
ABSTRACT:

The importance of an individual's appearance to his or her self-esteem and outlook on life may be obvious. It 
is commonly believed that attractive people are more successful, but the empirical support for this belief is 
mixed.

It has been found that the aspect of appearance with which people are most dissatisfied is their teeth. The 
various reasons cited for people to not to undergo orthodontic treatment for improving their esthetics are high 
cost, general aversion to treatment, embarrassment about the visibility of the orthodontic appliance.

In this study we have done the objective assessment of this awareness by asking the people their opinions 
about the orofacial region of the opposite sex by means of a questionnaire.

Introduction

Endodontic irrigants play an important role in the 

debridement and disinfection of the root canal 

system. The most frequently used irrigants are 

sodium hypochlorite and hydrogen peroxide or 
 [1]combined use of both . 

Sodium hypochlorite has an effective anti-bacterial 

and tissue dissolving capabilities. It has low 

viscosity allowing easy introduction in to the root 

canal architecture, an acceptable shelf life, easily 

available and inexpensive. 

The toxicity of its action to vital tissues resulting in 

hemolysis, skin ulceration, necrosis and corrosion 
[2]

of metals are its main disadvantages in dental use . 

It has a ph of approximately 11-12. It reacts with 

fatty acids and amino acids in dental pulp resulting 

in liquefaction of organic tissues. The concentration 

of irrigants is still a matter of debate and remains 

controversial. Many author recommend a 5.25% 

[3]concentration of sodium hypochlorite , others 

prefer a lower concentration of 3% or even 0.5%.  

Hydrogen peroxide is used in a concentration of 3% 
[1]

.

With increase in concentration, the toxicity of 

irrigants increase. Increasing the temperature of a 

solution of sodium hypochlorite improves the 

bactericidal and pulp dissolution activity, although 

the effect of heat transfer to the adjacent tissues is 
[4]uncertain .

Several mishaps have been reported in dental 

literature ranging from damage to patient clothing, 

splashing the irrigant into patient's eye to injecting 

through the apical foramina or air emphysema and 
[17]

allergic reactions to the irrigant .

.Damage to clothing 

Accidental spillage of sodium hypochlorite is 

probably the most common accident to occur during 

root canal irrigation. As it is a common household 

bleaching agent, even small amounts may cause 

severe damage ie rapid, irreparable bleaching. 

When using ultrasonic device for root canal 

irrigation the aerosol may also cause damage. The 

patient should wear a protective plastic bib.           

When using hand irrigation one should assure that 
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the irrigation needle or syringe are securely 

attached and will not separate during transfer or 

irrigation in order to prevent leakage over clothing.

Eye damage

Irrigant in contact with patient or operator results 

in immediate pain, profuse watering, intense 

bleeding and erythema. Sodium hypochlorite reacts 

with the lipid in the corneal epithelial cells, forming 

a soap bubble that penetrates the corneal stomata. 

The alkali moves rapidly to the anterior chamber, 

making repair difficult. Further degeneration of the 

tissues within the anterior chamber results in 

perforation with endophthalmitis and subsequent 

loss of the eye. Immediate ocular irrigation with a 

large amount of water or sterile saline is required 

f o l l o w e d  b y  a n  u r g e n t  r e f e r r a l  t o  a n  

ophthalmologist. Use of adequate eye protection 

during endodontic treatment should eliminate the 

risk of occurance of this accident. It has been 

advised that eyes exposed to undiluted bleach 

should be irrigated for 15 minutes with a liter of 

normal saline.

Damage to skin

Skin injury with an alkaline substance requires 

immediate irrigation with water as alkalis combine 

with proteins or fats in tissue to form soluble protein 
6

complexes or soaps . Water is the agent of choice for 

irrigating skin and should be delivered at low 

pressure.

Allergy to sodium hypochlorite

The allergic potential of sodium hypochlorite was 
[6]

first reported in 1940 by Sulzberger  and 
[7] [8]subsequently by Cohen & Burns . Caliskan et al  

presented a case where a 32 year old female 

developed rapid onset of pain, swelling, difficulty in 

breathing and subsequently hypotension following 

application of 0.5mi of 1% sodium hypochlorite. 

Systemic corticosteroids and anti-histamines were 

administered intravenously and antibiotic were 

prescribed. Swelling resolved after 3 days. A 

subsequent allergy skin scratch test performed two 

weeks after the patient was discharged confirmed a 

highly positive result to sodium hypochlorite. Even 

though allergy to sodium hypochlorite is rare, it is 

important to recognize the symptoms of allergy and 

possible anaphylaxis which may include urticaria, 

oedema,  shortness  of  breath ,  wheezing  

(bronchospasm) and hypotension.

Extrusion of sodium hypochlorite 

When sodium hypochlorite is extruded beyond the 

root canal in to periapical tissues, the effect is one of 

a chemical burn leading to localized or extensive 

tissue necrosis.  Considering the widespread use of 

sodium hypochlorite, this complication is 

fortunately very rare indeed. It may occur in teeth 

with wide apical foramina or when the apical 

constriction has been destroyed during root canal 

preparation or by resorption. Additionally extreme 

pressure during irrigation or binding of the 

irrigation needle tip in the root canal coronally may 

result in contact of large volumes of irrigant to the 

apical tissues.

A severe acute inflammatory reaction of the tissues 

develops. This leads to rapid tissue swelling both 

intra orally within the surrounding mucosa & extra 

orally within the skin & sub cutaneous tissues. The 

swelling may be edematous, hemorrhagic or both 

and may extend beyond the region that might be 
9expected with an infection of the affected tooth . 

Sudden onset of pain is a hallmark of tissues damage 

and may occur immediately or be delayed for 

several minutes or hours.

Involvement of maxillary sinus will lead to acute 
[10]

sinusitis , associated bleeding into the interstitial 

tissues resulting in bruising & ecchymosis of the 
[9]

surrounding mucosa and possibly the facial skin . A 

necrotic ulceration of the mucosa adjacent to the 

tooth may occur as a direct result of the chemical 

burn. If these symptoms develop, urgent referral to a 

maxillofacial unit is necessary. Hospitalization and 

administration of intra venous steroids & 

antibiotics may be necessary. Surgical drainage or 

debridement may also be required depending on 

the extent and character of the tissues swelling and 
[12]necrosis .

Neurological complications

Parasthesia and anesthesia affecting the mental, 

inferior dental and infra orbital branches of 

51MAHARAJA KRISHNAKUMARSINHJI BHAVNAGAR UNIVERSITY Vol. 3  Issue-2  May 2013

B U J O DB U J O D Dinesh et al



trigeminal nerve following inadvertent extrusion of 

sodium hypochlorite beyond root canals have been 

described, normal sensation may take many months 
[11]

to completely resolve . Facial nerve damage was 
[11]

first described by Witton et al  in 2005 in both 

cases, the buccal branch of the facial nerve was 

affected. Both patients exhibited a loss of the naso-

labial groove & a down turning of the angle of the 

mouth. 

Sensory and motor nerve defect are not commonly 

associated with acute dental abscess. As there is no 

other current evidence in literature it is possible 

that these neurological complications were a direct 

result of chemical damage by sodium hypochlorite 
[13]

, but further research ( including nerve 

conduction studies) is required.

Extrusion of hydrogen peroxide beyond apex

[14]
Bhat (1974)  reported that hydrogen peroxide of 

unknown concentration was injected into the soft 

tissues. As treatment was performed under LA, the 

patient experienced no pain but complained about a 

rapidly developing swelling on the upper lip and 

some difficulty in breathing. The canal was left open, 

the patient was prescribed antibiotic and instructed 

to apply cold packs. The emphysema caused by 0  2

liberated, subsided within 1 week and root canal 

treatment was competed. 

[15]Walker (1975)  presented a case of inadvertent 

extrusion of 40% hydrogen peroxide through root 

canals of maxillary first molar. A sudden swelling 

appeared accompanied by mild pain. Examination 

of the swelling revealed a mild tender swelling with 

crepitus. It is probable that previous infection in the 

periapical areas had provided a pathway for the 

hydrogen peroxide through the buccal bone to the 

buccal & facial soft tissues. Under antibiotic therapy 

the symptoms resolved completely after few days.

Air emphysema

[16]
Shovelton (1957)  presented with 13 cases that 

had signs of emphysema of the face, the sub orbital 

region and neck. When the root canal is dried with 

compressed air it may expressed through the apical 

constructions into the periapical tissues. The main 

symptom is crepitus of the swelling. In most cases 

emphysema during root canal treatment does not 

require antibiotics or any other therapy. The 

emphysema in most cases resolve after a few days. 

Discussion

Several cases reported on complications during root 

canal irrigation, including inadvertent injection of 

sodium hypochlorite, hydrogen peroxide into 

periapical tissues, air emphysema & allergic 
[17]

reaction to the solutions have been reported . 

Most cases occur due to incorrect determination of 

working length, iatrogenic widening of apical 

foramen, lateral perforation or wedging of the 

irrigation needle. 

Precautions as listed in table1 must be taken to 

prevent such mishaps.  

TABLE 1: Preventive measures that should be 

taken to minimize potential complications with 

sodium hypochlorite

Plastic bib to protect patient's clothing 

Provision of protective eye-wear for both patient 

and operator

The use of a sealed rubber dam for isolation of the 

teeth under treatment 

The use of side exit Luer-Lok needles for root canal 

irrigation.

Irrigation needle a minimum of 2 mm short of the 

working length

Avoidance of wedging the needle into the root canal

Avoidance of excessive pressure during irrigation

However it has been reported that contact between 

the PA tissues and irrigants cannot be avoided 

completely. Therefore a dilute concentration of 

irrigant that still retains adequate disinfective 

properties is recommended. On other hand 

Harrison et al (1983) demonstrated that the use of 

5.25% sodium hypochlorite alone or in combination 

with 3 % hydrogen peroxide did not result in an 

increased incidence of inter appointment pain.

Management

No standard therapy for the management of 

complications has been documented probably 
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because these complications are rare and sporadic. 

Tissue swelling can potentially be minimized by 

using cold compression (frozen items wrapped in a 

towel). If the patient is being treated under LA they 

may not experience pain immediately. Mild to 

moderate pain may be managed with analgesics 

such as ibuprofen and paracetamol.  Adult doses of 

paracetamol 1 gm qds and ibuprofen or ibuprofen 

400 mg qds can be used alternatively at 4 hourly 

intervals if necessary. Oral antibiotics may also be 

prescribed to minimize the risk of secondary 

bacterial infection.

Careful patient record keeping including precise 

details of the event and concentration, volume of 

sodium hypochlorite solution should be 

documented. Clinical photographs may also be 

appropriate to supplement the notes. Urgent 

referral is necessary in all cases involving injection 

or inhalation of sodium hypochlorite, as the clinical 

consequence cannot be predicated from the 

oropharyngeal symptoms. Maxillofacial advice and 

assessment is recommended for any suspected 

hypochlorite complication.
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