 

infected tissue from deep carious 

lesions and predominant amongst 

those is the 2006 Cochrane Review, 

although it is very limited in its 

scope.  

 

CAVITIES aka The TOOTH 

DECAY 

In many ways, the cavity is like a 

pimple on a girl’s face (that suddenly 

becomes serious because of its 

location) which arises out of 

dilapidation, neglect, sugary/acidic 

diet or heredity. They are a literal 

pain to deal with and can be costly to 

treat sometimes and they almost 

always come when you are least 

expecting them. This is, partly, 

probably when patients avoid going 

to the dentist as they feel their teeth 

to be perfectly fine but a suspicion 

that if they get dentist’s hand laid on 

their teeth, it will turn out to be a 

chock full of nascent cavities. We 

have to convince them actually if 

they indeed have cavities, it could 

ring in a serious trouble for them.  It 

doesn’t mean that they can die 

because of cavities or their future 

would be limited to a liquid only diet, 

but they still got to realize the 

importance of the timely management 

of the same. Sugar is not the leading 

cause of cavities; it is the acidic 

environment which does that. Our 
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saliva does have a healing capacity to 

neutralize the acidic state of mouth to 

back to a non-cavity forming 

environment. The longer the mouth 

stays in the acidic state decides the 

number, extent and depth of cavities. 

The remineralization process in the 

mouth takes usually just under an 

hour to bring things back to neutral. 

The more the acidic environment, the 

more our teeth are like ‘rocks floating 

in a puddle’. Each food intake in the 

mouth turns that puddle into an acid 

bath and frequent acidic insults via 

something sweet or carbohydrated 

keeps our mouth persisted in that 

acidic state and further wears away 

the enamel. In an acidic state, the 

bacteria in the mouth begin to 

produce these acids much more 

efficiently creating an acid feedback 

loop that primes the teeth for cavities. 

Cavities take the course of a few 

years especially pit & fissure caries 

and they just don't happen overnight. 

The prime reason is the diet or 

hygiene or a combination of both 

which results in prolonged acid 

shocks to the teeth. Eventually the 

enamel decays, exposing the dentin 

which is an organic layer, the bacteria 

keep hanging out there and that is, 

when inflammation followed by 

infection starts. The symptoms 

usually start from sensitivity to cold 

and sweet which progresses as it gets 

deeper. Patients usually ignore this 

state and the next stop on the cavity 

pain train is the pulp. Once the 

infection eats through into the pulp, it 

gets extremely painful and would 

eventually require a root canal to save 

the tooth. Further, if the pulp 

becomes rotted out, the infection 

spreads into the fascial spaces 

between the tooth and the bone and 

forms an abscess. 

 

REAL CAUSES of TOOTH 

DECAY 

Cavities are caused by tooth decay 

which is a process that develops 

slowly but steadily due to following 

reasons: 

1. Plaque: Dental plaque is a clear 

sticky film causing a coating on 

the teeth. Plaque formation is due 

to carbohydrates primarily which 
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contains sugar and starch and is 

further aggravated by not 

removing that layer from the 

tooth. When the carbohydrates are 

not cleaned off from the teeth, 

bacteria start colonizing the teeth 

quickly and harden with salivary 

salts leading to a further hard 

plaque or tartar a.k.a. the calculus. 

Tartar makes plaque more 

difficult to remove and creates an 

environment for bacteria to 

colonize further leading to more 

plaque formation from leftover 

food particles. 

 

2. Recurrent Plaque Attacks: The 

acids in plaque cause the 

demineralization of the tooth's 

enamel by causing tooth erosion. 

This erosion causes tiny openings 

or holes in the enamel which is 

usually the first stage of any 

cavity after demineralization. 

Once the enamel is worn away 

which is actually a very long and 

tough process (especially, hard to 

believe, when patients say, it 

happened two days back with no 

staining before, whatsoever) and 

in some stages, takes a time of 3.5 

– 4 years on the occlusal surface 

of the tooth for the bacteria to 

reach the second layer of the 

tooth, the dentin. Dentin is much 

softer than enamel and less 

resistant to acid attacks. Dentinal 

tubules, the micro-openings of the 

dentin directly communicate with 

the pulp of the tooth causing 

hyper-sensitivity. 

 

3. Pathways of Destruction: If the 

patient is not aware or cautious at 

this stage, the bacteria and acid 

continue to march through the 

teeth by moving to the inner most 

layer a.k.a. the pulp tissue that 

contains nerves and blood vessels. 

The pulp becomes swollen and 

irritated from the bacteria, 

becoming scathed from attack and 

causing pain. Swelling and 

discomfort can even show upon 

the face of the patient as a result 

of this sometimes. 
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RISK FACTORS 

The risk factors which can increase 

cavitation in a tooth are actually 

manifold:  

 

1. Location: Decay predominantly 

happens in molars and 

premolars as they have lots of 

grooves, pits, fissures, crannies, 

which harbour a lot of food 

particles and bacteria. The pits 

and fissures make cleaning 

access also difficult in such 

teeth. 

 

2. Sticky Diet or Sugary Foods 

and Drinks: Sticky liquids like 

milk, ice cream, honey, sugar, 

cakes, cookies, hard candies and 

chips etc. are more likely to 

cause decay than those foods 

that are easily washed away by 

saliva. 

 

3. Frequent Munching, Snacking 

or Sipping: Regular munching, 

snacks or sipping sugary drinks 

can keep the mouth in acidic 

environment by giving bacteria 

more fuel to produce acids that 

attack the teeth and wear them 

down. Sipping on acidic drinks 

like coke, pepsi or colas 

throughout the day also creates a 

continual acid bath over the 

teeth thus making them more 

prone to decay. 

 

4. Baby Bottle Syndrome a.k.a. 

Bedtime Infant Feeding: Baby 

bottle is one thing which should 

be banned as babies given 

bedtime bottles filled with milk, 

juice or other sugary liquids 

causes baby bottle or nursing 

bottle caries or widely known as 

the rampant caries.  

 

5. Infrequent and Inadequate 

Brushing: Brushing not done 

after regular meals is a cardinal 

sin as plaque formation happens 

and the decay journey starts. 

More than 3/4
th

 of our country 

brushes just once early morning 

and as a dentist, we know that it 

is practically akin to no brushing 

at all in the day. 
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6. Lack of Fluoride: Fluoride 

helps prevent cavities and also 

via the process of 

remineralization reverses the 

earliest stages of tooth decay. It 

is also a common ingredient in 

toothpaste and mouth rinses, but 

it needs to be added to the 

public water supply to be readily 

available to the general 

populace to prevent decay.  

 

7. Toddler, Teenager and Senile 

Decay: Cavities are usually 

more common in very young 

children, teenagers and senile 

(old) people because of diet 

patterns in former two and 

excessive wear, breakage and 

worn down teeth in the latter, 

making them more vulnerable to 

tooth root decay. Senile people 

are also on medications that 

reduce saliva flow and increase 

the risk of cavities. 

 

8. Dry Mouth: Saliva helps 

prevent tooth decay by washing 

away food and plaque from the 

teeth by aiding in 

remineralization and countering 

the acid produced by bacteria. A 

few medicines, medical 

conditions like xerostomia, head 

or neck irradiation and certain 

chemotherapy drugs increase the 

risk of cavities by drastically 

reducing saliva production. 

 

9. Micro-leakage from old 

restorations: Worn dental 

restorations weaken, break 

down, cause leakages or develop 

rough edges over the period of 

time which allows plaque to 

build up more easily making it 

harder to remove, thus causing 

dental decay. 

 

10. Reflux Oesophagitis: Reflux 

Oesophagitis or the 

gastroesophageal reflux disease 

(GERD), heartburn can cause 

gastric acid to flow into the 

mouth via a reflux, wearing 

away the tooth enamel and 

causing significant cavitation. 

This results in exposure of 
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dentin to bacterial attack, thus 

creating tooth decay.  

 

11. Eating disorders: Eating 

disorders interfere with saliva 

production and a few of them 

like anorexia and bulimia cause 

significant tooth erosion and 

cavitation sometimes. Gastric 

acid from repeated vomiting 

washes over the teeth and begins 

to dissolve the enamel.  

 

UNTREATED CAVITIES 

RESULTS 

Cavities and tooth decay can have 

serious & lasting complications, 

which may include: 

 

1. Pain 

2. Swelling 

3. Abscess 

4. Draining Sinus or Pus  

5. Tooth Fracture  

6. Masticatory problems 

7. Tooth Loss 

8. Drifting and supra eruption of 

adjoining or antagonist teeth 

after tooth loss 

 

Furthermore there can be following 

possibilities:  

 

1. Severe Pain  

2. Nutritional problems resulting 

from lesser diet due to painful or 

difficult chewing. 

3. Thinning of facial musculature 

and decrease in face fullness 

resulting in loss of confidence 

and self-esteem. 

4. Spread of abscess to fascial 

spaces leading to an emergency 

or even life-threatening 

infection. 

 

DIAGNOSIS 

Before treatment can be performed, a 

clear cut Diagnosis must be made so 

that there is no Catch-22 situation for 

us. The offending tooth and the 

adjoining areas have to be examined 

for decay, cracks, faulty fillings and 

discoloration. The standard 

questionnaire of patient’s symptoms 

usually deals with the following: 

 

 How long have you had these 

symptoms? 
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 Is it sensitivity or pain or both? 

 Is it a dull ache or a sharp 

throbbing pain?  

 Does the pain change on taking 

hot or cold? 

 Does the pain radiate to other 

places? 

 What makes it aggravate more?  

 Does it increase on lying down? 

 

These basic questions usually help us 

to evaluate and differentiate between 

active pulp pathology or not. RVG 

(Digital X-Ray) is as always a great 

help because periapical radiolucency 

is still the best indicator of a diseased 

tooth. Poor manual X-rays coupled 

with improper angles, faulty exposure 

settings etc. all contribute to 

incomplete and unreliable diagnosis. 

RVG software is these days, highly 

graded with an almost zero wait time 

and the best part is that the visibility 

is on 21”-24” screen instead of a 2” 

by 3” film view box and diagnosis is 

much easier from an image eight to 

ten times larger with a sharper detail. 

Cold testing with lingering pain is 

one of the classic signs of irreversible 

pulpitis. Lingering or intense pain can 

often identify the culprit. Other 

testing methods like percussion, heat 

and vitality can also be used and the 

most reliable method should be stuck 

with, in every case to develop a 

comfort level. Pain control is critical 

for patient comfort and practice 

enhancement along with anaesthetic 

and its delivery method being 

extremely crucial as well.   

      The indications, objectives and 

type of treatment plan depend on the 

clinical diagnosis of whether it is a 

normal pulp (symptom free; normally 

responsive to vitality testing), 

reversible pulpitis (pulp capable of 

healing), symptomatic or 

asymptomatic irreversible pulpitis 

(vital inflamed pulp incapable of 

healing) or necrotic pulp. 

 

The clinical diagnosis is usually 

derived from:  

1. A comprehensive medical 

history.  

2. A review of complete dental 

history and treatment, including 
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current symptoms and chief 

complaint.  

3. A subjective evaluation of the 

area associated with the current 

symptoms/chief complaint by 

questioning the patient on the 

location, intensity, duration, 

stimulus, relief and spontaneity 

of pain or other symptoms. 

4. An objective extra-oral 

examination as well as 

examination of the intra-oral 

soft and hard tissues.  

5. Radiographs to diagnose the 

involved tooth, furcation, 

periapical area and the 

surrounding bone.  

6. Clinical tests such as palpation, 

percussion, mobility and other 

tests like electric pulp tests and 

thermal tests.  

 

Signs and symptoms like a history of 

spontaneous unprovoked toothache, a 

sinus tract, soft tissue inflammation 

not resulting from gingivitis or 

periodontitis, excessive mobility not 

associated with trauma or exfoliation, 

furcation/apical radiolucency or 

radiographic evidence of 

internal/external resorption usually 

have a clinical diagnosis of 

irreversible pulpitis or necrosis. Teeth 

exhibiting provoked pain of short 

duration relieved with analgesics, by 

brushing or upon the removal of the 

stimulus and without any of the signs 

or symptoms mentioned above 

usually have a clinical diagnosis of 

reversible pulpitis and are the teeth 

usually falling in the ambit of this 

current article. Teeth diagnosed with 

a normal pulp or with reversible 

pulpitis should be treated with vital 

pulp procedures giving them a fair 

and square chance to ‘live’ normally. 

 

SIGNS and SYMPTOMS 

 
The signs and symptoms of a cavity 

vary, depending on the extent, type 

and location. When a cavity is in 

initial stage, there might not be any 

symptoms at all. As the decay 

spreads its fangs, there may be signs 

and symptoms viz. below: 

 

1. Spontaneous pain  

2. Hypersensitivity 
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3. Mild to sharp pain when eating 

or drinking something sweet, 

hot or cold 

4. Cavitation in the tooth 

5. Brown, black or white staining  

6. Lack of pressure on biting 

7. Pain on biting down 

8. Combination of any of the 

symptoms from 1-7 above 

 

The intensity of the pain can range 

from mild to severe; it may lessen or 

intensify throughout the day or it may 

get worse only on biting. Some 

patients may experience prolonged 

sensitivity to hot food or liquids and 

the gums may also feel tender and 

swollen near the offending tooth. 

Some patients come with an ice pack 

on face on the side of the affected 

area to soothe the pain and alleviate 

swelling.  

 

CATCH 22 SITUATION or 

ENIGMA for us – THE DENTAL 

PRACTITIONERS 

 
When a patient comes to a dentist 

with a deep cavity, he really hopes to 

be able to get the cavity ‘filled’ 

without the need for root canal 

treatment. We all have a basic 

understanding of a tooth’s anatomy 

as a tooth is composed of several 

layers and the outermost layer; 

enamel is the hardest and most 

mineralized tissue of the body. Below 

the gum line, cementum covers the 

tooth roots. Under both the enamel 

and cementum is the dentin. The 

dentin is less hard than bone but 

contains terminal nerve endings. 

Underneath the dentin, lies the brain 

of the tooth, called the pulp. A deep 

cavity increases the likelihood that 

the tooth may require a root canal 

treatment. The reason is that a cavity 

is actually a bacterial infection of the 

tooth which starts with bacterial 

inflammation inside as well and if 

inflammation reaches the dental pulp, 

a root canal may usually be required 

in that tooth.  

Here lies the problem usually.  

If a deep cavity is restored with a 

liner/base and a restoration of choice 

of patient with no visible evidence of 

the pulp being infected, the tooth 
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might still need root canal days, 

weeks, months or even years later.  

There are two possible reasons as 

to why this can happen.  

The first is that bacteria can actually 

enter the pulp via microscopic 

openings in the dentin surrounding it 

and not be visible with the naked eye. 

The second is that the process of 

drilling the cavity out could damage 

the pulp unintentionally and then it 

needs to be removed via a root canal 

treatment.  

This puts us, the dentist or the 

clinical practitioner in a Catch-22 

situation.  

If we, the dentist leave the deep 

cavity alone, the tooth will definitely 

need root canal treatment soon, when 

the cavity eventually reaches the 

pulp.  

So should we fill or avoid a 

restoration as the offending tooth 

might still need root canal at some 

point in the future after the 

restoration?  

The dentist is often caught in a web 

of to do or not to do.  

The fellow colleagues are often 

critical if a root canal is done in a 

deep cavity tooth especially if the 

tooth has had the chance to be 

salvaged or be given a fair chance at 

least.  

On the contrary, if a deep cavity is 

restored up with a normal restorative 

material, the reaction might be that 

the cavity was restored almost on top 

of the pulp (as visible and deciphered 

from the radiograph) making us 

guilty in the eyes of the patient.  

Our feeling is that it is still better to 

restore the tooth, because whatever 

chance we can take to salvage that 

tooth in a natural way, should be 

taken. The patient’s symptoms best 

decide the future course of treatment 

in such a tooth.  

In this era of ‘consumer is king’, 

patients though don’t give us a 

second chance, unless you are pretty 

old in practice and the patients are 

much loyal and don’t jump the gun at 

the slightest situation of doubt or 

unrest. 
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HISTORICAL EVIDENCE 

The first predominant question is 

whether in such teeth, all caries need 

to be removed in every clinical case 

(when the excavation extends near 

the pulp) or can we arrest the caries 

progression and what type of 

restorative materials are best in such 

situations? Literature is being 

quoted here in toto directly from 

references quoted at the end of this 

article. 

  

TRADITIONAL CONCEPTS 

In his classic text (1908), Dr. G. V. 

Black had said, “It is better to expose 

the pulp of a tooth than to leave it 

covered only with softened dentin”. 

However, G. V. Black also stated that 

it is imperative that dentists 

understand the pathology of the 

caries process or they will only be 

considered as mechanics. Obviously, 

dental science has advanced our 

understanding of the carious process 

and the ability to create a restoration 

with well-sealed margins and 

associated grooves and fissures. Dr. 

G. V. Black may have altered this 

assertion 100 years later. 

 The traditional concept of 

complete caries removal in very deep 

preparations has been challenged. 

Complete carious dentin removal 

may not be a prerequisite to arrest 

caries progression. It is well known 

that bacteria in the dentin cause 

pulpal inflammation. This 

inflammatory process may be a 

benefit for pulp 

regeneration. Leaving some carious 

tissue beneath a restoration does not 

necessarily interfere with treatment 

success. Short-term studies of 35 to 

48 months, in which carious dentin 

was sealed in, have shown lack of 

progression of the lesion and a 

decrease in the number of 

microorganisms. Remineralization of 

the remaining carious dentin was 

detected both biochemically and 

radiographically and Calcium 

hydroxide liner was used in these 

studies.  

         In indirect pulp treatment, 

demineralized carious tissue is left at 
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the deepest sites of the cavity 

preparation so as not to expose the 

pulp. Indirect pulp treatment is 

limited to teeth that have no signs or 

symptoms of irreversible pulpal 

pathology. Complete removal of all 

carious tissue from the pulpal walls is 

essential to control microleakage. 

The lesion may be slowly or rapidly 

progressing. Clinical, radiographic 

and bacteriologic studies have shown 

that caries can be arrested. A well-

sealed restoration, without marginal 

defects, is essential. The classic 

indirect pulp cap has a relatively high 

clinical success rate, pulp exposure is 

usually avoided, and the tooth is 

usually asymptomatic. Indeed, a 

cautious approach may be preferable 

to vigorous excavation because fewer 

pulps will be exposed and sealing the 

dentin from the oral environment 

encourages arrest of the lesion 

progression. The reparative process 

of tubular sclerosis and tertiary dentin 

are encouraged, thus reducing the 

permeability of the remaining dentin. 

The remaining microorganisms are 

entombed by the seal of the 

restoration on one side and the 

reduced permeability of the 

remaining dentin on the other. 

CHANGING EVIDENCE 

The outcome of stepwise excavation 

versus direct complete excavation has 

been compared in various studies and 

the procedure followed in the former 

was to carry out no further 

excavation; leaving soft, wet and 

discolored dentin centrally on the 

pulpal floor to properly place a 

temporary restoration. A calcium 

hydroxide lining material was applied 

over the remaining carious dentin and 

the cavity was temporarily sealed 

with glass ionomer. After 8 to 12 

weeks, the cavity was re-entered and 

the final excavation was carried out. 

A calcium hydroxide liner was 

applied followed by glass ionomer 

cement and the cavities were restored 

with composite resin. Liners are 

frequently used beneath dental 

restorations to reduce the potential 

for postoperative sensitivity as they 

have an ability to kill bacteria, induce 

mineralization and establish a tight 
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bacterial seal. The reviewers have 

observed significantly fewer pulp 

exposures after stepwise excavation 

than after direct complete excavation. 

Also, a significantly better success 

rate was found for stepwise 

excavation at one year of follow-up 

versus direct complete excavation, 

when considering unexposed pulps 

with sustained vitality without apical 

radiolucency. This observation 

emphasizes the importance of 

maintaining an unbroken dentin 

barrier against the pulp, even if there 

remains some caries. 

            Most recently, the need for 

stepwise excavation is being 

questioned. Indirect pulp capping is 

simple, more patient friendly, and 

less expensive than root canal 

treatment. Although some 

microorganisms may survive, these 

are rarely enough for the caries to 

progress and tertiary dentin is 

deposited resulting in 

remineralization in the radiolucent 

zone. Infected dentin should be 

removed completely from the 

preparation walls but selectively from 

the pulpal floor or axial wall. 

Removal of all of the infected dentin 

in deep carious lesions may not be 

required in every clinical situation, 

provided that the restoration can seal 

the lesion from the oral environment 

effectively.  

           Postoperative sensitivity is 

partially related to the remaining 

dentin thickness (RDT) following 

cavity preparation and presence of 

bacteria on the cavity walls. The 

remaining dentin thickness between 

the base of the cavity preparation and 

the pulp is one of the most important 

factors in protecting the pulp from 

toxins. A 0.5 mm thickness reduces 

the effect of toxins by 75%. A 1.0-

mm thickness reduces the effect of 

toxins by 90%. Remaining dentin 

thickness of 2.0 mm (or more) results 

in little or no pulpal reaction. It is at 

the 0.5 mm region that liners become 

most important. As the remaining 

dentin thickness decreases, 

odontoblast survival and pulp – 

dentin repair becomes compromised. 
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The calcium hydroxide liners are 

highly soluble and subject to 

dissolution over time and can be 

easily lost during acid etching. So, a 

hermetic seal of the cavity may 

stabilize the lesion and arrest caries 

progression. Therefore, when a 

restoration of composite resin is 

planned, glass ionomer cement 

should be given as a sandwich or as a 

base sealing over the calcium 

hydroxide material.  

        In recent years, mineral trioxide 

aggregate (MTA) preparations have 

been introduced and are antibacterial, 

biocompatible, have a high pH and 

are able to aid in the release of 

bioactive dentin matrix proteins. 

MTA is a powder consisting of fine 

hydrophilic particles of tricalcium 

silicate, tricalcium aluminate, 

tricalcium oxide, and silicate oxide. It 

is hypothesized that the tricalcium 

oxide reacts with tissue fluids to form 

calcium hydroxide. Its setting time is 

an issue and so, is done in two steps 

usually but recent evidence indicates 

that an indirect pulp cap should be 

performed in a single treatment 

appointment, so however, good it 

might be, it is not advisable for 

indirect pulp capping. MTA, though 

is an excellent material for direct vital 

pulp exposures otherwise and many 

other endodontic possibilities. The 

material has good long-term sealing 

capabilities, and some studies show 

greater success than conventional 

calcium hydroxide. 

 

ILLUSTRATION 

Let us take up a clinical scenario 

where in a patient presents us with a 

deep cavity. The tooth is not painful 

otherwise except when cold water or 

food touches the tooth. We take a 

radiograph of the tooth and do a 

vitality testing for the same. The 

radiograph shows us a very large 

cavity that is in proximity to the pulp. 

There is some separation between the 

decay floor and the pulp roof.  

         On doing a vitality testing of 

the tooth with an ice cold cotton swab 

or a cold spray on to the tooth, we 

expect one of four clinical scenarios:  
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1. Patient feels cold which is in 

most cases, normal and the 

suggested treatment plan can be 

a restoration. 

2. Patient feels more cold than 

normal with or without pain 

suggesting inflammation, 

pulpitis possibly a reversible 

one and the suggested treatment 

can be a restoration with a liner 

and a base along with.  

3. Patient feels extreme cold and or 

pain and it lingers afterwards 

suggesting inflammation, 

pulpitis possibly an irreversible 

one and the suggested treatment 

can be root canal therapy. 

4. Patient shows nothing in signs 

i.e. no cold, no pain suggesting 

that the pulp is necrotic and the 

tooth is already dead and the 

suggested treatment can be root 

canal therapy depending on the 

infection scenario below the 

tooth along with bone loss. 

 

Let us assume it is a clinical scenario 

number 1 as written above. A 

restoration is the suggested treatment 

plan along with placing a cavity liner 

to be on the safer side. The patient 

doesn’t want treatment and wants a 

future appointment. 

We can advise against this choice of 

the patient.  

Let us assume he doesn’t listen to our 

advice and leaves.  

The same patient returns to our clinic 

with scenario 2 in one month’s time 

as the same can be reaffirmed from a 

cold testing once again with or 

without a radiograph. The symptoms 

are worse than before now. The one 

difference we can obviously feel is 

that the bacteria traveled further from 

the oral cavity into the cavity and 

deep down into the dentin and 

possibly, pulp as well. We can hope 

and pray that the symptoms don’t 

belong to the ‘irreversible pulpitis’ 

category (scenario 3) and the tooth 

can be salvaged in a normal manner 

once again using the approach 

mentioned for the scenario 2 above 

using a liner and a base followed by a 

restoration and then hoping, praying 

and wishing the best. 
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Let us assume that the patient turns 

up with scenario 3 or scenario 4 from 

above in 6 month’s time. 

The symptoms are now pretty much 

worse and he is having pain on lying 

down as well. On taking a 

radiograph, we may see a lesion 

developing near the root apex, along 

with widening of the periodontal 

ligament as there may be an infection 

starting to develop. The bacterial 

infection has eaten some bone as well 

and will eventually spread further and 

form an abscess, if not treated. There 

are only two options for scenario 3 or 

4 in this tooth: 

 

1. RCT followed by a suitable 

restoration. 

2. Extraction followed by a bridge 

or implant or even removable 

denture as per his budget if he 

chooses to replace tooth 

 

ILLUSTRATION RESULTS 

This post was just to illustrate what 

can happen if cavities are left 

untreated. A simple filling can turn 

into an infection, root canal, core 

build up and eventually crown.   

 

MATHEMATICAL RELEVANCE 

If a patient doesn’t agree to the 

suggested treatment plan in the 

Scenario 1 or 2, the same can stressed 

upon in a mathematical way. Why I 

say that?  

Because in India, everyone, be it 

literate or illiterate understands the 

mathematical comparison pretty 

much easily. For a normal dental 

clinic in a Tier II city with decent 

enough charges, the cost of a root 

canal treatment, post-obturate 

restoration and a standard PFM 

crown (if the wall is 

broken/compromised and can’t be 

restored otherwise) is 8-10 times the 

cost of a normal restoration. Once 

you explain this to the patient at first 

stage, believe me, many conversions 

will happen for sure just for 

restorations. 
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RECOMMENDATIONS 

All relevant diagnosis findings, 

treatment plan, informed consent and 

treatment follow-up have to be 

mandatorily documented in the 

patient’s record. Any planned 

treatment should also include a 

consideration of:  

 

1. The patient’s relevant medical 

history.  

2. The value of the involved tooth 

in occlusion.  

3. Alternatives treatment plans.  

4. Viability of restoration of the 

tooth.  

 

It is recommended that all the 

procedure be performed with rubber-

dam for an effective isolation to 

minimize bacterial contamination of 

the involved tooth. Such indirect pulp 

therapy requires periodic clinical and 

radiographic assessment of the 

treated tooth. Post-operative clinical 

assessment and re-evaluation has to 

be performed every three months in 

such cases and separately from 

patient’s periodic comprehensive oral 

examination, recommended every six 

months. A radiograph of the 

offending tooth should be obtained 

immediately following the procedure 

to document the quality of the fill and 

to help determine the tooth’s 

prognosis in the longer run. It also 

serves as a comparative baseline for 

future images or films (preferably 

RVG). Bitewing radiographs or 

periapical images can also be 

obtained to check for inter-radicular 

area. The re-assessment to a more 

frequent periodicity varies from case 

to case and from clinical signs and/or 

symptoms of patient presented to the 

clinician.  

 

TREATMENT PROTOCOL 

Let’s assume the scenario 1 or 2 

discussed above in our present review 

reference for study. The patient 

decides that he wants to take a chance 

to save the tooth. The following 

treatment protocol should be 

followed: 
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1. The procedure has to be carried 

out under rubber dam isolation. 

2. Topical anaesthesia is 

administered followed by local 

anesthesia painlessly, preferably 

a nerve block for mandibular 

and an infiltration for maxillary 

teeth using a 26 or 30 gauge 

needle. 

3. The tooth in situ is disinfected 

by using 70% alcohol taking 

precaution not to allow the 

disinfectant to come in contact 

with the carious cavity.  

4. Occlusal cavity is prepared with 

a sterile round bur No. 3 and 4 

at low speed with intermittent 

cutting to avoid overheating.  

5. All softened carious material is 

removed with a sterile spoon 

excavator.  

6. Two sterile swabs are taken 

after rubbing on to the base of 

the cavity, carefully placed into 

a sterile test tube and closed 

with a sterile cotton plug to 

check for bacterial culture 

examination. 

7. The caries surrounding the pulp 

is left in place to avoid pulp 

exposure to be covered with a 

biocompatible material. Current 

literature indicates that there is 

no conclusive evidence that it is 

necessary to re-enter the tooth to 

remove the residual caries.    

8. A protective liner preferably 

calcium hydroxide is placed on 

the pulpal surface of a deep 

cavity preparation, covering 

exposed dentin tubules, to act as 

a protective barrier between the 

base cement and the pulp. The 

placement of a liner in a deep 

area of the preparation is 

utilized to preserve the tooth’s 

vitality, promote pulp tissue 

healing and facilitate tertiary 

dentin formation. 

9. This is followed by a base in the 

form of a glass ionomer cement 

to provide a seal against 

microleakage since calcium 

hydroxide has a high solubility, 

poor seal and low compressive 

strength. The use of glass 

ionomer cements restorative 
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material has the additional 

advantage of inhibitory activity 

against cariogenic bacteria. 

10. The tooth then is restored with a 

material that seals the 

restoration-dentin interface from 

microleakage, preferably 

composite or alkasite. 

11. As long as the tooth remains 

sealed from bacterial 

contamination, the prognosis is 

good for caries to arrest and 

self-limit itself and reparative 

dentin to form to protect the 

pulp. 

12. Adverse post-treatment clinical 

signs or symptoms such as 

sensitivity, pain or swelling 

should not occur. 

13. This kind of indirect pulp 

treatment is indicated in a 

permanent tooth with deep 

cavity diagnosed with a normal 

pulp with no symptoms of 

pulpitis or with a diagnosis of 

reversible pulpitis.  

14. The pulp is judged by clinical 

and radiographic criteria to be 

vital and able to heal from the 

carious insult.  

15. There should be no radiographic 

evidence of internal or external 

root resorption or other 

pathologic changes.  

16. Teeth with immature roots 

should continue to show 

continued root development and 

apexogenesis. 

17. Slight tooth sensitivity 

following placement of a filling 

is fairly common. A tooth may 

be sensitive to pressure, air, 

sweet or temperature. Usually, 

the sensitivity resolves on its 

own within a few weeks. During 

this time, ask the patient to 

avoid those things that cause 

hypersensitivity.  

18. Pain relievers are generally not 

required. Ask the patient to 

contact you if the sensitivity 

does not subside within 2 to 4 

weeks or if the tooth is 

extremely sensitive to thermal 

and chemical stimuli.   
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PAIN around such 

RESTORATIONS 

There are several explanations for 

pain around the restorations, each 

resulting from a different cause: 

 

1. Pain on biting: This type of 

pain occurs only on biting on 

the tooth surface and is visible 

soon after the anesthesia wears 

off and continues over time. In 

some cases, the restoration may 

be high and interfering with the 

bite and it will need to be 

slightly reshaped. 

 

2. Pain on Occlusion: This pain is 

usually a very sharp pain that 

occurs only on occluding teeth 

(closing teeth together). The 

pain is usually due to galvanic 

currents caused by the touching 

of two different metal surfaces, 

for e.g. silver amalgam in a 

newly filled tooth and a gold 

crown on antagonist teeth. A 

very rare finding these days, 

since these restorations are now 

obsolete. This pain usually 

resolves on its own within a 

short period of time. 

 

3. Toothache-type pain: If the 

decay was very deep to the pulp 

of the tooth, this "toothache" 

response may indicate, that the 

tooth is no longer healthy. 

Usually, a root canal treatment 

might be required for this type 

of pain. 

 

4. Referred pain: In this type of 

pain, there is pain or sensitivity 

in adjoining teeth besides the 

one that received the restoration. 

Usually, in this situation, there 

is nothing likely wrong with the 

tooth as the restored tooth is 

simply passing along the pain 

signals to other teeth. This pain 

usually decreases on its own in 

1 to 2 weeks. 

 

REVIEW of LITERATURE 

Incomplete or partial caries removal 

reduces the risk of pulpal exposure 
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and postoperative pulpal symptoms 

compared with complete caries 

removal in deep cavities. There is a 

consensus on this issue to remove 

peripheral caries dentin completely to 

achieve firm marginal adhesion, to 

remove as much of the caries 

adjacent to the pulp as possible and 

avoid pulp exposure. The questions 

that need be answered are whether 

residual caries affects physical 

properties of restored teeth and could 

the lower bonding strength of resins 

to carious dentin be overcome by the 

use of other materials or techniques. 

In last decade or so, the concept of 

self-strangulation during pulpal 

inflammation has been changed. 

According to this theory that gained 

support from the work by Van 

Hassel, an increase in blood pressure 

in the pulp tissue with low 

compliance environment leads to 

compression of venules that would 

then result in localized ischemia and 

necrosis. Several studies have shown 

that inflammation increases the 

interstitial blood pressure in the 

dental pulp. However, experiments 

have also shown that the pressure 

increase during pulpitis may be a 

localized phenomenon, which does 

not necessarily involve the entire 

pulp. A few millimeters far from the 

inflamed area, the tissue pressure 

might be less and is only slightly 

higher than in normal non-inflamed 

pulps. Accordingly, inspite of 

vasodilatation and increased vessel 

permeability, the pulpal volume 

during pulpitis may remain relatively 

constant so that the tissue pressure 

does not rise to a level that will cause 

vessel compression and total 

necrosis. Thus, coronal pulpitis may 

persist without spreading to the root 

pulp, however, in case of severe 

persistent irritants, the increased 

tissue pressure may spread in an 

apical direction and cause total pulp 

necrosis. Several histological studies 

have demonstrated that the cariously 

exposed vital pulp was not always 

completely infected, depending on 

the duration and severity of the 

carious lesion. Occasionally, the 

inflammation was localized adjacent 

to the carious lesion, not spreading to 
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the whole coronal and radicular pulp. 

If infected tissue is removed, the 

conservation of the remaining healthy 

pulp is possible. When encountering 

cariously exposed pulp, assessing the 

condition of the pulp, which plays a 

critical role in the success or failure 

of vital pulp therapy seems difficult if 

not impossible. There is no reliable 

tool to help evaluate how far the 

inflammation has progressed into the 

pulp. Patients with age ranging from 

6–70 years have been successfully 

treated with vital pulp therapy. It puts 

an emphasis the high healing capacity 

of pulp tissue in both young and old 

patients after the removal of the 

etiologic factors.         

            Dentists are traditionally 

taught that when a patient complains 

of spontaneous pain or prolonged 

pain upon cold stimulus, the 

diagnosis would be irreversible 

pulpitis and complex expensive 

pulpectomy is indicated as bacterial 

contamination deep down is 

considered to be the main guiding 

factor in the above. 

 

DISCUSSION 

The catch point is whether it is 

necessary to remove all carious tissue 

from lesions approaching the pulp. 

Although there is substantial 

evidence to the contrary, most 

practitioners continue to follow the 

basic principle guiding any surgeon, 

that one must eradicate any and all 

affected tissue from the site of the 

cavity. It is still not clear, however, 

whether this principle ought to be 

totally or partially followed at all 

times. The valid point in favour of 

this argument is that in a 

conventional endodontic therapy with 

a high rate of clinical success, it is 

likely that viable bacteria and 

necrotic host tissue typically remain 

in the root canal system after 

instrumentation and obturation. The 

conventional treatment paradigm has 

a long history. As cited above in 

historical evidence, Dr. G.V. Black, 

asserted that “it is better to expose the 

pulp of a tooth than to leave it 

covered only with softened 

dentin.” In a survey conducted 
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recently and published online, 

majority of participating dentists 

indicated that they would remove all 

carious tissue even if the procedure, 

in their judgment, would risk pulpal 

exposure; only about 20% of the 

respondents said they would choose 

to proceed with partial caries removal 

and a much higher proportion 

indicated that they would initiate or 

refer the patient for endodontic 

treatment. As mentioned above and 

saying so at the cost of repetition, 

ironically, Dr. G.V. Black had also 

stated that it is imperative that 

dentists understand the pathology of 

the caries process lest they be 

reduced to the role of mechanics. It is 

interesting to speculate, given our 

ability to create a restoration with 

well-sealed margins and associated 

grooves and fissures. What Dr. Black 

would say about the subject of partial 

caries removal today is another 

interesting thought? Several of the 

studies have demonstrated that 

bacterial counts under sealed 

restorations become drastically 

reduced. In their study, Maltz et al 

concluded that “complete dentinal 

caries lesion removal is not essential 

to the control of caries lesions”, a 

conclusion that was repeated in two 

follow-up studies. Kidd et al 

concluded that “there is no clear 

evidence that it is deleterious to leave 

infected dentin”. The literature 

regarding stepwise excavation has 

reported consistently that residual 

carious dentin recedes and hardens 

under temporary restorations in the 

interim between the initial excavation 

and reentry, but as Kidd et al stated, 

“Why re-enter?” In other words, if 

the goal is to avoid pulpal exposure 

and residual carious dentin poses no 

threat to the dentition, why subject 

the patient to a second excavation? 

Assuming it is preferable to leave 

caries in deep restorations, the 

practitioner has to surely alter his 

restorative technique. In the 

previously cited survey of dentists 

conducted at the New York 

University College of Dentistry 

sponsored by the National Institutes 

of Health, the majority of 

participating dentists stated that they 
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expected that their patients would 

require endodontic treatment three to 

five years after treatment regardless 

of whether they were in favour of 

complete or partial caries removal in 

deep lesions regardless of the 

restoration technique. Evidence from 

the literature also suggests that partial 

removal of caries from deep lesions 

usually involves complete removal of 

carious tissue from cavity walls but 

limited removal from the pulpal floor 

and axial wall, which are sites of 

reduced bond strength. Resin-based 

composite restoration polymerization 

shrinkage can result in retraction of 

the bonding agent from the pulpal 

floor or axial wall of sound 

dentin. The resulting gap can fill with 

fluid and with tooth deformation; the 

fluid is forced down open dentinal 

tubules, causing postoperative 

“occlusal loading sensitivity.” While 

clinicians may find pulpal floor gaps 

more often when deep caries remains 

because of composite’s inability to 

bond completely to the caries-

infected and caries-affected 

dentin, the chance of post-operative 

hypersensitivity might be reduced 

because the pulp is protected from 

fluid flow in the tubules by the low-

permeability zone in deep infected 

dentin. On the basis of the findings 

above, one might suggest that 

infected dentin be removed 

completely from preparation walls 

but selectively from the pulpal floor 

or axial wall. Finally, it is worthwhile 

to consider that partial caries removal 

is always preferable to complete 

caries removal in the deep lesion, in 

order to reduce the risk of carious 

exposure of the pulp. Apparently, 

dentists need more evidence before 

they will accept this determination 

despite the fact that no study has been 

initiated to prove the desirability of 

removing all infected dentin. The 

pulp reactions in deep carious lesions 

have been attributed to bacterial 

toxins, not to a direct result of 

bacterial invasion. The removal of 

softened dentin has been 

recommended based on the fact that 

the acidity of remaining carious 

dentin in deep cavities may endanger 

the vitality of the pulp. It is 
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mandatory to remove carious dentin 

at the dentino-enamel junction (DEJ). 

Simple removal of carious dentin 

from the cavity and placement of non 

bactericidal restorations are not 

sufficient to sterilize this 

environment. To eliminate the 

possibility of progression of carious 

lesions, it is desirable to sterilize the 

infected dentin as mentioned above in 

the treatment protocol. Majority of 

the studies state that the deeper layers 

of residual caries are usually 

contaminated with cultivable 

microorganisms. However, a few of 

them differ on the count that 

superficial layers of dentin are always 

infected, the intermediate layers, 

occasionally infected and deeper 

layers of decalcified dentin of active 

lesions and sclerotic layers of 

arrested lesions are almost always 

sterile. In various studies, amongst 

the bacteria 

isolated, Lactobacilli constituted 

56%; in a few, 80% of the same was 

isolated. The isolation 

of Lactobacilli was not surprising, 

taking into consideration the fact that 

this bacteria can thrive at even a low 

pH of 4, which is the average pH in 

deep carious lesions. 

Peptostreptococcus, Bacteroides and 

Fusobacterium have also been 

isolated from carious dentin by other 

researchers. In a few cases, 

Clostridum sporogenes, Clostridum 

welchii, Escherichia coli and Candida 

albicans have been isolated in mixed 

cultures containing Achromobacter, 

Branhamella 

catarrhalis and Klebsiella as well. In 

a few cases, only 

Streptococci and Lactobacilli could 

be isolated. King et al in 1965 

isolated microorganisms from the 

carious lesion during the second visit, 

though the number was much lesser 

than the initial culture and this could 

have been probably because of the 

variations in the study conditions also 

and not necessarily due to reduction 

because of seal. The anti-bacterial 

activity of calcium hydroxide has 

been well established in the dental 

literature. The reduction in the 

number of microorganisms could be 

attributed to the fact that the 
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alkalinity of calcium hydroxide has 

an antimicrobial action and it also 

neutralizes the acidity of carious 

dentin. In another study, there was a 

reduction in microorganisms seen due 

to the placement of polyantibiotic 

paste, which is active against gram-

positive, gram-negative micro-

organisms and fungi. Based on this 

study, antibiotic sensitivity testing 

can be done for each carious lesion 

and the particular antibiotic can be 

added to the cement for treating deep 

carious lesions.  

 

PREVENTION 

Although the current or the next stage 

scenario may sound like a no-win 

situation, there are still a few things 

that we can advise our patients to 

prevent cavities from forming in the 

first place. The easiest way to avoid 

cavities is by brushing the teeth at 

least twice a day, especially after 

breakfast and after dinner. Flossing 

after dinner i.e. once a day is very 

important to remove plaque between 

the teeth. Reducing the amount and 

frequency of eating sugary foods can 

reduce the risk of forming cavities by 

decreasing the demineralization 

potential. Good oral and dental 

hygiene along with a watch on the 

diet to let teeth 'rest' after an acid 

attack can help prevent cavities and 

tooth decay. A treated and restored 

tooth can last a long time with proper 

care. There are a few tips which can 

help prevent cavities and are 

seemingly best for our patients: 

1. Practicing good oral hygiene by 

brushing at least twice a day or 

ideally after every meal, using 

fluoride-containing toothpaste 

and flossing at least once and 

using inter-dental cleaner in 

wider gaps as taking care of the 

teeth can help prevent a lot of 

future problems. 

2. Visiting the dentist regularly 

and getting prophylaxis, 

examination/screening done 

which can help prevent 

problems or spotting them early. 
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3. Avoid chewing on hard foods as 

it can cause teeth to break or 

even fracture. 

4. Rinsing with fluoride decreases 

risk of cavities by a great deal. 

5. Getting dental sealants in young 

permanent teeth which seals off 

grooves and crannies that tend 

to collect food, protecting tooth 

enamel from plaque and acid. 

The Centers for Disease Control 

and Prevention (CDC) 

recommends sealants for all 

school-age children.  

6. Avoid frequent snacking and 

sipping. Whenever we eat or 

drink beverages other than 

water, the in-house (mouth) 

bacteria create acids that can 

destroy tooth enamel. If we 

snack or drink throughout the 

day, the teeth are under a 

constant acidic attack. 

7. Eat tooth-healthy foods and 

beverages like fresh fruits, 

vegetables and unsweetened 

coffee, tea and sugar-free gum 

which increase saliva flow and 

help wash away food particles. 

8. Getting fluoride paint-on 

varnishes to protect teeth if the 

risk of tooth decay is very high. 

9. Special antibacterial mouth 

rinses or other treatments to help 

cut down on harmful bacteria in 

your mouth. 

10. A combined treatment of 

chewing xylitol-based gum 

along with paint-on fluoride 

varnishes and an antibacterial 

rinse can help reduce the risk of 

cavities. 

CONCLUSION 

To improve the success rate of vital 

pulp therapy, a consensus amid 

literature should be achieved to 

recognize various progressions to 

incorporate the latest available 

information into clinical practice and 

teaching. Further research and 

clinical trials are also needed to 

develop case selection guidelines, 

treatment approaches and materials 

needed to maximize clinical success. 

On the basis of the various studies 

cited above, one can state that there is 

substantial evidence that the removal 
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of all infected dentin in deep carious 

lesions is not required for successful 

caries treatment provided that the 

restoration can seal the lesion from 

the oral environment effectively. 

However, this concept is not 

universally accepted by all the dental 

professionals. Several cultivable 

bacteria have been isolated from deep 

carious lesions and hence, it is 

important to use a liner with anti-

microbial activity underneath all the 

restorations. In deep carious lesions, 

any out of the below; viz. a base with 

broad-spectrum antimicrobial 

activity, MTA, the hydroxyapatite-

based liner, calcium hydroxide or the 

polyantibiotic paste, can be preferred 

to be picked up as choices to preserve 

pulp vitality. With high grade 

advances in medical and dental 

science and with more knowledge 

about the biology of the pulp, we 

should be able to do vital pulp 

therapy with more predictable 

outcomes leaving our enigma and the 

Catch-22 situation behind. 

 

PLEASE NOTE: 

The masculine gender may have been 

more used in the article, but it is all 

without any sort of prejudice, to 

make reading and comprehending the 

text easily. 
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