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How clean are we? - A look into the need for CSSD in healthcare set-ups 

 
 

Prof. (Dr.) Vinod Sachdev 

Director-PG Studies, I.T.S Centre for Dental Studies and Research, Muradnagar 

Editor-in-chief 

 
What is CSSD? 

Central Sterile Supply Department (CSSD) is the wing in a 

hospital responsible for ensuring sterile armamentarium and 

equipment supply to all the departments in a hospital. It is 

equipped with state of art sterilization machinery to ensure 

adequate sterilization by most optimal technology for 

different instruments employed in the practice of dentistry. It 

processes, issues, and regulates the sterile stores supply and 

thus monitors the state of asepsis in terms of the instruments 

used. A correct design, appropriate equipment, skilful 

operators and a unidirectional work flow are the fundamental 

principles behind an efficient CSSD.  

 

Structure of CSSD 

The CSSD comprises of four zones1–  

Zone 1) The unclean and washing area  

Zone 2) The assembly and packing area,  

Zone 3) The sterilization area and  

Zone 4) The sterile area.  

 

Each of these zones has designated equipment to perform 

specific functions towards sterilization of articles for 

immediate use in patient care. A CSSD unit in hospital 

ensures quality control processes by incorporation of latest 

technology to reduce incidence of hospital acquired 

infections. Incorporation of CSSD concept in multi-specialty 

hospitals eases on the task of maintaining sterilization and 

standardizes the quality of sterilization across various 

departments of a hospital. 

 

Need for Infection Control in Dentistry – Risk Factors 

and Challenges 

Infection control is a major issue in all specialties of dentistry 

as they deal with the oral cavity or associated tissues which 

are contaminated with blood or saliva easily. The intensity of 

asepsis needed to prevent cross contamination amongst 

patients or to doctors by ensuring a well-equipped 

sterilization process is thus paramount. Various guidelines 

and policies have been developed around the world to 

standardize infection control in dental practice.  

Dental equipment consists of re-usable instruments 

which unless adequately disinfected, may pose unacceptable 

risks of cross infection. Handpieces and their attachments, 

surgical instruments used in periodontal and facio-maxillary 

surgeries, small endodontic instruments, impression trays and 

other prosthetic components form a bulk of instruments with 

multiple patient usage. The likelihood of cross contamination 

if these are not properly sterilized can be countered by 

instituting a department responsible for ensuring the 

thorough sterilization of the same. 

 

Role of CSSD- Improvising Infection Control 

The increase in hospital acquired infections in Indian 

hospitals highlights the need for a CSSD.2 The primary role 

of CSSD is to support infection control within the healthcare 

facility. CSSD staff members must be well-trained and 

skilled, and committed to “doing what’s right” every step of 

the way. This would avoid any shortcuts in the sterilization 

process and ensure that standard practices are consistently 

followed. 

CSSD is an independent department which takes up the 

charge of conducting cleaning, disinfection and sterilization 

procedures in a controlled and regulated conditions to ensure 

a safe working environment for the patients and staff. This 

also helps in reducing the work load of nursing staff and 

dental assistants, enabling them to devote more time towards 

patient care. 

CSSD also maintains records and data about the 

sterilization processes and cycles and helps in assessment of 

efficacy of techniques employed for the same. 

 

Future Promise 

The need for improved sterilization implementation is not 

limited to multidisciplinary hospitals. The requirement of 

these services for smaller clinics and private practitioners has 

led to the outsourcing of the sterilization to independent 
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CSSD units in various location of metropolitan cities. These 

units collect, clean, pack and sterilize instruments from 

various clinics and deliver them back. Such a set-up becomes 

helpful when an extensive in-house CSSD cannot be set-up, 

as it meets the stringent needs of asepsis without the 

investment in space and infrastructure. 

CSSD installation is not the end of the road in infection 

control. The CSSD team needs to be well trained and 

regularly updated about the latest norms and practices for 

asepsis and disinfection in dentistry. The CSSD team has the 

knowledge to support effective problem-solving and 

decision-making which impact the infection control and thus 

direct the standard of patient care and safety.  

With increasing patient awareness, medico-legal aspects 

and rise in cross contamination, CSSD promises to be a 

solution for curbing these incidences and ensuring a sterile 

working environment and improvised infection control. 

CSSD is becoming a norm for various hospital 

accreditations, thus emphasizing its importance in healthcare 

industry. Since dentistry deals with some of the most 

contaminated instruments and invasive and surgical 

techniques, CSSD has become a need of the hour, especially 

for multi-specialty Dental hospitals with huge patient in-

flows. 
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*Corresponding Author: Parth V Dodiya 
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Abstract 
Introduction: Non carious cervical lesion, (NCCL) is the loss of tooth structure at the cemento enamel junction, or CEJ level that is 

unrelated to dental caries. These lesions can affect plaque retention, tooth sensitivity, structural integrity, caries incidence, and pulpal 

vitality. 

Objectives: To compare clinical effectiveness of Cention–N and Nanohybrid composite resin as a restoration of non-carious cervical lesion 

for gross fracture, marginal integrity & surface texture. 

Materials and Methods: Total 24 patients having two class V non-carious cervical lesion in the same arch, approximately of same size 

and shape were selected. Entire study was carried out by two operators. Both teeth were restored, finished and polished by one operator 

with Cention–N and Tetric N Ceram (Ivoclar – Vivadent) respectively. Evaluation for marginal integrity & surface texture was done by 

second operator on the same day of restoration. (USPHS, Ryge criteria for direct clinical evaluation). Follow up was done for gross 

fracture, marginal integrity & surface texture after 1 week, 1 month, 3 month & 6 month. All the data were collected according to USPHS, 

Ryge Criteria. Statistical analysis was done by chi square test. 

Results: Cention–N is as effective as Tetric-N-Ceram for gross fracture and marginal integrity till 6 months. But Cention–N showed 

inferior surface characteristics than Tetric-N-Ceram after 1 week. 

Conclusion: Cention – N is as effective as Tetric N Ceram for gross fracture and marginal integrity but Cention – N has an inferior surface 

characteristics than Tetric N Ceram. 

  

Keywords: Cention-N, Non-carious cervical lesion, Nano hybrid composite. 

Introduction 
Non carious cervical lesion, (NCCL) is the loss of tooth 

structure at the cemento enamel junction, or CEJ level that 

is unrelated to dental caries. These lesions can affect plaque 

retention, tooth sensitivity, structural integrity, caries 

incidence, and pulpal vitality.1 Other problems which are 

commonly associated are cosmetic problems, unpleasant 

hypersensitivity, painful sensations, pathological changes in 

the pulp, and eventually tooth loss.2-4 

There are various factors which are responsible for 

occurrence of non carious cervical lesions. Various factors 

like stress, friction, bio corrosion are responsible for 

occurrence of NCCL. Endogenous factors like parafunction, 

occlusion, deglutition, plaque (caries), gingival crevicular 

fluid, gastric HCl & exogenous factors like diet, 

mastication, habits, occupations, dental appliances, dental 

hygiene are also responsible. Electrochemical effects like 

piezoelectric effect on dentin also affect the teeth. So we can 

say that non carious cervical lesions are multifactorial in 

origin and single factor is responsible for occurrence of 

that.2 It has not been clearly identified as to whether any one 

process is more responsible for lesion initiation or for 

progression, or vice versa.1 

The lesion can be either in the shape of wedge, saucer 

or a combination of both. Various restorative materials are 

used for this like resin-based composite (RBC), glass-

ionomer or resin-modified glass-ionomer (GI/RMGI) and 

temporary restorative materials.3 

Further more special characteristics of these lesions 

include the presence of dentin or cementum in the gingival 

margins and restorations that are more susceptible to micro 

leakage and postoperative sensitivity. Mechanical retention 

is not enough and difficulty to control moisture 

contamination in doing these restorations.5 The role of 

mechanical stress is widely accepted as a cause of failure of 

restorations6 and because of this occlusal loading at the 

cervical margin leads to cuspal flexure.7 Hence, a critical 

factor for the restorative success of cervical lesions is the 

selection of the restorative materials.  

These all materials have their advantages and dis-

advantages. Therefore, the aim of the current study is to 

compare the nano hybrid composite and newly arrived 

alkasite based CENTION-N for the restoration of non-

carious cervical lesions. 

 

Materials and Methods  
Total 48 maxillary permanent premolar teeth of 24 patients 

were selected. Written concent was obtained from all 

patients. For the purpose of standardisation the occluso 

gingival height up to 4 mm, depth up to 1-2 mm of the 

lesions was maintained in all patients. Dimensions were 

measured with the help of a periodontal probe. For 

standardisation, teeth free of any restoration, caries & in 

occlusion were included in the study. Patient having 

periodontal disease, xerostomia, teeth without antagonist, 

crack, previous restoration and caries were excluded. 

Isolation of all teeth was carried out by gingival retraction 

cord. After isolation, 37% phosphoric acid gel was used for 

etching for 20 seconds and then it was rinsed with distilled 

water with the help of three way syringe. Tooth surface was 
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dried with cotton pellet to have a glistening appearance and 

to prevent excessive drying after etching. Bonding agent 

(Tetric N-Bond, Ivoclar Vivadent) was applied over the 

affected tooth surface with the help of applicator tip and 

cured for 20 seconds with the help of blue phase light. After 

curing both the teeth were restored simultaneously by 

incremental technique. One teeth was restored with Nano 

hybrid composite and another was restored with Cention-N 

and cured with the help of blue phase light for 40 seconds. 

Polishing of the restorations was done with super snap kit 

on same day of restoration. 

Restoration was evaluated by another operator for gross 

fracture, marginal integrity & surface texture according to 

modified united states public health service (USPHS) Ryge 

criteria for direct clinical evaluation of restoration on the 

same day of restoration and then after 1 week, 1 month, 3 

month & 6 month.  

For Gross Fracture - Alpha (A) indicates Restoration is 

intact and fully retained. Bravo (B) indicates Restoration is 

partially retained with some portion of the restoration still 

intact. Charlie (C) indicates restoration is completely 

missing. 

For Marginal Integrity follow up was taken by visual 

inspection and explorer. Alpha (A) is the explorer does not 

catch when drawn across the surface of the restoration 

towards the tooth, or, if the explorer does not catch, there is 

no visible crevice along the periphery of the restoration. 

Bravo (B) is, the explorer catches and there is visible 

evidence of a crevice, which the explorer penetrates, 

indicating that the edge of the restoration does not adapt 

closely to the tooth structure. The dentin and/or the base is 

not exposed, and the restoration is not mobile. Charlie (C) 

is, the explorer penetrates crevice defect extended to the 

dento-enamel junction. 

For Surface Texture Alpha (A) Surface texture similar 

to polished enamel as determined by means of a sharp 

explorer. Bravo (B) Surface texture gritty or similar to a 

surface subjects to a white stone or similar to a composite 

containing supramicron-sized particles. Charlie (C) Surface 

pitting is sufficiently coarse to inhibit the continuous 

movement of an explorer across the surface. 

 

Statistical Analysis 

Descriptive and comparative statistics were performed using 

cross tabulation and Pearson Chi-Square test. P value < .00 

was considered statistically significant for all tests.  

 

Results 
Table 1 shows marginal integrity of the material and there is 

no difference between Cention N and Tetric N Ceram at the 

interval of 1 week, 1 month, 3 months and 6 months. Table 

2 shows gross facture of the material and there is no 

difference between Cention N and Tetric N Ceram at the 

interval of 1 week, 1 month, 3 months and 6 months. Table 

3 shows surface texture of the material and there is 

statistically significant difference (p = 0.00) between 

Cention N and Tetric N Ceram from 1 week onwards. 

 

Discussion 
Non-carious cervical lesions (NCCL) are commonly 

encountered and raise considerable restorative challenges 

for the dentist. A critical factor for restorative success is 

represented by the selection of the restorative materials. 

These issues dictate the restoration’s integration in an area 

of the tooth, which involves multiple biomaterials and 

experiences complex stresses.6 In today’s context of 

increased life expectancy and increasing number of people 

retaining their teeth for longer, there is a need to establish a 

more organized approach concerning non-carious cervical 

lesions (NCCL).7-10 Thus, in the present study NCCL were 

selected. 

USPHS criteria for clinical evaluation of the restoration 

was developed by Cvar and Ryge in 1971 and has been used 

extensively for clinical evaluation of restorations8 which is 

the only available criteria widely used for long-term 

evaluation of restorations, and is considered valid for 

comparison purpose among studies at different observation 

periods.8 

Non carious cervical lesions (NCCL) raise a 

considerable restorative challenge for the dentist in bonding, 

as adhesion is not as strong and predictable as enamel 

bonding.8 Moreover, various types of stress also affects the 

lesion like static occlusal load, facial positional prominence 

as it eventually predisposes to toothbrush/dentifrice 

abrasion.2 

In the current study Tetric N-Ceram was used because 

it is nano hybrid composite. Clinical evaluation over period 

of time, including long-term studies have documented a 

good clinical performance regarding all parameters, placing 

composite materials in a more favorable position compared 

to composers and resin-modified GIC for NCCL.10 

According to Dalia et al, composite is proved to be effective 

in class V non carious cervical lesions because of high 

resiliency and flexibility of the material. It has been also 

evident that the nano-hybrid Tetric N-Ceram has good 

results for compressive and flexure properties.11 

 

Table 1: Marginal integrity 

Materials Baseline  1 week 1 month 3 month 6 month 

 α β c p α β c p α β c p α β c p α β c p 

Cention –N 24   - 24   - 24   - 24   - 24   - 

Tetric N Ceram 24    24    24    24    24    
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Table 2: Gross fracture 

Materials Baseline  1 week 1 month 3 month 6 month 

 α β c p α β c p α β c p α β c p α β c p 

Cention –N 24   - 24   - 24   - 24   - 24   - 

Tetric N Ceram 24    24    24    24    24    

 

Table 3: Surface texture 

Materials Baseline  1 week 1 month 3 month 6 month 

 α β c p α β c p α β c p α β c p α β c p 

Cention –N 24   0.00  24  0.00  24  -  24  0.00  24  0.00 

Tetric N 

Ceram 

24    24    24    24    24    

 

Cention N is an “alkasite” restorative material. Alkasite 

refers to a new category of filling material. This new 

category utilizes an alkaline filler, capable of releasing acid- 

neutralizing ions with a particle size between 0.1 μm and 35 

μm. It has flexural strength of 110 MPa. 

In the current study Cention – N was as effective as 

Tetric N Ceram for gross fracture and marginal intigrity till 

6months. There was no difference in the result, these could 

be because of the adhesion system used was same for both.  

Cention–N had an inferior surface characteristics than 

Tetric N Ceram after 1 week could be because of various 

factors like type of mixing and particle size of materials. In 

addition, the effect of composition, degree of conversion, 

finishing, and polishing procedures can also affect the 

surface quality of material.9 Further more tetric n ceram is 

available in ready to use pre mixed direct placed material 

form and cention-n is available in powder and liquid form. 

Magdey and kola et al conducted a study in which Nano 

hybrid composite shows smoothest surface as compared to 

others.9 Surface roughness of dental materials have an 

important effect on the initial adhesion and retention of 

dental plaques. A subsequent risk of dental caries and 

periodontal diseases is expected with rough surfaces. 

Surface roughness also affects the color, gloss and staining 

susceptibility of dental composites.11 

 

Conclusion 
Within the limitations of this study, we can conclude that 

Cention – N is as effective as Tetric N Ceram for gross 

fracture and marginal integrity but Cention – N has an 

inferior surface characteristics than Tetric N Ceram. 

 

Conflict of Interest: None. 
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Abstract 
Introduction: The aim of the present study was to compare the efficacy of preoperative diclofenac sodium in the control of post-

endodontic pain. 

Materials and Method: Sixty patients were randomly selected and clinical examinations were conducted by three operators. The patients 

were randomly allocated using simple randomization technique into 2 experimental groups: Group 1, diclofenac sodium (VOVERON SR, 

100 mg-oral) and Group 2, placebo (sucrose tablets). Both medications were administered 30 min before conventional root canal therapy. 

To maintain the double-blind design, a second investigator provided the two agents, and each tablet was disguised so that the patient as 

well as the operator was not aware of the medication. Patients were instructed to complete a pain diary; 6, 12, and 24 h after root canal 

instrumentation. The method used to measure clinical pain intensity was the visual analogue scale (VAS), which consisted of a 10 cm line 

anchored by two extremes, “no pain” and “pain as bad as it could be.” Thus, the pain intensity was assigned into four categorical scores: a) 

None (0); b) Mild (1-3); c) Moderate (4-6); and d) Severe (7-10). 

Results: Among the 60 volunteers who completed the study, 63.63% had mild pain and 36.37% had severe pain. Post endodontic pain 

showed a statistically significant difference between group 1 and group 2 at 6hr, 12hr and 24hr (p< 0.05). 

Conclusion: Post endodontic pain was substantially reduced by preoperative administration of a single oral dose of diclofenac sodium as 

compared to the placebo group. 

 

Keywords: Diclofenac sodium, Post endodontic pain, Visual analogue scale. 

Introduction 
The severity as well as the incidence of postoperative pain 

are associated with specific dental treatments, the highest 

being root canal therapy.1 The postoperative pain incidence 

has been reported to range from 3% to 58% after root canal 

treatment.2 Pak and White showed that post-obturation pain 

(POP) prevalence was 40% at 24 hours, and reduced to 11% 

at 1 week.3 The severity of pain was substantially decreased 

within the first 2 days. In another study, 12% of patients 

experienced severe pain within 24 to 48 hours following 

treatment.4 

There is a strong relationship between pulp status and 

postoperative pain.5 It is suggested that patients with severe 

preoperative endodontic pain, vital pulp, symptomatic teeth 

without periradicular lesions and level of anxiety experience 

more postoperative pain.6 

The postoperative pain is due to exacerbation of 

inflammatory response and release of inflammatory 

mediators which include prostaglandins that activate 

sensitive nociceptor in periapical tissues. A variety of drugs 

have been used to manage postoperative pain such 

asopioids, non-steroidal anti-inflammatory drugs and 

combinations of drugs.7 Amongst these, the most 

recommended class of pain relievers in dentistry today are 

the NSAIDS.8,9 NSAIDS function by inhibiting the 

cyclooxygenase enzymes and preventing the generation of 

new prostaglandin molecules; however, they have no effect 

against existing molecules in circulation.10 

The incidence of postoperative pain has been reported 

to be greater in single visit root canal treatment than 

multiple visits. Therefore, the aim of the present study was 

to evaluate the efficacy of NSAIDS compared with sucrose 

tablets in reducing postoperative endodontic discomfort in 

patients. Also, the timing of drug administration was 

assessed to set a protocol for single visit endodontics. 

 

Materials and Methods 
The study was conducted in the department of Conservative 

Dentistry and Endodontics, and institutional ethical 

clearance was obtained. Sixty patients were randomly 

selected and three operators conducted the clinical 

examinations. The examination included palpation and 

percussion evaluation, thermal tests (cold), periapical 

radiograph and mobility assessment. 

The inclusion criteria for the study were, patients with a 

vital tooth and irreversible pulpitis but without periapical 

abscess; and patients with moderate-severe pain. The 

exclusion criteria included patients who reported any 

sensitivity or other adverse reaction to NSAIDS, on anti-

inflammatory drugs and analgesics, requirement for 

prophylactic antibiotics, with hypertension, mental 

disabilities, pregnancy or lactation, systemic diseases, and 

patients allergic to diclofenac sodium. Using simple 

randomization technique, the patients were randomly 

divided into 2 experimental groups: Group 1, diclofenac 

sodium (VOVERON SR, 100 mg-oral) and Groups 2, 

placebo (sucrose tablets). 

The medications (for both the groups) were 

administered 30 min before root canal therapy. The double-

blind design was maintained, a second investigator provided 

the two agents (diclofenac sodium and sucrose tablets), the 

operator as well as the patient were not aware of the 
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medication as each tablet was disguised. Treatment was 

completed in single visit in all cases. 

With a 2% lidocaine solution having 1:100,000 

epinephrine, each patient was anesthetized and the access 

opening was done. The working length was determined by 

both 15 size K-file and radiograph, and cleaning and 

shaping of canals was done using a step-back technique. 

The canals were enlarged to a 2% (number 25) and 6% 

(number 25) rotary system. Between each file, irrigation 

was done with 2.5% sodium hypochlorite and normal saline 

solution (0.9% of NaCl). The canals were dried using paper 

points post instrumentation followed by obturation.  

After root canal instrumentation, the patients were 

instructed to maintain a pain diary at 6, 12, and 24 h. The 

visual Numeric scale was used to measure the pain intensity, 

having 10 cm line with two extremes, “no pain” and “bad 

pain”. The patients were asked to mark on the line that 

represented their level of pain. As rescue medicine, another 

dose of Diclofenac Sodium was prescribed to the patients, if 

needed. The intensity of pain was divided into four 

categorical scores: a. None (0); b. Mild (1-3); c. Moderate 

(4-6); and d. Severe (7-10). 

The statistical analysis was performed using Fisher’s 

exact test to study the comparisons. A Chi-square test was 

applied to analyze the status of pain at each level between 

groups. The program SPSS Version 16 was used for all 

calculations. The significance levels were set at 5% (p< 

0.05). 

 

Results 
Out of the 60 volunteers who completed the study, 63.63% 

had mild pain and severe pain was reported by 36.37%. 

Diclofenac sodium treatment was associated with very low 

levels of endodontic pain. At 24hrs of endodontic treatment, 

in both the groups, few patients reported with pain. Post-

endodontic pain showed a statistically significant difference 

between group 1 and group 2 at 6hr, 12hr and 24hr (p< 

0.05). 

 

 

Discussion 
Postoperative pain is an unpleasant experience after root 

canal therapy. Such pain arises as a consequence of 

periradicular damage and due to inflammatory 

mediators.11,12 Based on data suggesting the potential 

involvement of anti-inflammatory process in the 

pathophysiology of endodontic pain, non-narcotic 

analgesics including NSAIDs and/or paracetamol have been 

used for treatment of post-endodontic pain.13 

In the present study, the intensity of post-endodontic 

pain was evaluated by 100-mm visual Numeric scale in 

correspondence to the studies done by various authors.14-16 

The rescue medication (Diclofenac sodium) which was 

prescribed to both the groups was not taken by any patient. 

It was observed that sucrose tablets did not result in 

significant reduction of pain in comparison with diclofenac 

sodium at the 6-h, 12-h and 24-h time point (Table 1). 

Oral administration of drugs was preferred because of 

its convenience and effectiveness, since the use of 

intravenous or intramuscular injection may lead to fear and 

discomfort in some patients.17-19 30 min before the root 

canal therapy, diclofenac sodium was administered. The 

primary mechanism responsible for its analgesic, anti-

inflammatory, and antipyretic actions is inhibition of 

cyclooxygenase, which leads to inhibition of prostaglandin 

synthesis. Moreover, the high potency of diclofenac may be 

ascribed to the inhibition of lipoxygenase pathways, thereby 

reducing the formation of leukotrienes. It may also inhibit 

phospholipase A2. Pre-operative, single, oral dose of 

NSAIDS can modulate the release of inflammatory 

mediators and reduce the side effects compared with 

repeated doses during the postoperative period.20 

Pretreatment analgesia before root canal treatment may 

decrease the establishment of central sensitization whereby 

spinal neurons increase their responsiveness to peripheral 

nociceptive input16 which could amplify postoperative 

pain.21 Pre-operative administration, as well, would be of 

particular significance with glucocorticoids which may 

require time for their effects to be mediated.22 

 

Table 1: Pain intensity in different groups at 6 hrs, 12 hrs and 24 hrs 

Time 

Intervals 

Clinical pain 

intensity 

Group 1 

(Diclofenac Sodium) 

Group 2 

(Placebo) 

Total 

 

No of 

patients 

%Age Within 

Group 

No of 

patients 

%Age Within 

Group 

No of 

patients 

%Age Within 

Group 

At 6hrs 

 

No pain 30 100 8 26.66 38 63.33 

Mild 0 0 14 46.66 14 23.33 

Moderate 0 0 7 23.33 7 11.66 

Severe 0 0 1 3.33 1 1.66 

At 12hrs 

 

No pain 19 63.33 3 10.00 22 36.66 

Mild 9 30.00 15 50.00 24 40 

Moderate 2 6.66 11 36.6 13 21.6 

Severe 0 0 1 3.3 1 1.66 

At 24hrs 

 

No pain 23 76.66 13 43.33 36 60 

Mild 7 23.33 17 56.66 24 40 

Moderate 0 0 0 0 0 0 

Severe 0 0 0 0 0 0 
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Metri et al23 in 2017 by using a visual numeric scale 

assessed postoperative pain at 6, 12, and 24h after 

preoperative administration of diclofenac sodium. They 

suggested that the effectiveness of preoperative 

administration of diclofenac sodium in the reduction of 

post-endodontic pain may help patients with a low pain 

threshold in pain prevention.23 However, in a few 

endodontic and oral surgery procedures, the optimal 

moment for oral administration of NSAIDS was 

evaluated.18,24,25 This double-blind randomized trial allowed 

sufficient comparison between both NSAID and Sucrose 

tablet groups. 

 

Conclusion 
Postendodontic pain was significantly less in patients with 

preoperative administration of diclofenac sodium (single 

oral dose) as compared to the sucrose group. It is possible 

that in patients with a low pain threshold, these results 

might help to prevent postendodontic pain. Further studies 

with multiple variables are required to substantiate the 

results of the present study to achieve pain free dentistry. 
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Abstract 
Introduction: The present in-vitro study evaluated the influence of different organic and inorganic root canal irrigants used during 

chemomechanical preparation on the push-out bond strength of an Epoxy-resin based AH Plus sealer and a Bioceramic Endosequence BC 

sealer. 

Materials and Methods: Eighty extracted permanent human mandibular single rooted premolar teeth were used and randomly assigned to 

four major groups [according to irrigation protocol using sodium hypochlorite (NaOCl) with MTAD (mixture of tetracycline, acid and 

detergent) or ethylenediaminetetraacetic acid (EDTA) or phosphoric acid or normal saline (NS) as control group]. The root canals were 

instrumented using rotary nickel-titanium Hyflex® CM file system to size 30/0.06 taper, at the working length, as final shaping and 

finishing file, following different irrigation protocols, as per group allocation. The samples were further subdivided into two groups, with 

ten samples each (n=10), based on endodontic sealer; roots were obturated with gutta-percha and test sealers (AH-Plus or Endosequence 

Bioceramic sealer). The teeth were decoronated and obtained samples of eighty obturated roots of eight groups were cut to obtain 2mm 

thick coronal root slices (10 root section in each group), using hard tissue microtome. Bond strength of sealers was then measured by 

subjecting each root section to a compressive load via Instron Universal testing machine. The data were tabulated and statistically analyzed 

using analysis of variance (ANOVA) and Tukey’s HSD along with Bonferroni’s post-hoc test and level of significance set at a p 

value<0.05. 

Results: The highest mean push-out bond strength of 5.38 MPa for AH Plus sealer was obtained in Group 2A followed by 3.94 MPa for 

Endosequence BC sealer (Group 2B), when phosphoric acid was used as chelating agent. However, mean bond strength of AH Plus sealer 

was significantly decreased (p<0.01) to 2.30 MPa when MTAD was used as chelating agent in Group 3A as compared to other groups 

where EDTA (Group 1A) or phosphoric acid (Group 2A) was used. Moreover, the use of chelating agents for removal of smear layer yield 

significantly high mean bond strength values in different groups (Group 1, Group 2, Group 3) as compared to control group (Group 4) 

where only NS was used (p<0.01). 

Conclusion: The Bioceramic based Endosequence BC sealer and gutta-percha core combination was not superior in push-out bond 

strength to AH Plus and gutta-percha core combination. Moreover, use of different organic and inorganic endodontic irrigants influenced 

the push-out bond strength of both the sealers. 

Clinical Significance: In dynamic clinical situation, for longer functional viability of an endodontically treated tooth, adhesion of a sealer 

to root dentin is necessary to avoid its dislocation during tooth flexure and also even during operative procedures like post space 

preparation. Adequate measures should be undertaken while using different irrigation protocols bearing in mind that the canal irrigants 

used during chemomechanical preparation can affect root dentin surface, thereby influencing sealer adhesion.  

 

Keywords: A-H plus sealer, Bioceramic Sealer, MTAD, Push-out bond Strength, Sodium Hypochlorite. 

Introduction 
The primary function of a tooth is mastication. When the 

normal structure of a tooth is compromised by traumatic 

injuries or dental caries involving pulp, endodontic 

treatment remains the only viable option to maintain the 

tooth.1 Endodontic treatment has numerous clinical steps 

that include not only effective biomechanical 

instrumentation of root canal but also irrigation with proper 

disinfecting solutions for dissolution of organic and 

inorganic matter, producing a debris free surface, and finally 

achieve a three dimensionally sealed and obturated root 

canal using an ideal sealer along with gutta-percha.2,3 

Microorganisms and their by-products present in root 

canals not only invade anatomical irregularities in the root 

canal system but also the dentinal tubules.4 Although 

mechanical instrumentation is essential for elimination of 

this root canal infection but it leads to formation of an 

iatrogenic layer (smear layer) on dentinal walls, primarily 

made up of inorganic particles of calcified tissue and 

organic material including bacteria, necrotic tissue, pulp, 

odontoblastic processes and blood cells.2,3,5 So, for the 

removal of this formed smear layer, root canal irrigants 

which include both organic and inorganic solvents such as 

organic acids and chelating agents are used. 

Smear layer removal is an essential step as its presence 

inhibits canal filling materials penetration in irregularities of 

the root canal system and dentinal tubules, preventing 

complete adaptation of the canal filling materials to the root 

canal walls.3,5 As there is no single irrigating solution that 

alone sufficiently covers all the required functions, so, a 

combined use of two or several irrigating solutions in a 

specific sequence is preferred to predictably obtain the goals 

of safe and effective irrigation.6 
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Sodium hypochlorite (NaOCl) and chlorhexidine 

(CHX) are the most common endodontic irrigants used in 

root canal disinfection. NaOCl has a long history of 

successful usage in endodontics and is the most preferred 

irrigating solution because of it being antimicrobial and 

antiseptic organic solvent with ability to solubilize tissues 

and dissolve biofilms, having low surface tension, it easily 

diffuses through dentinal walls of root canal.7 However, 

because of it’s inability to dissolve inorganic contents and 

remove the smear layer, adjunctive use of an acid or 

chelating agent with such properties is recommended. 

Goldman M and Goldman LB et al.8 advocate the use of 

ethylenediaminetetraacetic acid (EDTA) alongside NaOCl 

for smear layer removal while Prado M and Gusman H et 

al.9 suggested that 37% phosphoric acid could be used for 

this purpose. 

Chelating solutions remove smear layer thereby 

exposing a large number of dentinal tubules that promotes 

adhesion between sealer and root canal dentin. In due 

process, these solutions also extract inorganic elements like 

calcium ions from surface dentin, and their longer 

exposures, specifically of EDTA, cause excessive removal 

of both peritubular and intratubular dentin. As a result of 

this demineralization, chemical bonding of root canal 

sealers with dentin is thought to be compromised.10 Keeping 

in view of these detrimental effects of chelating agents on 

dentin surface, MTAD presents a clinically effective 

biocompatible endodontic irrigating and chelating solution. 

It has an effective antimicrobial property as well as ability 

to remove smear layer without causing damage to root canal 

dentin as compared to EDTA, hence possess no adverse 

effects on flexure strength and modulus of elasticity of 

dentin.11 However, the use of different endodontic irrigants 

can alter the dentin surface composition; thereby affecting 

its adhesion with root canal filling materials.12 

Gutta-percha along with a sealer is most accepted root 

canal filling material used for obturation to achieve a fluid 

impervious seal. A sealer not only fills irregularities of root 

canal walls, apical ramifications but also aids in bonding the 

gutta-percha to the dentinal walls of prepared canal.13 Epoxy 

resin-based sealer like AH Plus have been widely used in 

endodontic therapy because of its better wettability of dentin 

and gutta-percha and acceptable physical properties, low 

solubility, dimensional stability, adequate microretention to 

dentin and biologic performance.2 However, a Bioceramic 

sealer based on calcium phosphate silicate, Endosequence 

BC Sealer, has been introduced recently, which is claimed 

to have low toxicity as its composition is similar to white 

mineral trioxide aggregate (MTA), and according to 

manufacturer, it uses moisture present within the dentinal 

tubules to initiate and complete its setting reaction. In 

addition, its bond strength is superior to many traditionally 

used sealers like Sealapex and EndoREZ and reported to be 

equivalent to AH Plus sealer.14,15 

Several studies have investigated the effect of 

endodontic irrigants on bond strength of different types of 

root canal sealers. In the light of their observations, it can be 

ascertained that root canal irrigants used during 

chemomechanical preparation can affect dentin surface. 

Bearing in mind these findings, the aim of the present study 

was to evaluate the effect of different irrigation protocols 

using 3% NaOCl with either MTAD for smear layer 

removal or conventional chelating agents 17% EDTA or 

32% phosphoric acid on the sealer / dentin interface bond 

strength of AH Plus sealer (Dentsply, USA)/gutta-percha 

and newly introduced Bioceramic Endosequence BC sealer 

(Brasseler, USA)/gutta-percha. The null hypothesis stated 

there is no difference in bond strength of epoxy resin and 

Bioceramic sealers while using different chelating agents. 

Materials and Methods 
The materials used in the study included sodium 

hypochlorite (NaOCl) as endodontic irrigant during 

chemomechanical preparation, followed by 

ethylenediaminetetraacetic acid (EDTA) or phosphoric acid 

or MTAD (mixture of tetracycline, acid and detergent) as 

chelating agents for smear layer removal and finally for root 

canal obturation, gutta-percha along with two different 

sealers namely AH-Plus or Endosequence Bioceramic 

sealer. [Table 1] 

Specimen Preparation 

In the present in-vitro study, eighty permanent human 

mandibular single rooted premolar teeth, extracted for 

periodontal or orthodontic reasons, caries free, non-carious 

lesion free accompanied by normal anatomical form and 

structure with root canals minimum up to 3mm in cervical 

diameter and at least 15mm in root length were chosen, 

cleaned with ultrasonic scaler (Biosonic, Coltene 

Whaledent, USA) and stored in distilled water (Sadbhavna 

Chemicals, Gujarat, India) at room temperature, the 

preferred method of storage with least negative influence as 

suggested by Strawn SE and White JM et al.16 Access cavity 

was made using airotor handpiece with an Endo-access bur 

(Dentsply Maillefer, Switzerland), completed and refined 

using Endo-Z Bur (Dentsply Maillefer, Switzerland). 

Endodontic explorer DG-16 (API, Germany) was used to 

locate the root canal orifice and ISO size 08 K-Flex file 

(Dentsply Maillefer, Switzerland) was used to establish 

canal patency. The working length was confirmed and 

recorded by reducing 1mm from the file length after its 

emergence through apical foramen. Next, ISO size 15 and 

ISO size 20 K-file was used to standardize the foramina. 

The teeth were divided into four major groups 

according to irrigation regimen and further into two 

subgroups each on basis of endodontic sealer used for root 

canal filling. The root canal of each tooth was shaped by 

means of rotary nickel-titanium Hyflex® CM file system 

(Coltene Whaledent, USA) with 0.08 taper/25 size file as 

orifice widener followed by following file sequence till 

working length:0.04/20, 0.04/25, 0.06/20, 0.06/25 and 0.06 

taper/30 size as final shaping and finishing file. During 

chemomechanical preparation, before insertion and during 

instrumentation of each file size, 1ml 3% NaOCl (Vishal 

Dentocare Ltd., Gujarat, India) was used as chemical 

auxiliary substance. Between each file, the root canals were 
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irrigated using syringe and 27 gauge needle with 1ml of 

normal saline (NS) (Nirlife, Nirma Ltd.(Healthcare 

Division), Gujarat, India) as standard for all groups. After 

root canal shaping procedure was completed, final irrigation 

with CanalProTM EDTA 17% (Coltene Whaledent, USA) 

(Group 1), 32% phosphoric acid solution (3M ESPE, 

Germany) (Group 2), MTAD (BioPure Tulsa Dentsply, 

USA) (Group 3) and NS (Group 4 as control group) was 

done for 30 seconds to remove the smear layer. Finally, 

normal saline (NS) was used for final flush, as a standard 

for all groups, to remove the remaining chelating solution 

from the canal. [Group allocation summarized in Table 2]. 

The root canals were dried with paper points (Meta 

Biomed Co. Ltd., Korea) and later filled with corresponding 

size gutta-percha cones (Coltene Whaledent, USA) and AH 

Plus sealer (Dentsply, USA) or Endosequence BC sealer 

(Brasseler, USA) as per respective subgroups using cold 

lateral compaction technique; as standardized filling method 

for all groups. The excess gutta-percha above the orifice 

level was seared off with hot instrument. All the teeth were 

radiographed from both the mesiodistal and buccolingual 

directions to access the quality of root canal filling and 

verify whether the tridimensional filling showed no 

presence of voids. The access cavity was filled with 

Coltosol® F (Coltene Whaledent, USA) and to allow the 

root canal sealers to set properly, all the samples were kept 

on moist gauze pads at 370C and 100% humidity for 2 

weeks as suggested by Prado M and Simao RA et al.17 

Push-out Bond Strength Assessment 

The teeth were decoronated at the cementoenamel junction 

and root apex with a low-speed straight hand piece (NSK, 

Japan) and carborandum disc (Dentsply, USA) under water 

coolant to obtain a standardize root length of 15mm for 

teeth. Each root was then sectioned horizontally, 

perpendicular to the long axis, at the coronal section of the 

root into 2mm-thick slices, using hard tissue microtome; 

with the 1st slice being discarded and the one with more 

circular shape of the canal filling material being selected. 

The thickness of each slice was measured using digital 

caliper (Insize Co. Ltd., Germany). One slice from each root 

canal was evaluated. Due to convergence of root canal slice, 

each was marked on its apical side. 

Thereafter, push-out bond test was performed by 

applying a compressive load on the filling material of 

sample placed from apical to coronal direction. This resulted 

in root filling displacement towards the larger root canal 

diameter, hence eliminating any constriction interference 

due to root canal taper during test. The load was applied 

with a custom made stainless steel cylindrical plunger of 

1mm diameter that provided the most extended coverage 

over the filling material without contacting the surrounding 

dentin of canal wall in an Instron Universal testing machine 

(Model 3382, Instron Industries, USA), at a cross-head 

speed of 0.5mm/minute until bond failure occurred. [Fig. 1]  

These debonding values (maximum load at which bond 

failure occurred) were used to calculate push-out bond 

strength in megapascals (MPa) according to the following 

formula: 

 

Push-out bond strength (MPa) = Maimum load (N) / 
Adhesion area (mm2) 

 

Here, adhesion area was calculated as:- 

𝜋(𝑅 + 𝑟)[ℎ2 + (𝑅 − 𝑟)2]0.5 

 

Where:- 𝜋 = 3.14, ‘R’ is the radius of greatest base of slice, 

‘r’ is the radius of smallest base of slice, and ‘h’ is the 

thickness of the slice. 

The data were tabulated and statistically analyzed using 

analysis of variance (ANOVA) and Tukey’s HSD along 

with Bonferroni’s post-hoc test to determine whether 

significant differences in push-out bond strength values 

existed between and within groups. The selected level of 

significance was set at a p value<0.05. Analysis was 

performed on SPSS 19 software (IBM Corporation, 

Chicago). 

Results 
The mean and standard deviation values of push-out bond 

strength (MPa) and descriptive statistics are presented in 

Table 3 and Table 4 respectively. The highest mean bond 

strength values was obtained in Group 2A (5.38 MPa) for 

AH Plus sealer followed by Group 2B (3.94 MPa) for 

Endosequence BC sealer when phosphoric acid was used for 

smear layer removal with statistically significant difference 

(p<0.01) as compared to other groups studied. However, 

mean bond strength of AH Plus sealer was significantly 

decreased (p<0.01) to 2.30 MPa when MTAD was used as 

chelating agent in Group 3A as compared to other groups 

where EDTA (Group 1A) or phosphoric acid (Group 2A) 

was used. Moreover, the use of chelating agents for removal 

of smear layer yield high mean bond strength values in 

different experimental groups (Group 1, Group 2, Group 3) 

as compared to control group (Group 4) where only NS was 

used (p<0.01). Further, in phosphoric acid group (Group 2), 

statistically significant difference (p<0.01) in bond strength 

was observed while comparing AH Plus and Endosequence 

BC sealer. 
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Table 1: Composition of Endodontic irrigants and sealers used 

Materials Manufacturer Composition pH 

    

MTAD BioPure Tulsa Dentsply, 

USA 

Tetracycline isomer (doxycycline), 4.25% citric 

acid, 0.5% Tween 80 detergent [polyoxyethylene 

sorbitan monooleate] 

2.15 

NaOCl (Sodium 

Hypochlorite) 

Vishal Dentocare Ltd., 

India 

Ionizes in water into Na+ (sodium) and OCl- 

(hypochlorite ion) 
11 

CanalProTM EDTA 17% Coltene Whaledent, 

USA 

Sodium EDTA (ethylenediaminetetraacetic acid) 
8.5 

32% Phosphoric acid 3M ESPE, Germany H3PO4, water 1 

Normal Saline Nirlife (Nirma 

Healthcare Division), 

India 

Sodium Chloride 0.9%, water 

5.5 

    

AH Plus® Dentsply, USA Paste A (Epoxide 

paste) 

bisphenol-A, bisphenol-F 

calcium tungstate, zirconium 

oxide, silica iron oxide 

pigment 

ND Paste B (Amine 

paste) 

Dibenzyldiamine 

aminoadamantane 

tricyclodecane-diamine 

calcium tungstate, zirconium 

oxide, silica, silicone oil 

    

Endosequence BC sealer Brasseler, USA zirconium oxide, calcium silicates, calcium 

phosphate monobasic, calcium hydroxide, filler 

and thickening agents 

>12 

 

 

Table 2: Group allocation of experimental groups according to irrigation protocol and type of endodontic sealer used for 

obturation 

Groups N Irrigation protocol 
Endodontic sealer used with gutta-percha for 

obturation 

Group 1A 10 3% NaOCl + 17% EDTA AH Plus 

Group 1B 10 3% NaOCl + 17% EDTA Endosequence BC 

Group 2A 10 3% NaOCl + 32% Phosphoric acid AH Plus 

Group 2B 10 3% NaOCl + 32% Phosphoric acid Endosequence BC 

Group 3A 10 3% NaOCl + MTAD AH Plus 

Group 3B 10 3% NaOCl + MTAD Endosequence BC 

Group 4A 10 3% NaOCl + normal saline solution AH Plus 

Group 4B 10 3% NaOCl + normal saline solution Endosequence BC 

 N: Sample size 
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Table 3: Push-out bond strength (Mean ± SD) in MPa of the experimental groups 

Groups AH Plus/gutta-percha (Group A) Endosequence BC/gutta-percha (Group B) 

Group 1 3.61±0.23 2.92±1.35 

Group 2 5.38±0.59 3.94±0.53 

Group 3 2.30±0.52 3.33±0.83 

Group 4 1.74±0.83 1.97±0.88 

 SD: Standard deviation 

 

Table 4: Significance (p values) of mean difference of push-out bond strength of each sealer between groups (i.e., when 

comparing different irrigation protocols) by Tukey’s HSD test 

Irrigation Protocol AH Plus sealer (Group A) Endosequence BC sealer (Group B) 

Comparisons p - value Tukey HSD  

Q statistic 

p - value Tukey HSD  

Q statistic 

NaOCl + EDTA (Group 1) 

vs  

NaOCl + Phosphoric acid (Group 2) 

0.001 7.1208 0.088 4.0960 

NaOCl + EDTA (Group 1) 

vs 

NaOCl + MTAD (Group 3) 

0.008 5.2553 0.899 1.6488 

NaOCl + EDTA (Group 1) 

vs 

NaOCl + Normal saline solution (Group 4) 

0.001 7.5059 0.140 3.8111 

NaOCl + Phosphoric acid (Group 2) 

vs 

NaOCl + MTAD (Group 3) 

0.001 12.3761 0.646 2.4471 

NaOCl + Phosphoric acid (Group 2) 

vs 

NaOCl + Normal saline solution (Group 4) 

0.001 14.6267 0.001 7.9071 

NaOCl + MTAD (Group 3) 

vs 

NaOCl + Normal saline solution (Group 4) 

0.727 2.2506 0.005 5.4599 

 p-value: Level of significance, HSD: Honestly significant difference, Q: Quantile 

 

Discussion 
Adhesion of the root canal filling material to dentinal walls 

is a very desirable physical property and of paramount 

importance because it prevents fluid percolation between the 

spaces of obturation, minimizes the risk of filling 

detachment from dentin during restorative procedures or 

masticatory functions,18,19 ensuring intact seal and 

maintaining the integrity of sealer-dentin interface without 

being disrupted for long term clinical success of endodontic 

treatment.  

Adhesion of endodontic sealers to root canal dentin 

resist dislodgement of filling either through frictional 

retention or micromechanical adhesion and maintains 

integrity of sealer-dentin interface.18 Bond strength tests are 

used to evaluate adhesion between this crucial interface. 

Various methods have been employed for testing the bond 

strength including shear bond strength test and micro-tensile 

strength test. These test models does not replicate clinical 

conditions and attempts to closely duplicate them have 

resulted in complicated models that are difficult to 

reproduce and interpret.20 While, the push-out bond test is 

reproducible and can be interpreted easily. It is more 

effective with an advantage that it allows root canal sealers 

to be evaluated even with low bond strength.21 The bond 

strength testing using push-out test method generates 

fracture parallel to the dentin-sealer interface,22 hence, more 

clinically reliable and efficient results are obtained that  

better represents bond strength of a sealer. Therefore, in the 

present in-vitro study we used push-out test to compare the 

bond strength of AH Plus and Endosequence BC sealer to 

root dentin. 

The higher the bond strength of an endodontic sealer to 

radicular dentin, the higher is the integrity of sealer-dentin 

interface.23 Radicular dentin is not uniform and not only its 
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tubular density decreases from coronal to apical region but 

also the prepared canal wall surface during 

chemomechanical preparation can differ widely. These 

differences are present and vary in each prepared sample, 

and also vary between sites in the same root sample, 

according to the level (coronal, middle, or apical),24 hence, 

coronal, rather than middle or apical root dentin was used in 

the present study for better reproducibility. 

An adequate adhesion requires close contact between 

adhesive material and substrate for molecular attraction to 

facilitate either chemical adhesion or penetration for 

micromechanical surface interlocking. So, adhesion of 

endodontic sealers to radicular dentin is mainly influenced 

by relative surface wetting ability of the intraradicular 

dentin.25 Surface treatment of radicular dentin during 

chemomechanical preparation with various endodontic 

irrigants induce changes in its structural and chemical 

composition, altering its solubility and permeability.12 

Therefore, it can be ascertained that bonding of root canal 

sealers to canal dentin is differently affected by the root 

canal irrigants. 

 

 

 
Fig. 1: Schematic diagram of specimen preparation and push-out test. (A)- Mandibular premolar teeth. (B)- Cross-sectional 

view of premolar. (C)- Access-opening and chemomechanical preparation of root canal space. (D)- Obturated root canal 

using endodontic sealer and gutta-percha with coronal temporary restoration. (E)- Tooth sectioned at cemento-enamel 

junction and apex. (F)- Standardized 15mm root length. (G)- Coronal portion of Root sectioned to obtain 2mm thick slice. 

(H)- Coronal root sample. (I)- Push-out test assembly. (I1)- Custom made plunger for load application. (I2)- 2mm thick root 

dentin sample. (I3)- Dislodged root canal filling (sealer and gutta-percha). 
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The effect of different irrigants on bond strength of 

resin based sealers to dentin has previously been studied, 

and few researches have evaluated the association of 

NaOCl with 17% EDTA on bioceramic based sealers.17 

However, none has evaluated effect of MTAD or 32% 

phosphoric acid on bioceramic sealers. Thus, the main 

objective of the present in-vitro study was to evaluate 

the effect of NaOCl used during chemomechanical 

preparation along with chelating agents namely EDTA 

or phosphoric acid or MTAD, on the bond strength of an 

epoxy resin based AH Plus and bioceramic based 

Endosequence BC sealer. 

Results obtained within the experimental conditions 

of the present study indicate that AH Plus sealer (Group 

2A) and Endosequence BC sealer (Group 2B) with the 

use of 3% NaOCl along with 32% phosphoric acid 

showed the highest mean push-out bond strength of 5.38 

MPa and 3.94 MPa respectively, which was statistically 

significant (p<0.01) as compared to other groups 

studied. The best results obtained with use of 32% 

phosphoric acid for smear layer removal might be due to 

higher degree of dentin demineralization. Studies have 

shown that phosphoric acid is able to remove the 

collagen layer damaged by NaOCl, exposing the healthy 

layer and dentinal tubules, allowing greater resin sealer 

penetration resulting in high push-out bond strength,9,21 

as seen in AH Plus sealer. Further, the use of strong acid 

such as phosphoric acid, completely removes the 

inorganic elements of smear layer, exposing the dentin 

collagen matrix. These exposed collagen fibers enhances 

the probability of dentin hybridization with hydrophilic 

sealers,26 like Endosequence BC sealer, as these sealers 

possess low contact angle allowing them to spread easily 

over the canal walls providing adequate adhesion and 

bond strength.27 However, detrimental effects, if any, of 

phosphoric acid on the periapical tissues should be 

evaluated. 

The literatures have suggested the use of NaOCl 

with 17% EDTA for smear layer removal because it 

better facilitates exposure of dentin collagen network, 

rending the dentin substrate more conducive to bonding 

of resin based sealers, as they can adhere and bond with 

the organic phase of root canal dentin.28 In the present 

study, Group 1 where 17% EDTA was used for smear 

layer removal, AH Plus sealer (Group 1A) observed 

higher mean push-out bond strength of 3.61 MPa as 

compared to 2.92 MPa for Endosequence BC sealer 

(Group 1B).  

The high mean push-out bond strength for AH Plus 

sealer in Group 1A can be attributed to the use of 17% 

EDTA which effectively removed smear layer. Previous 

studies by Hashem AA et al.29 and Neelakantan P et al.28 

found that 17% EDTA enhances and facilitates the 

adhesion of resin based AH Plus sealer, as, complete 

removal of smear layer by EDTA allows intimate contact 

of resin sealer with dentin surface, creating an efficient 

micro-retention due to adequate penetration of resin into 

the dentinal tubules.20,30 Further, the higher values of 

epoxy resin-based AH Plus sealer could also be 

attributed to its inherent volumetric expansion property 

that resulted in covalent bond formation between open 

epoxide ring of sealer and exposed amino groups of root 

dentin.31 

Moreover, low mean push-out bond strength of 

Endosequence BC sealer in Group 1B (2.92 MPa) while 

using EDTA as compared to Group 2B (3.94 MPa) and 

Group 3B (3.33 MPa), where phosphoric acid and 

MTAD was used respectively, might be due to 

confounding effect of EDTA on apatite formed during 

setting reaction of the sealer. This sealer is mainly 

composed of calcium silicate, monobasic calcium 

phosphate, calcium hydroxide and zirconium oxide 

similar to white MTA and uses moisture from within the 

dentinal tubules to initiate setting reaction (hydration 

process).32 Although literatures lack information on the 

influence of chemical irrigants on Endosequence BC 

sealer, several studies examined there effects on 

physicochemical properties of MTA.33,34 Lee YL and Lin 

FH et al.34 studied adverse effects of EDTA on hydration 

and micro hardness of MTA and observed that the 

residual EDTA left behind in root canal dentin after 

chemomechanical preparation, continue to chelate 

calcium ions released from MTA during hydration, 

thereby interfering with the precipitation of hydrated 

products. These findings could be an explanation for the 

compromised adhesion of Endosequence BC sealer with 

dentin. 

Further, the mean push-out bond strength of AH 

Plus sealer was significantly decreased (p<0.01) when 

MTAD was used as chelating agent in Group 3A and 

found to be 2.30 MPa which was less as compared to 

other groups where EDTA (Group 1A) or phosphoric 

acid (Group 2A) was used. Although MTAD is acidic 

with a pH=2.15 having citric acid among its 

constituents, resulting in better smear layer removal, 

along with Tween 80 detergent which enhance the flow 

and penetration of MTAD deeper into the dentinal 

tubules, creating 8-12µm deep demineralized dentin 

zone compared to others, still low bond strength might 

be due to presence of degradation product which may 

compromise adhesion.35 Tay FR et al.35 attributed low 

bond strength to the presence of red-purple degradation 

precipitate 4-alpha-12-alphaanhydro-4-oxo-4-

deimethylaminotetracycline (AODTC) formed due to 

oxidation of tetracycline isomer by NaOCl, having high 

affinity for hydroxyl apatite. Further, Beltz RE et al.36 

reported in their investigations that MATD accumulates 

on dentin tissue reducing the surface area available for 

adhesion. These findings could explain the decreased 

bond strength observed in the MTAD group in the 

present study which is also in accordance to the findings 

in similar study done by Hashem AA et al.29 

However, the mean push-out bond strength of 

Endosequence BC sealer in Group 3B was found to be 

surprisingly higher and was recorded 3.33 MPa as 

compared to AH Plus in Group 3A when MTAD was 
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used as chelating agent. As earlier mentioned, MTAD 

consists of a detergent, Tween 80, which increases the 

intertubular dentin permeability, leading to exposure of 

collagen matrix and intertubular fluid for increased 

wettability of sealer,37 and as literatures show,32,38 

Endosequence BC sealer being hydrophilic, uses 

moisture present within the dentinal tubules for setting. 

So exposure of sealer to this surplus intertubular fluid 

could be a reason for the increased bond strength 

observed. 

According to the results of the present study, sealers 

in Group 1, Group 2 and Group 3, where a chelating 

agent was used for smear layer removal, showed 

statistically significant (p<0.05) and higher mean push-

out bond strength, as compared to the control group 

(Group 4) where only NS was used and smear layer was 

left intact. The cause of increased bond strength in smear 

layer free groups (Group 1, Group 2, Group 3) has been 

suggested to be due to more surface contact of dentinal 

tubules available for sealer penetration, as in 

corroboration to previous findings by Gencoglu N and 

Rohani A et al.39 Therefore, the lowest push-out bond 

strength in control Group 4 (NS) in which smear layer 

was kept intact is indicative of negative effect of 

undisturbed smear layer on bond strength of both the 

experimental endodontic sealers. 

Additionally, in control Group 4, epoxy resin sealer 

AH Plus in Group 4A had a mean bond strength of 1.74 

MPa which was less as compared to bioceramic 

Endosequence BC sealer in Group 4B which had a mean 

bond strength of 1.97 MPa. This can be attributed to the 

fact that NaOCl despite of its disinfective properties, 

being a deproteinizing agent, it can degenerate dentin by 

collagen dissolution, affecting the resin sealer 

penetration and hindering the formation of a consistent 

hybrid layer. Furthermore, NaOCl breaks down into 

sodium chloride and oxygen that interfere with resin 

sealer (AH Plus) polymerization, causing strong 

inhibition at sealer-dentin interface and hence decreasing 

the bond strength.19 Whereas, high push-out bond 

strength of Endosequence BC sealer can be attributed to 

its true self-adhesive nature as it forms a chemical bond 

with dentin through hydroxyapatite production during 

setting reaction.27 

Conclusion 
Within the limitations and experimental conditions of 

the present in-vitro study, it can be concluded that the 

use of different organic and inorganic root canal 

irrigants affected the bond strength of epoxy resin-based 

AH Plus resin sealer and bioceramic Endosequence BC 

sealer. Smear layer removal with use of phosphoric acid 

enhanced the adhesion of endodontic sealers followed by 

EDTA and MTAD. However, use of MTAD had a 

negative effect on push-out bond strength of epoxy 

resin-based AH Plus sealer, as compared to other 

solutions studied. Further, phosphoric acid appears to be 

a promising alternative to EDTA, provided its efficacy is 

further investigated with respect to several other 

properties like biocompatibility with the periapical 

tissue, effect on chemical composition of root canal 

dentin and its interaction with endodontic sealers. So, 

from clinical aspect, for stake of adequate bond between 

endodontic sealer and root dentin, the results of the 

present in-vitro study may indicate that selection of an 

appropriate chelating solution, capable of removing the 

smear layer with minimal adverse effect on root dentin 

during chemomechanical preparation would be 

advantageous. 

Limitations and Future Scope 

In the present study, although two different endodontic 

sealers that widely differed in their composition as one 

being a resin based sealer and other being a bioceramic 

based were assessed only for their bond strength under 

influence of different irrigation protocols, and adhesion 

is only one aspect of the endodontic sealer quality. Even 

then, adhesion is considered one of the most important 

quality affecting prognosis of an endodontically treated 

teeth. The present study being in-vitro test, so the results 

obtained from laboratory experimental study cannot be 

directly co-related to clinical situation and care should 

be taken when drawing conclusions from the data, as 

many factors can affect the results obtained in-vitro. 

However, they provide reliable and reproducible means 

for evaluating prospective endodontic sealers for their 

clinical success on preset parameters. 

Conflicts of Interest: None. 
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Abstract 
Introduction: Chlorhexidine (0.2%) has been considered to be clinic effective against supragingival plaque formation. It is considered as a 

gold standard for chemical plaque control and can reduce plaque scores effectively at different temperature, concentration and pH.  

Aim: To investigate the efficacy of tempered chlorhexidine over conventional 0.2% chlorhexidine as a subgingival irrigant in reduction of 

periodontal parameters and bacterial count. 

Materials and Methods: A randomized control clinical trial as conducted at I.T.S dental college, Muradnagar, Ghaziabad, India in which 

20 systemically healthy patient’s sites having chronic periodontitis with pocket depth of 4-6 mm were included. Group I(test group)- 

ultrasonic scaling and root planning followed by tempered 0.2% chlorhexidine irrigation (maintained at 47 degree centigrade) for 20 secs at 

10 sites and Group II (control group)- ultrasonic scaling root planning followed by 0.2% chlorhexidine irrigation for 20 secs at 10 sites. 

Plaque index (PI), gingival index (GI), probing depth (PD) were recorded and plaque samples was taken for the count of colony forming 

units (CFU) on blood agar at baseline and after 21 days. The statistical analysis was done by indepentent t-test. 

Result: The results showed that CFU& PI in group I were significantly reduced when compared to group I with, p<0.005 (Independent t - 

test). 

Conclusion: Tempered chlorhexidine is a better alternative as an anti-plaque subgingival irrigant and can be preferred over cold 

chlorhexidine at 0.2% concentration.  

 

Keywords: Anti- plaque agents, Biofilm, Chlorhexidine digluconate. 

Introduction 
Periodontitis is an opportunistic infection that leads to 

immune-inflammatory response. It is caused by an 

imbalance in the virulence factors of pathogenic micro-

organisms and host defense mechanisms. It can bring 

deleterious changes in the supporting periodontal tissues of 

the teeth.1 The micro-organisms in bacterial plaque 

comprises of a decisive etiological factor that aids to the 

origin and development of dental caries in inflammatory 

periodontal disease. The major role of the periodontal 

therapy has been to eliminate the dental plaque associated 

with the tooth surface consisting of the pathogenic micro-

organisms. Mechanical therapy to remove the dental plaque 

associated with the tooth surface consists of “Scaling and 

Root Planning” (SRP).2 

Scaling and Root Planning is considered as a standard 

procedure for the treatment of periodontal disease. It 

reduces the bacterial load and results in a delay in 

repopulation of pathogenic microorganisms by disrupting 

the subgingival biofilm.3 Substantial variations in its 

effectiveness can be because of the inability of the dentist to 

gain access into deep and tortuous pocket and bacterial 

invasion into gingival and dental tissues. This drawback of 

SRP has led to associated use of antimicrobial agents 

usually in the form of local or systemic antibiotics. These 

systems allow the therapeutic agent to be targeted to the 

disease site. The dose can be minimized by reducing the 

systemic absorption and lessening the risk of adverse side 

effects.4 Chlorhexidine is still recognized as the ‘‘gold 

standard’’ for chemical plaque control has a broad spectrum 

antibacterial effect against gram-positive as well as 

gramnegative bacteria, yeasts, dermaphytes, some lipophilic 

viruses and the prolonged substantivity.5 Likewise, 

Bonesvoll et al investigated the influence of concentration, 

time, temperature, and pH of 0.2% chlohexidine rinse in the 

oral cavity. The investigation showed no significant increase 

in retention of the parent chemical in the oral cavity on 

altering the temperature from 22°C to 60°C. Though the rate 

of chemical reaction was said to have increased with 

increase in temperature it was shown that tempered 

chlohexidine has more antimicrobial effect than the non-

tempered counterpart.6 Hence, with the conflicting literature 

on the efficacy of tempered chlorhexidine, an attempt was 

made in the present study to compare and determine 

efficacy of 0.2% tempered chlorhexidine as a subgingival 

irrigant on patients with chronic periodontitis. 

 

Materials and Method 
The study was a simple randomized control clinical trial in 

vivo study conducted for a period of 21 days, on September 

2016, in the department of periodontics, I.T.S Dental 

College, Hospital, Muradnagar, U.P, India, after getting 

ethical clearance from the Institutional Ethical Committee. 

The sample size was confirmed by pilot study on six 

patients (three case and three control). The Mean ± S.D, the 

reduction of PI between preoperative and postoperative 

procedure for control and case were (0.455 ± 0.201) and 

(0.76 ± 0.233) respectively. For 5% α- error and power 

80%, confidence interval – 95% with the help of G-power 

analysis version 3.1.9.2 the effect size was 1.401 and the 

sample size for each group was 10.7 
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The patients were selected for this study on the basis of the 

following criteria: 

1. Age range 18-60 years. 

2. At least 8 surfaces per mouth with pocket depth 4-6 

mm, bleeding on probing, but no unusual or severe 

forms of periodontitis. 

3. No relevant medical history.  

4. Female patients neither pregnant nor receiving oral 

contraceptives. 

5. Patients with informed written consent. 

Patients with the history of treatment for moderate to 

severe periodontitis in past six months, systemic diseases, 

and who were on systemic antibiotics were excluded from 

the study. 

Hence, the study was conducted on 20 systemically 

healthy subjects who visited the department and were 

randomly allocated into two groups using coin toss method:  

Group I (Test group)–ultrasonic scaling and root 

planning followed by tempered 0.2% chlorhexidine 

irrigation (maintained at 47 degree centigrade) for 20 sec at 

10 sites.  

Group II (Control group)–ultrasonic scaling root 

planning followed by 0.2% chlorhexidine irrigation for 20 

sec at 10 sites. 

Preparation of Tempered Chlorhexidine 

The tempered chlorhexidine used in the study was made by 

placing of chlorhexidine solution in thermostatically 

regulated water bath whose temperature was kept constant 

at 47ºC.The temperature of 47ºC was selected since this is 

the temperature where neither painful sensations nor 

permanent pulpal damage have been observed.2 

Microbiological Procedure 

After superficial cleaning of the sites with cotton pellets and 

drying the supragingival area with stream of air, samples 

were taken with the help of curettes and each sample was 

aseptically transferred to 4.5 mL of Phosphate Buffer Saline 

(PBS) and immediately dispersed using a vortex mixer at 

maximal setting of 60 seconds. The dispersed sample was 

diluted in 0.2 mL portion of 10-3 dilution was spread on a 

solid blood agar medium using cotton bud and incubated for 

24 hours and were inspected for the number of bacterial 

Colony forming units (CFUs). In the present study, we were 

only assessing the number of bacteria in the taken plaque 

sample and not the type of bacteria, and the collected data 

was statistically analyzed.8 

Clinical Parameters 

Clinical measurements were performed at the selected teeth 

that were assessed for microbiological variables. The 

measurements included Plaque index (PI) as described by 

Sillness and Loe H.(1964),10 Gingival index (GI) as 

described by Loe H. and Sillness (1963)9 and pocket 

probing depth using UNC 15 probe. 

Plaque index, gingival index, probing depth were 

recorded and plaque samples were taken for the count of 

colony forming units on blood agar at baseline and after 21 

days. 

 

 

 

Flowchart 1: Study design (GI – Gingival index, PI – Plaque index, PD – Probing Depth, CFU – Colony Forming Unit) 
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Statistical Analysis 

All the data was collected and analyzed. The statistical 

analysis was done by statistical software SPSS version 16.0. 

The descriptive statistic mean and SD of different 

parameters at different time interval of two groups were 

calculated, the significance of mean, mean difference of a 

parameter at 2 intervals was tested by t-test for two 

independent groups. Since CFU in two groups at pre and 

post have high standard deviation, so the data for CFU 

transformed in Logarithm base 10 and log transformed t test 

has been used. The confidence interval and level of 

significance were 5% and 95% respectively. 

 

 
Fig. 1: 4 – 6 mm of probing depth 

 

 

Fig. 2: Collection of plaque sample from the site 

 

Result 
The distribution of pre and post mean ± S.D, differences in 

the both and p-values in the case and control groups for 

PI,GI,PD and CFU is discussed in Table 1. 

The distribution of pre PI, pre GI, pre PD, and pre CFU 

of mean ± S.D of control group and case group are 1.9500 

±.53748 and 2.3750±.58035, 1.8600 ±.42674 and 1.7250 ± 

.24861, 4.6250 ± .64818 and 4.5450 ± .63309, 

2.1363±.35242 and 2.2655±.20063 respectively and by t- 

test we have found no significant difference between the 

means of pre PI, GI, PD and CFU of case and control. 

The distribution of post PI, post GI, post PD, post CFU 

mean ± S.D of control group and case group are 1.4750 ± 

.41583 and 1.6250 ± .54327, 1.275 ±.21890 and 1.2250 

±.27513, 4.4000 ±.63683 and 4.0000 ±.63465, 2.0375 

±.30627 and 2.1263 ±.19023respectively by t- test we have 

found no significant difference between the means of post 

PI, GI, PD, CFU of case and control. 

 

Discussion 
Regular home care by patients in addition to professional 

removal of plaque generally ensures adequate plaque and 

gingivitis control in healthy adults. It has been estimated, 

however, that even in developed countries, only a minor part 

of population can be expected to practice adequate 

mechanical plaque removal.11 Moreover, dental plaque 

reforms within hours and days after its removal. Therefore, 

the application of antimicrobial agents are useful adjuncts to 

mechanical oral hygiene procedure. 

In the present study subgingival irrigation with 

tempered chlorhexidine mouth rinse resulted in significant 

reduction in gingival inflammation parameters. The 

moderate gingival inflammation parameter reduction in 

Group II showed a potentially positive effect of 

chlorhexidine as a subgingival irrigant. The effect, however 

was significantly lower than that with a tempered 

chlorhexidine subgingival irrigant. 

The result of the present study showed a reduction in 

PI, GI, PPD and CFU for the two groups over a period of 21 

days. The observed reduction in the PI score may be 

attributed to a subconscious motivation by the study 

participants to intensify their oral hygiene habits. 

Perinetti et al,12 applied a 1% CHX gel weekly resulting 

in significant reductions of PD and CAL by comparison 

with the baseline. These findings are in accordance with 

earlier studies dealing with repeated subgingival irrigation 

using CHX solutions.13,14 

Fine et al observed both a significant reduction in 

plaque accumulation and in gingival inflammation 

following subgingival irrigation with an antimicrobial 

mouthrinse.15 

 

 

Table 1: Comparison of means of different parameters at two intervals of case and control groups by t- test of two 

independent groups 

Variable N Mean ± Std. Deviation (PRE) Mean ± Std. Deviation(POST) Mean difference of case 

and control groups 

p-value 

difference 

  Control Case Control Case Pre Post  

PI  1.9500 ±.53748 2.3750±.58035 1.4750 ± .41583 1.6250 ± .54327 -.42500 -.15000 .021 

GI  1.8600 ±.42674 1.7250 ± .24861 1.275 ±.21890 1.2250 ±.27513 .13500 .05000 .601 

PD  4.6250 ± .64818 4.5450 ± .63309 4.4000 ±.63683 4.0000 ±.63465 .08000 .40000 .007 

CFU  2.1363±.35242 2.2655±.20063 2.0375 ±.30627 2.1263 ±.19023 -30.200 -16.000 .148 
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Babay and AL- Jasser16 and Asari et al17 reported on a 

reduction in probing depth using subgingival irrigation with 

chlorhexidine. The tempered chlorhexidine as a subgingival 

irrigant influenced the assessed gingival inflammation 

parameters and the regime resulted in a significant reduction 

in probing depth. 

Considering the results of the study the application of 

the tempered chlorhexidine investigated, in particular or in 

combination with mechanical plaque control can be 

recommended as an adjunct to daily oral hygiene 

procedures. 

This study is not free of limitations. The study could 

have been undertaken for a longer duration of time and 

individual bacterial species have not been cultured or 

identified. 

 

Conclusion 
In the present study conducted, we found that 0.2% 

chlorhexidine had a significant effect as an antimicrobial 

subgingival irrigant in reducing the number of CFUs, 

probing depth, plaque index, gingival index. Though both 

tempered and non – tempered chlorhexidine were found to 

be effective irrigants in terms of reducing the bacterial load 

and other parameters the tempered chlorhexidine had a 

definite edge. Thus, it can be concluded from the above 

study that subgingival irrigant can significantly reduce the 

viable microbial content, probing depth, plaque index, 

gingival index in patients with chronic periodontitis and the 

tempered chlorhexidine is more effective when compared to 

non-tempered chlorhexidine. 

 

Acknowledgement 

This study was supported by Central Research Laboratory, 

I.T.S- C.D.S.R, Muradnagar, Ghaziabad.  

 
Conflict of Interest: None. 

 

References 
1. Santuchi C, Cortelli JR, Cortelli SC, Miranda Cota L, Fonseca 

DC, Alencar CO, Costa FO. Scaling and Root Planing per 

Quadrant versus one stage full – mouth disinfection: 

assessment of the impact of chronic periodontitis treatment on 

quality of life – a clinical randomized controlled trial. J 

Periodontol 2016;87(2):114-23.  

2. König J, Storcks V, Kocher T, Bossmann K, Plagmann HC. 

Anti-plaque effect of tempered 0.2% chlorhexidine rinse: an in 

vivo study. J Clin Periodontol 2002;29(3):207–10. 

3. Saglam M, Arslan U, Bozkurt SB, Hakki SS. Boric Acid 

Irrigation as an Adjunct to mechanical periodontal therapy in 

patients with chronic periodontitis: A Randomized clinical 

trial. J Periodontol 2013;84:9. 

4. Vinholis A, Figueiredo L, Marcantonio E, Salvador S, Goissis 

G, Marcantonio R. Subgingival utilization of a 1% 

chlorhexidine collagen gel for the treatment of periodontal 

pockets. A clinical and microbiological study. Braz Dent J 

2001;12(3):209-13. 

5. Jain Y. Effect of temperature change of 0.2% chlorhexidine 

rinse on matured human plaque: an in vivo study. Int J 

Innovative Res Dev 2012;11(1):538-47. 

6. Bonesvoll P, Lokken P, Rolla G. Influence of concentration, 

time, temperature and pH on the retention of chlorhexidine in 

the human oral cavity after mouth rinses. Arch Oral 

Biol 1974;19:1025–9 

7. Faul F, Erdfelder E, Buchner E, Lang AG. Statistical power 

analysis using G* Power 3.1 tests for correlation and 

regression analyses. Behav Res Methods 2009;(41)4:1149-60. 

8. Obermeier A, Schneider J, Wehner S, Matl FD, Schieker M. 

Novel High Efficient Coatings for Anti-Microbial Surgical 

Sutures Using Chlorhexidine in Fatty Acid Slow-Release 

Carrier Systems. PLOS ONE 2014;9(7):e101426. 

9. Loe H, Silness J. Periodontal disease in pregnancy. Acta 

Odontol Scand 1963;21:533-51. 

10. Silness J, Loe H. Periodontal disease in pregnancy. Acta 

Odontol Scand 1964;22:121-35. 

11. Pistorious A, Willershausen B, Steinmier E, Kreisler M. 

Efficacy of subgingival irrigation using herbal extract on 

gingival inflammation. J Periodontol 2003;74:616-22. 

12. Perinetti G, Paolantonio M, Cordella C, D’Ercole S, Serra E, 

Piccolomini R. Clinical and microbiological effects of 

subgingival administration of two active gelson persistent 

pockets of chronic periodontitis patients. J Clin Periodontol 

2004;31:273-81. 

13. Southard SR, Drisko CL, Killoy WJ, Cobb CM, Tira DE. The 

effect of 2% chlorhexidine digluconate irrigationon clinical 

parameters and the level of Bacteroides gingivalis in 

periodontal pockets. J Periodontol 1989;60:302-9. 

14. Haskel E, Esquenasi J, Yussim L. Effects of subgingival 

chlorhexidine irrigation in chronic moderate periodontitis. J 

Periodontol 1986;57:305-10. 

15. Fine JB,H arper DS, Gordon JM, Hovliares CS, Charles CH. 

Short term microbial and clinical effects of subgingival 

irrigation with an antimicrobial mouthrinse. J Periodontol 

1994;65:30-6. 

16. Babay N, Al- Jasser N. Subgingival irrigation effects of 

chlorhexidine or sanguarine on gingivitis in orthodontic 

patients. J Clin Pediatr Dent 1996;20:225-8. 

17. Asari AM, Newman HN, Wilson M, Bulman JS. 0.2% 

commercial chlorhexidine solution as subgingival irrigants in 

chronic periodontitis. J Clin Periodontol 1996;23:320-5. 

 

How to cite the article: Chowdhery T, Sharma B, Pal C, 

Gupta SJ, Sharma N, Dodwad VM. Efficacy of 0.2% 

tempered chlorhexidine as a subgingival irrigant in chronic 

periodontitis: A randomized control trial. J Dent Specialities 

2019;7(1):19-22. 

 

 

 

 

 



Original Research Article http://doi.org/10.18231/j.jds.2019.005 

J Dent Specialities. 2019;7(1):23-27 23 

Prevalence of oral mucosal lesions/conditions in 35-44 years age group of adults of Patna 

city, Bihar, India 

Samar Ali Faraz1, Irfanul Huda2*, Aaysha Tabinda Nabi3, Amber Ali Fraz4, Asmat Fatima5, Nimmi Singh6 

1,4MDS, 2,3Reader, 5PG Student, 6Associate Professor, 1Dept. of Medicine and Radiology, 2,3Dept. of Prosthodontics, 4Dept. of 

Maxillofacial Surgery, 5Dept. of Conservative Dentistry and Endodontics, 1,2Patna Dental College and Hospital, Patna, Bihar, 3-6Indira 

Gandhi Institute of Medical Sciences, Patna, Bihar, India 

*Corresponding Author: Irfanul Huda 
Email: drirfanul76@gmail.com 

Abstract 
Introduction: To study the prevalence of oral mucosal lesions/conditions in the 35-44 age group of adults of Patnacity, Bihar, India. This 

study aims to assess the prevalence and describe the epidemiology. 

Materials and Methods: A Hospital based survey was carried out among patients attending the outpatient Department of Oral Medicine & 

Radiology in Buddha Institute of Dental Sciences & Hospital, patients aged 35-44 year age group as per the index age group as per the 

World Health Organization’s Basic Oral Health Survey’s Criteria.  

Result: The present study was designed on 1200 subjects to assess the prevalence of oral mucosal lesion who visited our department 

seeking dental treatment. The result showed that leukoplakia was the most prevalent in our population. More subjects with leukoplakia of 

40-44 years in our population were males. Lesion was more prevalent in buccal mucosa and lichen planus had female predeliction in the 

age group of 35-40 years of age. The lesion was more prevalent in buccal mucosa. 

 

Keyword: Leukoplakia, Lichen planus, ANUG, OSMF. 

Introduction 
The oral mucosa serves as a protective barrier against 

trauma, pathogens and carcinogenic agents. It can be 

affected by a wide variety of lesions and conditions, some of 

which are harmless while others may have serious 

complications. Identification and treatment of these 

pathologies are an important part of total oral health care.1 

Although the terms dental health and oral health are 

used almost synonymously when stating the goals for oral 

health, such statements are usually valid only for dental 

health. This may lead to severe underestimation of the need 

for total health care. When planning measures for improving 

oral health, the lack of data may lead to a risk of 

overlooking diseases of the soft tissues in, and adjacent to, 

the oral cavity. Prevalence data of oral mucosal lesions are 

available from many countries, but the information is 

usually restricted to very few lesions in each survey.2 

Epidemiological studies can provide an important vision for 

understanding the prevalence, extent and severity of oral 

disease in population. There are relatively few systematic 

studies of the prevalence of such lesions in children and 

youth.3 

Nowadays the importance of oral health to life quality 

is not in our world. Oral lesions can interfere with daily 

social activities in involved patient through impacts on 

mastication, swallowing and speech and symptoms like 

xerostomia, halitosis or dysesthesia. Epidemiological assays 

declare a wide variety in the prevalence and most common 

types of oral lesions in various regions of the world.4 

It is important to know the prevalence of oral mucosal 

lesions/conditions in the general population as it has a 

significant negative effect on the oral health, irrespective of 

the etiology, which will effect the quality of life.5 Proper 

management of a patient with an oral lesion starts with an 

accurate diagnosis. There are lesions whose diagnosis can 

be made based on data gathered during the history.6 

Oral diseases are major public health problem. Among 

them oral cancer is at the top of the list. Oral Cancer is the 

6th most common cancer in the world which accounts for 

350,000 new cases and 128,000 death annually. The most 

common oral precancerous lesions are oral leukoplakia, 

erythroplakia, nicotinapalati and oral sub mucous fibrosis. 

Other include candidiasis, recurrent herpes labialis, hairy 

tongue, lichen planus etc. The overall prevalence of pre 

cancerous lesion among patients attending hospital in 

certain places of India range between 2.5% to 8.4%. 

Screening of apparently healthy individuals discloses cancer 

in early and precancerous stage and treatment will be most 

effective. Precancerous lesions and conditions are seen in 

healthy individual and hence can be identified by screening. 

Hence the present study is proposed to screen the oral cavity 

to identify the precancerous lesions/conditions.7 

 

Aims and Objectives 
This study aims to establish the prevalence and describe the 

epidemiology. To assess the prevalence of oral mucosal 

lesions/conditions in the 35-44 age group of adults of Patna, 

Bihar, India. 

 

Materials and Methods 
A Hospital based survey was carried out among patient 

attending the outpatient Department of Oral Medicine & 

Radiology in Buddha Institute of Dental Sciences & 

Hospital, patients aged 35-44 year age group as per the 

index age group as per the World Health Organization’s 

Basic Oral Health Survey’s Criteria. 

Sample Size: 1200 outpatients 
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Method and Collection of Data: Outpatients from 

Department of Oral Medicine & Radiology in Buddha 

Institute of Dental Sciences & Hospital, were screened and 

patient with the following criteria were excluded from the 

study 

1. Patients with any systemic disease. 

2. Patients having any malignant oral lesions. 

3. Patient in whom an intra oral examination is not 

possible due to inadequate mouth opening. 

After ethical committee review oral examination was 

done by type III mouth mirror and adequate illumination. 

The oral clinical examination was carried out by single 

examiner. The data was recorded by an assistant who 

accompanied the examiner. The collection data was 

tabulated and sent for statistical analysis. 

 

Result 
The data obtained from the study was compiled, tabulated 

and subjected to statistical analysis. A total of 1200 patient 

were evaluated. These 1200 subjects were divided into 2 age 

groups, 35-40 years and 40-44 years. The prevalence of oral 

mucosal lesion in our study was based on WHO oral health 

survey criteria. The gender wise distribution and location of 

the mucosal lesion in the study specimen was observed. 

Table 1, shows the prevalence of oral mucosal lesions/ 

conditions in 35-44 years of age group of subjects. 

Prevalence of oral mucosal lesions / conditions was 

classified according to age & gender. No abnormal 

condition was detected in 866(72.16%) of the subjects. The 

most prevalent variant was leukoplakia which was 

74(6.1%). The second most prevalent was lichen planus was 

53(4.42%). Aphthous ulcer was reported in 69(5.75%) 

subjects, herpetic ulcer 39(3.25%), traumatic ulcers 

22(1.83%) of subjects. Table 2 shows gender wise 

distribution of Oral Mucosal Lesion /Condition in 35-44 

years age group of subjects. Out of 1200 patients 600 were 

males & 600 were females in the range of 35-44 years of 

age group. In the present study out of 74(6.1%) leukoplakia 

was more prevalent in males 67(5.58%) than females 

7(0.58%). In the study group the prevalence of Lichen 

Planus in which out of 53(4.42%) subjects, males were 

21(1.75%) & females were 32(2.67%). In the present group 

of subjects the prevalence of variants of ulceration was 

detected, aphthous ulcer out of 69(5.75%), males were 

25(2.08%), females were 44(3.7%), herpetic ulcer out of 

39(3.25%), males were 10(0.83%), females were 

29(2.42%), traumatic ulceration out of 22(1.83%), males 

were 13(1.08%), females were 9(0.75%). ANUG was 

observed in male 1(0.08%) and female 1(0.08%) out of 

2(0.17%). In our population Candidiasis was observed in 

35(2.92%) males. In our study other conditions (OSMF) 

were more prevalent in females 24(2.0%) than males 

16(1.33%) out of 40(3.33%). Table 3 shows age group of 

study specimen: a total of 1200 subjects in the age range of 

35-44 years were included. Since the minimum age of 

individuals in the study group was 35 years & the maximum 

aged individual was 44 years, the study age group was 

divided in two groups as Group A age range from 35-40 & 

Group B more than 40. The different age group & number 

of subjects in each group were as follows, Malignant tumour 

had 0(0%), subjects in both the groups, leukoplakia had 

22(1.83%) subjects in the age range group of 35-40 were 

52(4.33%) in the age group of> 40 years. Lichen Planus 

31(2.58%) was in the age between 35-40 & 22(1.83%) was 

above the age range of 40-44 of age. In our study presence 

of aphthous ulceration was detected in 41(3.42%) in the age 

range of 35-40 & 28(2.33%) in the age range of 40-44, 

herpetic ulceration 25(2.08%) in the age range of 35-40 & 

14(1.17%) in the age range of 40-44, traumatic ulceration 

15(1.25%) & 7(0.58%) in the age range of 35-40 & more 

40-44 simultaneously. 1(0.8%), 1(0.08%) were in the age 

group of 35 to 40 & > 40 in ANUG. Candidiasis had 

19(1.53%) in the age range between 35-40 & 16(1.33%) in 

the age of 40-44. Other conditions (OSMF) were prevalent 

28(2.33%) in the age range of 35-40 & 12(1.00%) in the age 

range of 40-44. (Table 3). Location of oral mucosa lesion of 

study specimen in the present study the prevalence of oral 

mucosal lesion & conditions were distributed according to 

location of the lesion. The prevalence of oral mucosal lesion 

was 93(27.84%) in the buccalmucosa, gingiva 56(16.77%), 

tongue 72(21.56%), junction of the hard &soft palate 

19(5.69%), labial vestibule 37(11.08%), buccal vestibule, 

palate, lip had a similar prevalence of 19(5.69%).  

 

 

Table 1: Prevalence of oral mucosal lesion/ condition in 35-44 years age group of subjects 

Oral Mucosal Lesion Total 

No abnormal condition 866 (72.16%) 

Leukoplakia 74 (6.1%) 

Lichen Planus 53 (4.42%) 

Ulceration- aphthous 69 (5.75%) 

Ulceration- herpetic 39 (3.25%) 

Ulceration- traumatic 22 (1.83%) 

Acute necrotizing ulcerative gingivitis (ANUG) 2 (0.17%) 

Candidiasis 35 (2.92%) 

Other condition (OSMF) 40 (3.33%) 

Total 1200 (100%) 
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Table 2: Gender wise distribution of Oral Mucosal Lesion/ Condition in 35-44 years age group of subjects 

Oral Mucosal Lesion Male (N=600) Female (N=600) Total 

No abnormal condition 412(34.33%) 454(37.83%) 866(72.16%) 

Leukoplakia 67 (5.58%) 7 (0.58%) 74 (6.1%) 

Lichen Planus 21 (1.75%) 32 (2.67%) 53 (4.42%) 

Ulceration- aphthous 25 (2.08%) 44 (3.7%) 69 (5.75%) 

Ulceration- herpetic 10 (0.83%) 29 (2.42%) 39 (3.25%) 

Ulceration- traumatic 13 (1.08%) 9 (0.75) 22 (1.83%) 

Acute necrotizing ulcerative gingivitis (ANUG) 1 (0.08%) 1 (0.08%) 2 (0.17%) 

Candidiasis 35 (2.92%) 0 (0%) 35 (2.92%) 

Other condition (OSMF) 16 (1.33%) 24 (2.0%) 40 (3.33%) 

Total 600 (50%) 600 (50%) 1200 (100%) 

Chi-square, df = 104.8, 7, P value = 0.0001 (Significant, p<0.05) 

 

 Table 3: Age group of study specimen 

Oral Mucosal Lesion 
Age (Years) 

Total 
35-40 >40 

No abnormal condition 418 (34.83%) 448 (37.33%) 866 (72.16%) 

Leukoplakia 22 (1.83%) 52 (4.33%) 74 (6.1%) 

Lichen Planus 31 (2.58%) 22 (1.83%) 53 (4.42%) 

Ulceration- aphthous 41 (3.42%) 28 (2.33%) 69 (5.75%) 

Ulceration- herpetic 25 (2.08%) 14 (1.17%) 39 (3.25%) 

Ulceration- traumatic 15 (1.25%) 7 (0.58%) 22 (1.83%) 

Acute necrotizing ulcerative gingivitis (ANUG) 1 (0.8%) 1 (0.08%) 2 (0.17%) 

Candidiasis 19 (1.53%) 16 (1.33%) 35 (2.92%) 

Other condition (OSMF) 28 (2.33%) 12 (1.00%) 40(3.33%) 

Total 600 (50%) 600 (50%) 1200(100%) 

Chi-square, df = 104.8, 7, P value = 0.0001 (Significant, p<0.05) 

 

Discussion 
Our study was conducted to estimate the prevalence of 

disease in our population at Patna in Bihar and identifying 

the mucosal lesion. In the present study total of 1200 

subjects were included from the Outpatient of department of 

Oral Medicine & Radiology. This study was consistent with 

the findings of Kovac et al who conducted the study on total 

of 1190 subjects.8 

In our study no abnormal conditions were seen in 866 

(72.16%) subjects. Our study was similar to Cebeci et al9 

who concluded that no mucosal lesion was detected in 

84.5% of population. The prevalence of leukoplakia in our 

population was 74(6.1%), which is consistent with the 

finding of Axell T10 who reported prevalence of 4.76%. 

Lichen Planus was found in 53(4.42%) in our population 

which is comparable with the Hegde M N.11 

In present study aphthous ulceration was 69(5.75%), 

herpetic ulceration 39(3.25%), traumatic ulceration 

22(1.83%) of the total subjects. This study was similar to 

Muhaidat ZH4 who stated the prevalence of oral ulceration 

in 55.78% of subjects. In our study ANUG was reported in 

2(0.17%) subjects which was similar to Al –Attas SA12 that 

is 0.2%. Candidiasis was reported in our population 

35(2.92%); this finding was consistent with Dundar N13 

Similar study was conducted by Mathew A L in 2008,1 

Ikeda B14 who reported the prevalence of oral candidiasis in 

there population was 3.07%. 

In our study the prevalence of OSMF was 40(3.33%) 

which was comparable with studies done by Rajendran R5 

(2.73%) and, Patwardhan N6 (2.5%). 

In our study the most prevalent oral mucosal lesion was 

Leukoplakia 74(6.1%), Lichen Planus 53(4.42%), followed 

by aphthous ulceration 69(5.75%), herpetic ulceration 

39(3.25%), traumatic ulceration 22(1.83%), ANUG 

2(0.17%), candidiasis 35(2.92%) & other condition (OSMF) 

40(3.33%) were reported. This study is similar to Dagli R 

J.14 In our study gender wise distribution of oral mucosal 

lesion/condition in 35-44 years age group of subjects were 

done. Out of 1200 study group 600 were males & 600 were 

females. Leukoplakia was more prevalent in male 

67(5.58%) than females 7(0.58%) in the total of 74(6.1%). 

Similar study was also conducted by Kovac–Kovacic M8 

who stated that leukoplakia was more prevalent in men than 

in women 4.6% & 1.7% respectively, 2.7% & 1% for men 

& women respectively by N Ikedia in 1991.15 

In our study out of 53(4.42%), lichen planus observed 

in male was 21(1.75%) & female 32(4.26%) which is 

consistent with Kovac –Kovacic M (women (3.0%) & men 

(1.5%) and N Ikedia in 1991.8,15 

In the present study aphthous ulceration 69(5.75%) out 

of which 25(2.08%) male & 44(3.7%) female, herpetic 

ulceration 39(3.25%) in which male 10(0.83%) & female 

29(2.42%), traumatic ulceration total of 22(1.83%) 

13(1.08%) were male & 9(0.75%) female the study was 

similar to Chattopadhyay Ain 2007. In the present study 

ANUG was 1(0.08%) in male & 1(0.08%) in female of 
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2(0.17%). This result is also consistent with the study of Al 

–Attas S Ain 2014.12 

In the present study candidiasis was 35(2.92%) in male, 

0(0%) in female out of 35(2.92%), these results are similar 

to Hegde et al11 (male 1.3%, female 0.56%). 

In our study OSMF was 16(1.33%) in male, 24(2.0%) 

in female out of 40(3.33%) this study is consistent with 

Saraswathi TR.16 

In the present study 1200 subjects enrolled, site 

distribution was done on the basis of location of oral 

mucosal lesion of study specimen. 

The buccal mucosa was found to be most frequently 

involved site 93(27.84%) followed by gingiva 56(16.77%) 

& tongue 72(21.56%). The involvement of the lesion at the 

junction of hard and soft palate was 19(5.69%), labial 

vestibule 37(11.08%), site distribution of buccal vestibule, 

palate, lip were more equal 19(5.69%) each. 

The most common site of involvement of oral mucosal 

lesion was buccal mucosa, followed by tongue and gingiva. 

This was compared by similar study done by Gaphor S M17  

who reported that buccal mucosa was found to be most 

frequently involved site 41.1% and tongue 23.5% and 

gingiva 12.5% this study was also similar to Bratic Marija 

B.19 who reported that buccal mucosa was involved in 82% 

and tongue 25.6% of cases respectively. Mathew AL1 

reported that the main site of involvement was buccal 

mucosa and tongue and Gambhir R S2 reported 17 cases 

(16.8%) involving buccal mucosa. 

In the present study with the sample size of 1200 

subjects, the results clearly indicate that in our population 

prevalence of oral mucosal lesion, leukoplakia is the most 

prevalent. Male are commonly affected at the age group of 

40-44 and buccal mucosa is the most common site observed. 

 

Conclusion 
The present study was designed on 1200 subjects to assess 

the prevalence of oral mucosal lesion who visited our 

department seeking dental treatment. 

Results showed that leukoplakia was the most prevalent 

in our population. More subjects with leukoplakia of 40-44 

years in our population were males and the lesion was more 

prevalent in buccal mucosa. The results in our study 

suggested that lichen planus had female predeliction in the 

age group of 35-40 years of age. The lesion was more 

prevalent in buccal mucosa. It was observed that among 

ulceration, apthous ulceration was more prevalent. The 

lesion showed female > male. ANUG had equal predilection 

of male and female. It was observed that the prevalence of 

oral candidiasis in our population was more in 35-40 years 

of age group. Males were predominantly affected more than 

females. The result of our study showed prevalence of other 

condition (OSMF) was higher in female than male in the 

age group of 35-40 years of age. 

In conclusion, the result of present study provides 

information on the prevalence of oral mucosal lesion in our 

population and the result of this study showed that the 

prevalent oral mucosal lesion is leukoplakia. It is observed 

that males of higher age are affected more than female. 

Buccal mucosa is the most common location of the oral 

mucosal lesion. Hence it is important that preventive effort 

be carried out by the concerned dental professional in 

establishing tobacco cessation education in masses. 

Therefore the findings of this study possibly provide 

important information about the types and prevalence of 

oral mucosal lesions among our population and this can 

served as base line data for future studies on the prevalence 

of different oral lesions in the general population. 
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Abstract 
Endodontic surgery is a safe and passable alternative when teeth are not responding to traditional endodontic therapy and don’t acquire 

favourable outcomes. Apicoectomy involves surgical management of a tooth with a periapical lesion which cannot be resolved by routine 

endodontic treatment. Because the term “apicoectomy” consists of only one aspect of a multifaceted series of surgical procedures, i.e 

removal of root apex, the terms “periapical surgery” or “periradicular surgery” are more apposite. It must only be applied in specific 

situations. Endodontic treatment failures can be related to: extra-radicular infections such as periapical actinomycosis; to foreign body 

reactions that can be caused by endodontic material extrusion; to endogenous cholesterol crystal accumulation in apical tissues and 

unresolved cystic lesion. 

 

Keywords: Apicoectomy, Root resection, Surgery, Tooth. 

Introduction 
Apical surgery is the standard endodontic surgical procedure 

to maintain a tooth with significant periapical lesion that 

cannot be treated with conventional endodontic re-

treatment. When any non-surgical or conventional 

endodontic treatment fails, apical surgery or apicoectomy is 

the procedure which is mostly conducted as retreatment. 

Indications for apical surgery have been updated in the past 

by the ESE (European Society of Endodontology, 2006) and 

it includes the following:1 

1. Radiological findings of apical periodontitis and/or 

symptoms associated with an obstructed canal (the 

obstruction proved not to be removable, displacement 

did not seem feasible or the risk of damage was high). 

2. Extruded material with clinical or radiological findings 

of apical periodontitis and/or symptoms continuing over 

a prolonged period. 

3. Persisting or emerging disease following root-canal 

treatment when root canal re-treatment is inappropriate. 

4. Perforation of the root or the floor of the pulp chamber 

and where it is impossible to treat from within the pulp 

cavity.  

The most adopted surgical methods to solve any 

endodontic failures, accidents and complications of any 

conventional treatment are: curettage with periapical 

planning, apicoectomy, apicoectomy with retro-filling, 

apicoectomy with retro-instrumentation and canal retro-

filling and filling simultaneous to surgery.2 

Apicoectomy involves the surgical removal of tooth 

root apex or root end resection which can be done alone or 

in combination with placing a retrograde filling in order to 

seal the apical part of the root.3 In the year 1884, 

apicoectomy procedure was well described and defined by J. 

Farrar4 as “a bold act, which removes the entire cause [of 

disease] and which will lead to a permanent cure which may 

not be the best in the end, but the most humane.” According 

to Black,5 the root-resection technique i.e. amputation of the 

root apex has been originated as a treatment for “pyorrhea 

alveolaris” complicated by a dental abscess in the late years 

of the 19th century as a valid alternative to a dental 

extraction. Apicoectomy (root resection or root amputation) 

signifies the removal of the apices of pulpless teeth in which 

satisfactory root or pulp canal therapy has been performed. 

This operation is performed to remove known or unknown 

infection, granulation tissue or cystic areas that involve 

these teeth; yet retaining the major portion of the roots in 

situ.6 Thus, the success relies on different factors and is 

verified through clinical and radiographic evaluations 

during follow up.7-9 

According to Weine, indications for tooth resection are:10-13  

1. Severe vertical bone loss involving only one root of 

multi-rooted teeth 

2. Through and through furcation involvement 

3. Unfavourable proximity of roots of adjacent teeth 

4. Preventing adequate hygiene maintenance in proximal 

areas 

5. Severe root exposure due to dehiscence  

 

Endodontic and restorative indications for apicoectomy are:  

a. Prosthetic failure of abutments within a splint. For 

example, if a single or multirooted tooth is 

periodontally involved within a fixed bridge, instead of 

removing the entire bridge, if the remaining abutment 

support is sufficient, the root of the involved tooth is 

extracted. 

b. For endodontic failure, hemi-section is useful in cases 

in which there is perforation through the floor of pulp 

chamber or pulp canal of one of the roots or an 

endodontically involved tooth which cannot be 

instrumented, and  

c. Vertical fracture of one root. However, the prognosis of 

vertical fracture is futile. If vertical fracture traverses 

one root while the other roots are unaffected, the 

offending root may be amputated.  
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Along with all these, apicoectomy is also indicated in 

severe destructive processes which may occur as a result of 

furcation or sub-gingival caries, traumatic injury and large 

root perforations during endodontic therapy. 

Contraindications of apicoectomy include:  

a. Strong adjacent teeth available for bridge abutments as 

alternatives to hemisection 

b. Inoperable canals in root to be retained 

c. Fused roots making separation impossible  

d. The tooth has no function (no antagonist, no strategic 

importance serving as a pillar for a fixed prothesis) 

e. Unrestorable tooth 

f. Periodontally compromised tooth and  

g. An uncooperative patient or a medically compromised 

patient for an oral surgical intervention.14 

 

In the present report, we describe patients who had 

undergone apicoectomy because of failure of the 

conventional endodontic treatment. Our aim was to maintain 

a tooth by performing a surgical procedure that has a 

periapical lesion to eliminate any extra-radicular infection, 

foreign body material or cystic tissue. 

 

Case Description 

The ethical approval for this study was obtained from DJ 

College institutional ethical committee and informed 

consent was obtained from the patients. 

Population 

The present study involved 3 patients who had undergone 

unsuccessful conventional endodontic treatment. 

Radiographic images of the case suggested a persistent 

injury in the periapical region of the root. The patients 

included were in the age group of 25-32 years. The systemic 

anamnesis of all patients were non-contributory. 

Surgical Procedure 

The procedure of apicoectomy was planned and performed 

in all patients by the same surgeon. Firstly, the perioral soft 

tissues were cleaned, washed and painted with povidone-

iodine in order to minimize contamination of the surgical 

wound. Under local anaesthesia with lidocaine HCl 2% 

injection [1:100000], the most commonly used 

mucoperiosteal flap, trapezoidal flap was performed for 

apical access in the anterior region with an obvious mesial 

and distal releasing incision. Once the full thickness flap 

was raised to expose the apical abscess, degranulation of the 

site was performed to locate the root end. On exposure, the 

root end was denuded off the cortical bone which eliminated 

the use of bur. The periapical pathological tissue was 

curetted properly to enhance the accessibility and visibility 

of the surgical field. Subsequently, root end resection was 

completed followed by formation of small retrocavity at the 

root end. After isolation of the surgical area, obturation was 

performed and IRM (Endomethasone N, Septodont, France) 

was used as root end sealing material in order to provide a 

tight apical seal. All the surgical sites were closed and 

secured using 3-0 sutures followed by placement of 

periodontal dressing Coe-PakTM (GC America COE-PAK). 

 

Case 1 

A 28 year old female patient presented with a chief 

complaint of pain in tooth #21. After proper clinical and 

radiographic examination, a large periapical radiolucency 

was observed at the apex suggestive of a failed endodontic 

treatment in the referred tooth. As this periapical 

radiolucency was not resolved with conventional endodontic 

treatment, apicoectomy procedure was performed. The 

radiograph was taken immediately after obturation and the 

case was followed up after four months (Fig 3a-3e). 

 

 
Fig. 1a: Preoperative #21; b: Preoperative radiograph; c: Flap raised and defect exposed; d: Suturing done; e: Radiograph 

after 3 months 
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Case 2 

A 26 year old female patient presented with pain in tooth 

#41. The clinical and radiographic examination was done 

and an unsatisfactory endodontic treatment was confirmed 

in the tooth in question. The radiographic findings 

suggested a persistent injury in the periapical region of the 

tooth. To treat the injury, it was decided to perform an 

apicoectomy on the respective tooth (Fig 2a-2f). The 

apicoectomy procedure was performed and radiograph was 

taken immediately after obturation. The follow-up 

radiograph was taken after four months. 

 

 

 
Fig. 2a: Preoperative #41; b: Preoperative radiograph; c: Flap raised to expose the defect; d: Suturing done; e: Post-

obturation radiograph 

  

 
Fig. 3a: Preoperative #11; b: Flap raised and defect exposed; c: Suturing done; d: Immediate post-obturation radiograph; e: 

After 4 months 
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Post-Operative Instructions 

Tablet Zerodol P (BID×3 days) was prescribed as an 

analgesic. Antibiotics were not recommended since the 

infection rate following endodontic surgery is lower. Oral 

hygiene procedures were instructed such as careful brushing 

and flossing (to begin after 24 hours). Proper nutrition and 

fluids were advised along with chlorhexidine rinse twice a 

day. However, Seymour et al (1986) conducted a study 

regarding post-operative pain after apicectomy and 

concluded that it is of short duration and reaches its 

maximum intensity in the early postoperative period.15 

 

Suture Removal and Evaluation 

Sutures were removed 4 days after the surgery as short 

periods are preferred to enhance healing. There was 

indication of primary wound closure. Follow-up visits were 

at 4 weeks, post removal of sutures, at 4 months and at 6 

months. The post-operative healing was classified as 

complete, partial healing (incomplete), uncertain, and no 

healing (or failure).16-18 

 

Results 
Post 4 months, no fistula formation or painful symptoms 

were observed. Periapical bone repair was confirmed by 

periapical radiographs. A CBCT (Cone beam computed 

tomography) image taken after 6 months showed a 

radiolucent image, interpreted as fibril healing. 

 

Discussion 
The most conventional or historical pathway to current 

surgical endodontic procedures and their applications has 

been tortuous and complex. Many newer techniques, 

defined as “revolutionary” that are being practiced today are 

simply re-interpretation of surgical concepts that were lost 

in the archives of time.11 Among all these concepts, apical 

surgery proves to be the best resort to preserve natural teeth 

after its failed endodontic treatment.19,20 

The most common reasons cited for failure of 

endodontic therapy are, the absence of root-end filling and 

incorrect root end preparations.21 In 1930, Coolidge 

emphasized the importance of a well-sealed root canal prior 

to apicoectomy. Grossman referred to root amputation as 

dental proof of the old adage, “half a loaf is better than 

none”.22 The apical portion was cut at 45º to the long axis of 

the tooth. Regardless of some authors10 who advocate that 

larger the cut angle, larger will be the dentinal tubule 

exposure, this inclination degree was needed to allow total 

root surface exposure, aimed at facilitating the requisite 

operative procedures. 

The use of modern surgical techniques and equipments 

has resulted in an increase in the success rate upto 92% for 

the same procedure.23,24 Nevertheless, the chances of failure 

of the apicoectomy procedure may be attributed to several 

factors. For instance, Leonardi et al.25 suggested that the 

drill type employed at the root apex, or laser execution, as 

well as the cut angle may influence the post-operative 

results. Hence, it is vital to obtain the cut surface as regular 

as possible. Also, the apical cut must involve anatomical 

variations such as the presence of isthmuses and accessory 

canals as these act as a reservoir for bacteria and necrotic 

pulp tissue, which can lead to treatment failure. 

Regarding apical filling materials, a number of 

biocompatible materials have been introduced like MTA, 

Super EBA, and IRM. Nowadays, Guided tissue 

regeneration (GTR) techniques have also been projected as 

an adjunct with the intention to promote healing after 

periapical surgery.23,26 

Tortorici et al27 in 2014 compared the outcomes of 

traditional apicoectomy [trapezoidal flap and retrograde 

obturation with silver amalgam (without zinc non Ygamma-

2)] with modern apicoectomy [MTA (ProRoot [gray]; 

Dentsply Tulsa Dental, Johnson City, TN), as root-end 

filling material] by means of a controlled clinical trial with 

5-year follow-up. They investigated 938 teeth in 843 

patients and put forward that modern apicoectomy has a 5 

times higher success rate (odds ratio, 5.20 [95% confidence 

interval, 3.94Y6.92]; P G 0.001) compared with the 

traditional technique. In the present study, the traditional 

technique with different filling material was used, 

increasing its chance towards more success. 

In recent times, GTR techniques i.e. use of bone graft 

along with barrier membranes in adjunct to endodontic 

surgeries has been used to promote bone healing. Bernabé et 

al28 reported a case of peri-radicular surgery with a 

combination of MTA and bovine bone graft and a cortical 

collagen membrane. They suggested that this procedure can 

be used to save teeth with questionable prognosis and is also 

favourable for osseous healing. It also aids in the 

regeneration of bone, periodontal ligament and cementum 

after periapical surgery. 

Apicoectomy procedure can also be executed in the 

process of autotransplantation of an immature tooth. Jakse et 

al in 201829 reported autotransplantation of lower premolar, 

in which the apicoectomy procedure i.e cutting the root tip 

of an almost fully developed tooth was proved to be 

successful leading to improvement of the tooth prognosis. 

The clinical and radiologic follow-up examinations were 

done for up to 18 months. Autotransplantation along with 

intraoperative apicoectomy actually helps in 

revascularization and uneventful periodontal regeneration. 

In order to prove its success rate, Raedel et al in 201530 

conducted a retrospective study to measure the outcome of 

apicoectomies under practice conditions by mining an 

insurance database. They traced a total of 93,797 teeth in 

77,636 patients after apicoectomy and evaluated the tooth 

survival rate at first, second and third years after surgery. 

The cumulative 3-year survival rate was found to be 81.6% 

among which the anterior teeth showed a significantly 

higher survival rate (84.0%) compared to posteriors. They 

postulated that teeth which were treated with apicoectomies 

are acceptable and successful for an intervention that was 

primarily conducted as retreatment after the failure of 

conventional root canal treatment. 
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Conclusion 
Based on the contemporary understanding of endodontic 

concepts for success and failure, assessment and subsequent 

treatment of apicoectomy procedures have greatly 

improved. Advances in apicoectomy armamentaria and 

materials have enabled endodontists to treat challenging 

cases with much greater efficacy. The surgical technique 

which has been applied in this case i.e. apicoectomy, was 

appropriate and the results were satisfactory. 
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Abstract 
Mandibular molars are the first teeth to erupt in the oral cavity having high caries susceptibility index, which actually necessitates cautious 

oral hygiene measures. Any deprivation in the upkeep may prompt significant issue like furcation involvement. Advances in dentistry, and 

the expanded wants of patients to keep up their dentition, have led to treatment of teeth that once would have been removed. 

Bicuspidization is a surgical procedure performed on the mandibular molars for the partition of the mesial and distal roots with their 

individual crown divides; this detachment takes out the existence of a furcation and encourages viable oral hygiene practice. A 30-year-old 

female patient reported with the chief complaint of pain and food lodgement in right mandibular first molar. On examination, the tooth was 

sensitive to percussion and revealed Grade I mobility. On radiographic examination, bone loss was evident in the intra- radicular area. Root 

canal treatment was done followed by bicuspidization of tooth. 

 
Keywords: Bicuspidization, Furcation, Mandibular molars, Nabers probe. 

Introduction 
A mandibular molar is bisected into two parts post root 

canal treatment to form two units of single bicuspid molars 

which makes it easy for the patient to maintain the area.1,2 

Bicuspidization procedure is indicated in cases of extensive 

grade III periodontal defects particularly of mandibular 

molar where tunnelling procedure is required for oral 

hygiene maintenance.3 Nabers probe is used for the 

diagnosis of furcation involvement and it passes through 

and through in the furcation area.4,5 Thus, treatment of 

furcation involved tooth includes endodontic treatment 

followed by open flap debridement procedure. Then the 

bicuspidization procedure is carried out and post endodontic 

restoration is established which helps in proper plaque 

control.6,7 

 

Case Report 
A female patient aged 30 years reported to the department 

of periodontics along with complaint of pain and food 

lodgement in right mandibular first molar region. Patient 

was advised interproximal brushing technique to keep the 

furcation area disinfect, Moreover there was repeated 

swelling of the gums which reconciled by itself. During 

examination the tooth was sensitive to percussion and was 

having Millers Grade I tooth mobility. While probing there 

was 5mm pocket depth along with the furcation 

involvement and that was can evident radiographically. 

Endodontic therapy and post-endodontic restoration was 

done. 

Postoperative radiograph of root canal therapy (Fig. 1). 

Surgical area was anesthetized and full thickness flap was 

raised by giving crevicular incisions (Fig. 2). Vertical cut 

was given in the center of the tooth to separate the crown 

into two cuspids (Fig. 3,4). Area was debrided and irrigated, 

following which flap was repositioned and sutured by using 

3/0 silk sutures (Fig. 5). After six weeks of the procedure 

the tooth was prepared for metal restoration (Fig. 6). Metal 

crown was placed with the help of glass ionomer cement 

(Fig. 7). 

 

 
Fig. 1: Radiograph after root canal therapy  

 

 
Fig. 2: Post-operative after flap reflection 
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Fig. 3: Post-operative after flap debridement 

 

 
Fig. 4: Showing hemisection 

 

 
Fig. 5: Post-operative after suturing 

 

 
Fig. 6: Crown preparation 

 

 
Fig. 7: Final prosthesis 

 

Discussion 
Usually Grade III Furcation involved molars become a 

challenging aspect for the dentists because there is 

inaccessibility so patients are not able to maintain the area 

clean. Non-surgical periodontal therapy (NSPT) is not 

successful in the various patients due to inaccessibility 

which could not provide sufficient cleaning to the furcation 

area and also incomplete debridement.8,9 

Farshchian and Kaiser (1988)10 revealed that in the cases 

where adequate bony support around furcation involved 

molars the success rate chances become higher and there 

should sufficient separation between embrasure space of 

mesial and distal roots which helps in hygiene maintenance.. 

According to Newell (1991)11 suggested that the advantage 

of bicuspidization procedure is the retention of some or all 

the tooth structure and disadvantage in this procedure that 

the tooth required root canal treatment prior to the 

procedure. 

Saad et al. (2009)12 evaluated that bicuspidization 

procedure require surgical exposure which can leads to 

postoperative pain and discomfort to the patient. Root canal 

treatment is also mandatory prior to the procedure if root 
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canal failure occurs it can lead to failure of the entire 

procedure. 

Basten et al (1996)13 determined that furcation involved 

molars prognosis can be increased for a longer period oftime 

by maintaining adequate oral hygiene and surgical 

management.  

Various studies suggested that the tooth with furcation 

involvement can be kept in a healthy state upto 3-7 years. 

The success rate of bicuspidization procedure is depending 

upon the routine endodontic therapy and also proper case 

selection. Moreover, the proper restoration required which 

should not cause any discomfort with occlusion and 

periodontal health of the patient and the results showed an 

excellent bone healing response.14 

Nevertheless, some of the disadvantages related with 

bicuspidization as it is a surgical procedure, it can leads to 

pain and discomfort to the patient. Also there is root canal 

treatment is required prior to the procedure, so the failure of 

root canal therapy can cause failure of the entire 

treatment.15,16 

 

Conclusion  
Long term retension of mandibular molars with Grade III 

furcation is a challenging clinical dilemma but with a 

interdisciplinary approach of Periodontics, Endodontics and 

Prosthodontics promising results can be achieved. 

Bicuspidization is one such procedure by which we can 

conservatively restore masticatory function of mandibular 

molars without sacrificing the whole or a part of tooth. Long 

term success of the procedure depends on appropriate case 

selection, diagnosis and correct treatment planning by joint 

interdisciplinary approach. 
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Abstract  
The teeth present at birth or within the first month are termed natal and neonatal teeth respectively. In the present case the parents of a 20-

day old boy reported with swelling in the mandibular anterior region, associated with abscess which was subsequently drained and later on 

a neonatal tooth erupted in this region which was extracted. Natal and neonatal teeth although rare may be seen associated with 

pathologies; the management of which should be done after careful observation and examination. This paper represents a case report and 

the importance of knowledge among pediatric dentists related to natal/neonatal teeth. 
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Introduction 
The teeth existent at the time of birth are natal teeth whereas 

those that erupt within one month of birth are neonatal teeth. 

The incidence of neonatal and natal teeth ranges from 

1:2000 to 1:3500.1 The natal teeth are more frequently seen 

than the neonatal teeth with the ratio 3:1.2 These are most 

commonly seen in mandibular central incisor region 

followed by maxillary incisors.3 

Natal and neonatal teeth are accompanied by various 

difficulties such as discomfort on suckling and refusal to 

feed.4 The most commonly associated complication of the 

natal teeth is traumatic ulceration seen on ventral surface of 

tongue or lip and is known as Riga Fede disease. 

The natal and neonatal teeth have variable shape and 

size from small, conical to normal primary teeth. 

Utmosttime they are small, loose, discolored and 

hypoplastic in nature.2 Most commonly, these teeth are 

primary teeth (90%-99%), only scarcely (1% to 10%) of 

neonatal and natal teeth are supernumerary.4 They are 

usually adhere to the oral mucosa in varying degrees 

depending on the root formation.5This leads to their 

mobility and is associated with high risk of swallowing/ 

aspiration.6 

 

Case Report 
Parents of a 20-day old baby boy reported to the department 

of Pedodontics and Preventive Dentistry, with the chief 

complaint of swelling on the lower jaw of their newborn 

baby, due to which he was unable to breastfeed. The parents 

gave the history that there was no pathology at the time of 

birth, the swelling had erupted only 3-4 days back. On intra-

oral examination, a soft, edematous, abscess was seen in the 

anterior mandibular region. The surface of the abscess 

appeared shiny, white and ready to drain (Fig. 1). After 

application of topical anesthesia, 2% Lignocaine with 

adrenaline was infiltrated locally, and the abscess was 

subsequently drained with the help of a sterilized probe. 

After draining, a hard tooth could be felt under this region. 

The patient was allowed to leave but recalled after 1 week. 

After 7 days, the patient reported back to the 

department and a tooth was found to have been erupted at 

the place of the abscess (Fig. 2a). This neonatal tooth had 

Grade III mobility, however, at this time there was no 

swelling associated with it. As risk of aspiration of such 

teeth is high, hence, a decision of extraction of the tooth was 

made.2% lignocaine with adrenaline was used for local 

infiltration after application of topical anesthesia and the 

tooth was extracted (Fig. 2b), post-operative hemostasis was 

achieved (Fig. 2c). There was no root formed seen in the 

extracted tooth (Fig. 2d). The socket was thoroughly 

currettaged to assure that no odontogenic remnants are left. 

The patient was kept on follow up and on subsequent visit, 

the arch was completely healed (Fig. 3). 

 

 
Fig. 1: Showing lower lingual swelling with gingival 

abscess 
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Fig. 2: (a): Neonatal teeth seen in the anterior mandibular 

region; (b): Extraction of the neonatal teeth; (c): Post-

operative homeostasis achieved; (d): Extracted neonatal 

teeth 

 

 
Fig. 3: 1 month postoperative  

 

Discussion 
The presence of neonatal and natal teeth in the oral cavity of 

a neonate requires certain fundamental considerations to be 

followed. It is difficult to ascertain whether the tooth/ teeth 

in consideration is a prematurely erupted primary tooth or a 

supernumerary. The mobility of the teeth, root formation 

and the current age of the child are few of the factors that 

are looked upon while deciding whether to extract the teeth 

or not.3 If the teeth are not mobile then retention of the teeth 

in the oral cavity is the primary treatment so as to avoid the 

future space problems, and esthetic concerns. Extraction of 

such teeth is indicated only in cases of hypermobility which 

is more than 1mm and with high chances of aspiration.2 

Another reason to extract such teeth is to alleviate the 

feeding difficulties and to prevent from ulcerating 

conditions like Riga Fede disease.7 Till date there is no exact 

etiology found for this condition, however, its relation with 

certain factors like nutritional deficiency, endocrine 

disturbances and environmental factors like polychlorinated 

biphenyls (PCBs), dibenzofurans (PCDFs), and heredity are 

seen.2 In the current case, the child was born full term by 

caesarian delivery and was not related with any underlying 

abnormal medical history . 

At times, the neonatal/ natal teeth can be left non- 

extracted, if they are not associated with any pathological 

findings and do not interfere with the feeding. In such a 

case, the incisal edges of the teeth shall be smoothened to 

aid in proper feeding and avoid the injury to maternal 

breasts and infant’s tongue.8 The use of feeding splint for 

such condition was first advocated by Bjuggren.9 Another 

modality is covering of the incisal portion of the tooth with 

composite resin material.10 

 

Conclusion 
Neonatal teeth may at times be associated with other 

pathologic lesions. Careful examination, diagnosis and 

management of these teeth is important for the pediatric 

dentists as although the incidence is low, yet, when 

encountered deserves appropriate care and attention. 

 

Clinical Significance 

Presence of natal or neonatal teeth is alarming for the 

parents. A pediatric dentist should have knowledge about 

the presenting illness and management strategies of these 

teeth. 
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Abstract 
The progressing inflammatory periodontal disease, if left untreated, results in attachment loss. This can also affect the bifurcation or 

trifurcation of a multirooted teeth. Thus, the treatment and long-term retention of mandibular molar teeth exhibiting furcation involvement 

has always been a key challenge, especially when there is furcation involvement progressed to a class II furcation. Hemisection denotes the 

removal of compromised root and its associated crown portion with the loss of periodontal attachment and to maintain the original tooth 

structure to attain the fixed prosthesis. This case report demonstrates the successful management of hemisection of 36 with occlusal 

rehabilitation and it was aimed to follow a conservative treatment approach to retain as much as original tooth structure possible against the 

conventional option of extracting the natural tooth. 

 

Keywords: Endodontic-periodontal lesion, Furcation invasion, Class II furcation, Fixed partial denture, Prosthetic rehabilitation. 

Introduction 
Recent advancements in dentistry provides opportunity for 

the patients to maintain its functional dentition for lifetime 

period. Hemisection denotes the surgical separation of 

multi-rooted tooth, especially mandibular molar, through the 

furcation is in such a way that the root and its associated 

portion of the crown might be removed off or the roots 

being restored as individual crown. Once the tooth structure 

has been clinically judged, it must therefore undergo 

endodontic therapy first and then for its complete crown 

coverage. Selected root removal allows the access for the 

proper plaque control along with its resultant bone 

formation and the reduced pocket depth. The treatment thus 

includes endodontic therapy, periodontal therapy, tooth 

reconstruction and as well as prosthetic therapy such that the 

teeth are retained in whole or in its part for longer time 

period.1 Continued periodontal breakdown leads to total 

tooth loss until and unless these defects are being repaired 

of or eliminated and thus health of the tissues being 

restored. By post treatment approaches, these teeth can be 

used as an individual unit or as an abutment to fix a 

prosthesis which can restore its masticatory efficiency as 

well.2 Thus, a conservative approach preserves the tooth 

structure as much as possible and therefore retains at least a 

part of the tooth rather being getting extracted as a whole. 

 

Case Report 
A 40-year-old male patient came to the department of 

Prosthodontics and Oral Implantology with a chief 

complaint of loose tooth and pain in his left lower back 

tooth region from last 2 months. Pain was dull and irregular 

in nature, which aggravated during mastication. Patient did 

not give any previous medical and dental history. While on 

extra oral examination, no abnormality was detected. During 

intraoral examination, it was found that the patient had a fair 

oral hygiene and on probing the lower left mandibular first 

molar, periodontal pocket of 6-8mm was found on its buccal 

and distal surfaces along with grade II furcation (Fig. 1). 

The tooth was tender on percussion and was grade I mobile. 

IOPA revealed grade II furcation defect with loss of 

periodontal bone along with the distal root as compared to 

mesial root and periapical reduction within both the roots. 

The periodontal support of mesial root of 36 was good and 

the interproximal bone loss was observed between 36 and 

37 (Fig. 2). It was finally diagnosed as chronic generalized 

gingivitis along with localized periodontitis in left lower 

mandibular first molar. The treatment included extraction of 

36 following by placement of removable partial denture, 

fixed partial denture or implant but as the patient was 

unwilling to get the tooth extracted, a conservative approach 

was carried out which included the hemisection of distal 

root of 36 followed by its prosthetic coverage.  

 

 
Fig. 1: Pre-operative view 
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Fig. 2: Pre-operative radiograph 

 

Treatment Procedures 

Endodontic Phase 

Intentional root canal treatment of 36 was done (Fig. 2). 

After 14 days of obturation, hemisection procedure was 

carried out.  

Periodontic Phase 

After application of local anesthesia, crevicular incision was 

made from second premolar region to second molar region. 

Full thickness mucoperiosteal flap was raised to provide 

access for proper visualization, instrumentation and minimal 

surgery (Fig. 3). After opening of the flap, both curettage 

and debridement was done. Long shank tapered fissure 

carbide bur was used to make a vertical cut facio-lingually 

towards bifurcation area and the mesial root was extracted 

(Fig. 4). Intensive care was taken not to modify the bone 

and its adjacent tooth while removing the mesial portion of 

the root. Irrigation of the socket was done. Odontoplasty 

was done to remove the developmental ridges while mesial 

aspect of the distal root was contoured for facilitating oral 

hygiene measures (Fig. 5). Socket preservation was done by 

grafting at the site of extraction with “Bio-Oss.” The sutures 

were placed and COE pack dressing was done. The surgical 

site was allowed to heal with no occlusal stress on the distal 

root aspect for at least 4 weeks. Patient was then recalled 

after 3 months and IOPA revealed good bone translation 

(Fig. 6).After that restoration of the hemisected tooth was 

planned for fixed partial denture with respect to 35, mesial 

root of 36 and 37. 

 

 
Fig. 3: Mucoperiosteal flap raised 

 

 
Fig. 4: Sectioned mandibular molar 

 

 
Fig. 5: Post-operative view  

 

 
Fig. 6: Post-surgical radiograph 

 

Prosthodontic Phase (Fig. 7) 

Primary impression was made with irreversible hydrocolloid 

impression material and the casts were obtained. Face bow 

record was done and transferred to semi-adjustable 

articulator and the maxillary cast was mounted on it. The 

mandibular diagnostic cast was mounted using interocclusal 

record to check any kind of occlusal immaturities and 

necessary occlusal corrections were carried out. The tooth 
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preparation was done in respect to 35, distal part root of 36 

and 37 (Fig. 8). Margin on the distal aspect of 37 was placed 

approximately 3-4mm above gingival margin as the tooth 

structure was mesially tilted. The final impression was made 

by using putty-reline technique and the master cast was 

obtained (Fig. 9). Provisional restoration was fabricated and 

then placed (Fig. 10). The mandibular master cast was then 

mounted using interocclusal record. The wax patterns were 

fabricated, sprued and invested (Fig. 11). Casting 

procedures were carried out and metal framework was tried 

out in the patient’s mouth followed by the ceramic build up 

and bisque try in (Fig. 12). The final prosthesis was 

cemented by using luting glass ionomer cement (Fig. 13). 

Post cementation instructions regarding its maintenance was 

told and periodically recall was done to persuade the healing 

and success of the restoration as well (Fig. 14). 

 

 
Fig. 7: Prosthodontic restoration of hemisected mandibular 

molar 

 

 
Fig. 8: Tooth Preparation 

 

 
Fig. 9: Final Impression 

 
Fig. 10: Provisional Restoration 

 

 
Fig. 11: Casting procedures 

 

 
Fig. 12: Metal Coping Try-In 

 

 
Fig. 13: Cementation of Prosthesis 
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Fig. 14: Post-operative view 

 

Discussion 
Proper assessment for appropriate selection of cases is 

important. Buhler stated that the hemisection procedure 

should be treated before every molar extraction,3 as it 

provides a good biological alternative with long term period. 

Various treatment options for replacing severely damaged 

and unrestorable teeth includes of removable partial denture, 

fixed partial denture and dental implant. Thus, the use of 

hemisection offers a better prognosis equivalent to any other 

tooth. 

Endodontic Phase 

Endodontic procedure was first carried out because if in 

case, the tooth cannot be treated endodontically or if there is 

an endodontic breakdown, the case will be contraindicated 

for hemisection. 

Periodontic Phase 

Three critical factors for selecting molar as hemisection4– 

1. Root Divergence. Ideally the resected root should have 

good root divergence, otherwise the root proximity 

would make it difficult for surgery. 

2. Root Form. Roots of mandibular molars display 

concavity, mostly on the distal root portion. Therefore, 

odontoplasty should be performed for proper contour. 

3. Location of Furcation. Closer the furcation opening 

towards cemento-enamel junction, better is the 

prognosis for the retained root. 

Prosthodontic Phase 

When tooth looses part of its root support, it requires a 

restoration to permit for functioning independently or to 

serve as an abutment for fixed partial denture. Thus, 

restoration is required for proper functioning and 

stabilization of occlusion. The points to consider while 

fabricating the prosthesis: Hemisected abutment should be 

given a taper of greater than 6–10 degree in order to gain 

path of insertion compatible with anterior abutment and for 

compensating the buccal and lingual grooves placed in the 

abutment.5 The cuspal inclines are made less steeper in 

order to reduce forces directed laterally and thereby 

eliminating the nonworking contacts. Stein stated that 

“while permitting esthetic, sanitary pontic is the best design 

for posterior most region”.6 Implant therapy is an expected 

option with good functionality.7 In this case, the patient 

chose an alternative treatment option because of his desire 

and financial deliberation. Thus, hemisection allows for 

physiologic tooth mobility of the remaining root which is 

more of a suitable abutment for the fixed partial denture 

rather than an Osseo integrated counterpart.8 

 

Conclusion 
This case report displays the treatment of a periodontally 

compromised tooth structure by its multidisciplinary 

treatment approach. Selection of proper prosthesis type for 

root amputated molar depends on various factors such as 

condition of the adjacent teeth and its biomechanical 

considerations.9 Success of the tooth with hemisection 

depends on its supporting bone, restorative treatment plan 

and oral hygiene care of the patient. Proper periodontal 

maintenance and satisfactory coronal restoration of root 

resected teeth are important aspects for long term survival 

rate.10 Thus, hemisection is an important treatment option in 

the field of dentistry to help in increase the desire to retain 

natural teeth. 
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Abstract 
Patients refusing implant surgery for psychological reasons, where minimal reduction of tooth is preferred, a fiber-reinforced composite 

fixed partial denture can be a good alternative to conventional prosthetic techniques. In comparison to other restorative systems this is a 

conservative approach carries a minimum jeopardy of pulp exposure or sensitivity and periodontal inflammation, maintaining the health of 

supporting tissues. The aim of this case report is to describe the clinical procedure for fabricating an IFPD with a pre-impregnated glass 

fiber system and a hybrid composite. Fiber-reinforced composite, in combination with adhesive techniques, appears promising for an IFPD. 

Further clinical investigation will be required to provide additional information on this technique. 
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Introduction 
A variety of treatment modalities, ranging from implants to 

conventional Maryland bridges, can be used for the 

replacement of a missing anterior tooth. Nowadays, the fibre 

reinforcement composite resins have adequate fracture 

toughness and hardness.1 Fiber-reinforced composite (FRC) 

bridges can be a good substitute for conventional prosthetic 

techniques. An Indirect technique was used to fabricate a 

Maryland-like composite bridge for the replacement of a 

missing central permanent incisors.2,3 This treatment 

modality offers non invasive, conservative and esthetic 

treatment. Also, this technique is economical, non - 

iatrogenic and non – irritating.4,5 FRC bridges can be 

considered as a permanent treatment or a provisional 

treatment depending upon the situation. 

Indirect fibre-reinforced composite bridges can be an 

alternative treatment modality for patients who cannot 

afford the expenses of implant.6 It can also act as a short 

term temporary prosthesis in case where planning for 

implant prosthesis in future.7 While for definitive long-term 

treatment there is limited evidences.8,9 So, the indirect fibre 

reinforced composite resin bridges can be considered as a 

economical and conservative treatment option for single 

missing tooth.1 Here we are reporting a clinical case in 

which a Fibre reinforced bridge was fabricated using 

indirect technique for the replacement of missing central 

permanent incisors. 

 

Case Report 
A 22-year-old girl visited the department of Prosthodontics 

with a chief complaint of missing anterior teeth since 8 

months. The patient revealed no specific medical history, 

with the dental history of periodontitis which was 

accountable for the extraction of the mandibular permanent 

central incisors (Fig. 1). 

Since the patient was a female patient, esthetic aspect 

plays a very important role in the treatment. All treatment 

options, from implant to conventional Maryland bridge, 

were possible to the patient. After explaining all therapeutic 

options to the patient, it was planned to place a FRC 

Maryland-like bridge until implant treatment was planned. 

After the lingual preparation of the teeth, an impression was 

made with putty light body for the FRC bridge fabrication. 

The impression was poured in die stone. The ribbon was 

directly adapted to the working cast. 

Using instruments, the ribbon was placed over the cast 

and uncured composite was applied. The ribbon lies 

between the prepared abutment crossing the pontic. The 

composite between the teeth and ribbon was kept very thin. 

The ribbon was light cured for 40 seconds which became a 

strong framework. Then, a second fragment was placed in 

the pontic region. Using Teflon coated instruments, pontic 

teeth was built on the model with the help of composite 

resin. This technique provided a smooth and hard surface. 

To obtain a life like esthetic results, a composite system 

(Swiss TEC, Coltene) containing various shades of enamel 

and dentin was used. 

Dentin shades were placed internally and then covered 

by enamel shades. The bridge was finished and polished 

using polishing abrasives kit (Shofu). The bridge was 

checked for its fit and rinsed with alcohol then, rinsed with 

water and air dried. Acid-etching was done (Scotchbond™ 

Universal Etchant, 3M ESPE) for 1 minute and again rinsed 

and completely air dried. After that porcelain primer 

(Silane, 3M ESPE) was applied for 30 seconds and air dried 

(Fig. 2). 

Enamel were etched with 32 per cent phosphoric acid 

(Scotchbond™ Universal Etchant, 3M ESPE) for 30 

seconds. After rinsing, it was air dried, and double coat of a 

universal adhesive was applied (One Coat Bond, Coltene). It 

was light cured for 10 seconds and a thin layer of luting 

composite (RelyX U200, 3M ESPE) was applied on the 

internal surface of wings. The bridge was then inserted. 

Once in place, it was held firmly in position. Using a probe 

and brush, excess cement was removed. The bridge was 

light cured for 2 minutes and then, occlusion was checked 

before intraoral polishing. The final bridge was a well-

adapted with a life like esthetic results (Fig. 3,4). 
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Fig. 1: Preoperative frontal view with a missing mandibular central incisors 

 

 
Fig. 2: Final prosthesis after finishing and polishing  

 

 
Fig. 3: Final intraoral view of the finished bridge  

 

 
 Fig. 4: Post-operative extra oral photograph  
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Discussion 
The replacement of missing tooth could be performed using 

various therapeutic options. FRC bridges are one of these 

options, with several advantages including bonding, 

reparable property, fabrication technique, and cost effective 

& labor intensive.11 This procedure involves minimum tooth 

preparation. The indirect technique in comparison with 

direct technique reduces chair side time and provides better 

results. The direct Technique is time consuming and 

imprecise. The finishing and polishing is not easy in direct 

technique and achieving these procedures with clean dry 

field becomes very difficult. FRC bridge compared to metal 

Maryland bridge is more esthetic and shows natural 

appearance.  

The anatomical layering technique is used to build up 

the intermediate tooth in which different dentin and enamel 

composites are used. This technique provides natural 

opalescence and translucency. The denture tooth can be 

used in place of direct fabrication of the missing teeth. This 

method is faster and more esthetically acceptable.12,13 

The FRC must have improved mechanical properties so 

that risk of clinical failure is reduced. The fracture strength 

of FRC depends on the elastic modulus of substructure, the 

preparation design, occlusal load of the span, the 

manufacturing process and the materials used for fabrication 

of prosthesis.14 

Emphasis is made on mechanical and biological 

properties in choosing the preparation design when the teeth 

are intact, the proximal box must be deep so that an 

adequate amount of bulk of resin present which provides 

more strength. And also, the margins should be placed in the 

enamel only for better marginal adaptation.15 The 

manufacturing process also influence the mechanical 

properties of the FPD. 

 

Conclusion 
Replacement of missing tooth with FRC technique can be 

considered as an innovative treatment modality. Fibre 

Reinforced technique provides prosthesis which are cost 

effective, restoring esthetic and function, implant 

temporization, congenitally missing tooth. It is comfortable, 

non-irritating, and oral hygiene can be easily maintained. It 

requires only minimum tooth reduction. It can be easily 

modified and repaired. It can be considered as a long-lasting 

and economical provisional treatment. Non-invasive or 

minimum preparation of this treatment leads it superior to 

all other options. 
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Abstract 
Over denture is a one of the recommended treatment modality for aged patients with few remaining teeth with severely resorbed ridges. 

Root stumps under the denture base preserve further resorption of alveolar ridge which provides sensory feedback and improves the 

stability of the dentures. Moreover, the use of copings (short/long) and attachments on the remaining teeth after enododontic therapy 

enhances the retention of the denture. Success for the treatment depends on strategic selection of teeth. The present case report 

demonstrates the successful preservation of few remaining teeth to support tooth-retained overdenture. This treatment modality was 

selected considering the favorable inter ridge distance and economical status of the patient rather than complete extractions followed by 

complete denture or implant supported overdenture. 

 

Keywords: Attachments, Overdenture, Removable partial denture, Severely resorbed ridges, Tooth-supported overdenture. 

Introduction 
DeVan stated: “Perpetual preservation of what remains is 

more important than the meticulous replacement of what is 

missing”. 

Preventive prosthodontics emphasizes on the 

significance of procedure that can slow down or completely 

eliminate upcoming prosthodontic problems. One of the 

preventive treatment modality is overdenture. A completely 

edentulous patient undergoes phases of events i.e loss of 

individual tooth proprioception followed by progressive loss 

of bone resulting in transferring of load directly over the 

oral mucosa but most upsetting event is the loss of self-

confidence in the patient. An over denture slows down the 

resorption, improves foundation area for denture followed 

by increase in masticatory efficiency.1 

Overdenture is defined as removable dental prosthesis 

which covers and rests on one or more remaining natural 

teeth, the roots of natural teeth, and/or dental implants; a 

dental prosthesis which covers and is partially supported by 

natural teeth, natural tooth roots, and/or dental implants.”2 

Principle of over denture concept is rehabilitation after 

removing few remaining natural teeth with complete denture 

had not been the most acceptable treatment modality. 

Preventive prosthodontics emphasizes mainly on the 

significance of any procedure which slows down or 

completely eliminates any further prosthodontic problems. 

Therefore, over denture is one of the logical method for a 

dentist which can be used in preventive prosthodontics.3 

It is indicated inpatients who have lost remaining 

natural teeth. especially in younger age, generalized 

attrition, Cleft palate, congenital anomalies like 

microdontia, partial anodontia, Amelogenesis imperfecta, 

Dentinogenesis imperfecta and Maxillofacial trauma.4 

Overdentures are contraindicated inpatients who are 

mentally and physically unstable with compromised 

dexterity, un-cooperative and financially weak 

patients.4General considerations during diagnosis and 

treatment planning are favorable crown root ratio, 

adequateinter-occlusal clearance for placement of artificial 

teeth and for securing radicular attachments of 

overdentures.1,4 

 

Case Report 
A 60-year-old male patient visited Department of 

Prosthodontics, and Oral Implantology of I.T.S Dental 

College, Greater Noida, with problem in chewing due to few 

missing teeth. The case history did not reveal any relevant 

finding that could affect the prosthodontic treatment. 

Intraoral examination revealed sound periodontal support 

and favorable crown root ratio. The teeth present in the 

maxillary ridge were 11, 12, 21, and 25. On radiographic 

examination, they were found to have good bone support 

and long roots. No significant mobility and periapical 

pathology was noticed. Different treatment options i.e 

conventional complete denture, implant supported 

overdenture and tooth supported overdenture were given to 

the patient.  

As per the economic status as well the inter-ridge 

distance of the patient, it was planned to fabricate a 

maxillary tooth-retained overdenture and a mandibular 

conventional denture. An OPG was done, Intraoral and 

Extraoral photographs were taken and diagnostic casts were 

made (Fig. 1,2). After taking consent from patient, it was 

planned to retain maxillary teeth, proceed with intentional 

RCT to obtain favorable crown-root ratio followed by 

metallic copings (Fig. 3). 

Primary impression for the mandibular arch with 

impression compound was made(Y-Dent, MDM corp.). For 

maxillary teeth, intentional RCT was done followed by 

tooth preparation, retraction and impression with addition 

silicone (Aquasil, Dentsply) (Fig. 4). Maxillary cast was 

obtained and sent to the laboratory for the metal coping 

fabrication on abutments i.e 11,12, 21 and 25.  

After cementing the copings, patient was recalled after 

3 days and impression with hydrocolloid impression 

material (Tropicalgin, Zhermack; Germany) was made. 



Harchintan Kaur et al. Conventional tooth supported overdenture with copings 

J Dent Specialities. 2019;7(1):45-48 46 

Customized special tray was fabricated with self‑cured 

acrylic resin for the maxillary and mandibular arch (DPI, 

Zahnsply). Border molding for both the arches was done 

with low fusing compound. (DPI Pinnacle). Final 

impressions for the mandibular and maxillary arch with zinc 

oxide eugenol impression was made (DPI Impression Paste) 

(Fig. 5). Master casts were obtained in Type IV gypsum 

(Vel-mix, Kerr). Abutments were blocked out with wax. 

Record base was fabricated. Block out of abutments prevent 

the fracture of abutments at the time of removal of the 

temporary record base during dewaxing. Occlusal rims for 

maxilla-mandibular relations were fabricated and recorded. 

Rims were transferred onto the semi‑adjustable articulator 

with the help of f ace‑bow (Fig. 6) and teeth arrangement 

was done. Phonetics, vertical and centric relation and finally 

esthetics were evaluated in the patient's mouth (Fig. 7). 

Vertical dimension was verified with centric and eccentric 

contacts. Patients approval was taken, and the fabrication of 

the final prosthesis with heat‑cured acrylic resin was done 

(Travelon Hi, Dentsply). Post-finishing, polishing and 

occlusal equilibration, final tooth supported maxillary and 

mandibular complete denture prosthesis insertion was done 

(Fig. 8). 

 

 
 Fig. 1: Pre- operative OPG 

 

 
 Fig. 2: Extraoral and intraoral photographs 

 

 
 Fig. 3: Post-endo RVG 
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Fig. 4: Prepared tooth with gingival retraction followed by putty and light body impression 

 

 
Fig. 5: Maxillary and mandibular final impression 

 

 
 Fig. 6: Maxillomandibular relation 

 

 
Fig. 7: Try in 
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Fig. 8: Final denture insertion 

 

Discussion 
The prospect of losing all teeth can have great psychological 

impact for any patient. It also brings down patient’s 

confidence and make them dependent on others. In such 

situations, overdenture as one of the preventive treatment 

option has been incorporated in dental practices due its 

innumerable advantages.1,4 Crum and Rooney graphically 

reported in study about an average vertical bone loss of 0.6 

mm in the mandibular anterior part of overdenture patients 

with the help of cephalometric radiographs whereas, 5.2 mm 

vertical bone loss in complete denture patients.5 Miller 

concluded that resorption of alveolar bone depends upon 

three variables that is the character of the bone, host factor 

and the trauma to the structures.6 Overdenture helps in 

reducing shrinkage of surrounding alveolar bone and 

reducing pressure on the alveolar ridge.7,8 The benefit of 

overdenture prosthesis is that proprioception is maintained,9 

existence of tactile sensitivity with dimensional 

discrimination and canine response. Average threshold of 

the tactile sensitivity was found to be 10 times in complete 

denture wearers on exposure to a load than in completely 

dentulous patients.10 Rissin et al compared patients for their 

masticatory performance with natural dentition, 

conventional complete denture and over denture. They 

concluded that chewing efficiency of over‑denture patients 

was one-third higher than that of complete denture 

patients.11 

 

Conclusion 
The tooth supported- over denture has many benefits and 

applications as compared to complete denture. Its key 

success depends upon various factors like proper selection 

of the case. Prosthodontic rehabilitation of such cases 

provide the patient with good esthetics and function, but 

also psychologically boosts the confidence of the patients as 

natural teeth are present.7 
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Abstract 
The replacement of a missing tooth with an implant prosthesis has revolutionized oral rehabilitation by providing a predictable treatment 

modality. However, the placement of an incorrectly angulated implant results in several complications posing a demanding clinical 

scenario for prosthetic rehabilitation. An improperly angulated implant in the anterior esthetic zone can be restored with the help on a 2 unit 

Paulo Malo prosthesis in order to rectify the angulation, restoring the correct arch form, mask the labial screw holes and is easy to 

disassemble and repair; providing good retrievability. 

 

Keywords: Esthetics, Anterior implant, Malpositioned, Paulo malo prosthesis. 

Introduction 
A synergistic pink and white balance in the anterior esthetic 

zone is the ultimate objective of satisfactory treatment. An 

amalgamation of exacting patient expectations and 

compromised pre-existing anatomy manifests as one of the 

greatest challenges for a restorative prosthodontist. The 

replacement of a missing tooth with an implant prosthesis 

has revolutionized oral rehabilitation by providing a 

predictable treatment modality. The emphasis of treatment 

has gradually progressed from merely satisfying functional 

demands to restoring a combination of function and 

esthetics. The ideal implant placement requires an 

integration of precise treatment planning, meticulous 

surgical skills and accurate 3 dimensional implant 

placement. However, if a clinician falls short in any of the 

above areas, the prosthetic management of the hard and soft 

tissues poses a demanding clinical scenario, requiring a 

well-equipped restorative prosthodontist. 

 

Case Report 
A 20 year old male presented to the Department of 

Prosthodontics and Implantology, DY Patil University, 

School of Dentistry, Mumbai with a chief complaint of 

missing maxillary anterior teeth and requested for the 

replacement of the same. The patient’s history and clinical 

examination revealed that the patient had undergone a 

symphyseal graft followed by immediate end osseous 

implant placement (Noble Biocare, Replace) with healing 

abutments for both the maxillary central incisors. 

 

 
Fig. 1a: Intra-oral pre-treatment frontal view 

 
Fig. 1b: Intra-oral pre-treatment occlusal view 

 

On further examination, the implants were osseo integrated 

with a severe labio-palatal angulation, increased subcrestal 

depth (5mm in the 21 region) and compromised position. 

Hence the patient was given the following treatment 

options: 

1. Surgical removal of the malpositioned implants 

followed by a second grafting procedure and implant 

placement in a favorable position. 

2. Prosthetic management using a two unit Paulo-malo 

prosthesis and laminate veneers on the adjacent teeth. 

The patient was not willing to undergo an additional 

surgical procedure and opted for the prosthetic management 

of the existing implants. 

 

A closed tray implant level impression was made with 

addition silicone impression material (Aquasil; Dentsply); 

the accuracy of which was clarified with the aid of a 

verification jig. The model was then scanned using an extra-

oral scanner and a computer aided designing of the 

prosthetic framework along with the final prosthesis was 

done on the Exocad software. At this stage it was observed 

that the adjacent teeth (12, 23) required laminates for 

establishment of satisfactory proportions and shape 

correction as the canine had to be converted into a lateral 

incisor. 
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Fig. 2: Implant level impression 

 

 
Fig. 3: Trial of verification jig 

 

 
Fig. 4: Buccally tilted implant angulation. Note – correct 

tooth angulation depicted by the putty index. 

 

 
Fig. 5a, 5b: Computer aided design of prosthetic 

framework, final crowns and laminates. 

 

On approval of the design, a polymethyl methacrylate 

trial was 3D printed and checked intra-orally for any 

modifications. Care was taken to ensure a correct angulation 

of the abutments along the contour of the maxillary arch in 

addition to a satisfactory level of the gingival zeniths and 

extra-oral lip support. 

 

 
Fig. 6: Polymethyl methacrylate trial 

 

 
Fig. 7: Intra-oral trial of polymethyl methacrylate crowns 

 

Once the alterations were made, the screw-retained, 

definitive titanium framework was milled using computer 

aided manufacturing and verified intra-orally. Subsequently, 

the gingival aspect of the framework was layered with pink 

ceramic in addition to application of an opaquer over the 

abutments. 

 

 
Fig. 8: Definitive titanium framework 

 

 
Fig. 9: Ceramic soft tissue moulage on the titanium 

framework 
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Fig. 10: Laminate preparation on 12, 23 and trial insertion 

of screw-retained framework 

 

Laminate preparation on 12 and 23 was done using 

Gurel’s technique to ensure a conservative preparation and a 

final impression of the prepared teeth along with the 

titanium framework was made in polyether impression 

material (Impregum; 3M ESPE). 

This was followed by a bisque trial of the zirconia with 

ceramic layering crowns and lithium disilicate laminates. 

The overjet and overbite was maintained at 1.5mm to ensure 

a shallow anterior guidance. 

Thereafter, the ceramic of the various parts of the 

definitive prosthesis were glazed. The abutment screws 

were tightened to a torque of 30N, followed by blockage of 

the screw-access hole with gutta percha and composite 

resin. 

 

 
Fig. 11: Defintive prosthesis 

 

 
Fig. 12: Intra-oral view of definitive Paulo Malo prosthesis 

and laminate veneers 

 

The zirconia crowns were cemented with a resin 

reinforced glass ionomer cement (Fuji Cem, GC) and the 

laminates with a resin cement (Calibra). 

 

 
Fig. 13: Pre-treatment extra-oral view 

 

 
Fig. 14:Post-treatment extra-oral view 

 

 
Fig. 15: Pre-treatment smile 
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Fig. 16:Post-treatment smile. 

 

Discussion 
Restoration of a malposed implant is one of the most 

arduous clinical situations encountered by a prosthodontist. 

The scale of difficulty further escalates when the implant is 

within the anterior esthetic zone as that requires a tactful 

balance between the mechanical concepts of prosthetic 

implantology and satisfactory esthetics. 

The treatment options available included angulated 

abutments with single crowns, splinted crowns, hybrid 

prosthesis or a combination screw-cement retained, Paulo-

malo prosthesis.  

1. Studies by Clelland et al, Pellizzer et al and Bergkvist  

have suggested that splinted restorations offer load 

sharing among the components of the rehabilitation and 

decrease the stress on cortical bone.1-3 While the 

marginal bone loss in both splinted and unsplinted 

implants was similar, the implant survival rate for 

splinted implants was statistically higher than the latter 

in a meta-analysis done by de Souza Batista et al.4 

Therefore, a splinted prosthesis was preferred in order 

to minimize the risk of micromotion above physiologic 

limits. 

2. Implant supported splinted crowns was the second 

treatment option, however, due to the unfavorable 

implant position and angulation, the screw holes would 

be directed buccally making a screw-retained implant 

prosthesis an esthetic failure. Additionally, a cement-

retained prosthesis was deemed unfavorable in this 

clinical scenario due to the excessive subcrestal depth 

of the implants, which led to poor accessibility of the 

implant site for cement removal. This would invariably 

lead to a downward spread of inflammation, peri-

implantitis and implant failure in the future.  

3. A study conducted by Bozini T et al indicated that the 

most common prosthesis-related complication were 

acrylic resin veneer fracture and denture teeth wear.5 

Acrylic resin veneer fracture may be attributed to 

design issues and/or technical errors,6 whereas the high 

frequency of tooth wear was attributed to the inherent 

limitations of resin denture teeth.7 Therefore, a hybrid 

prosthesis was disregarded in this clinical scenario. 

Keeping the above situation in mind, a screw-cement 

retained Paulo-Malo prosthesis was the treatment option of 

choice as this design combined the advantages of both 

approaches. The screw-retained framework splints the two 

unfavorably angulated implants together, rectifying the 

angulation, restoring the correct arch form and is easy to 

disassemble and repair; providing good retrievability. The 

titanium framework veneered with gingiva-coloured 

porcelain conceals the soft and hard tissue defects, 

particularly in patients with severe alveolar ridge 

resorption,8 establishing a good pink and white balance. The 

crowns were individually cemented to the titanium 

framework, ensuring that the designed prosthesis could 

provide optimal esthetics regardless of where the screw 

access openings were located.9-10 This approach is beneficial 

for prosthesis maintenance and repair and permits the 

relatively easy cleaning of excess cement. 

The excessive labial angulation and subcrestal position 

of the 2 implants documented in the case above, required 

thorough prosthetic planning with the help of a digital 

design protocol and polymethyl methacrylate trial, which 

allowed a 3-dimensional view of the underlying abutment 

framework and the final crowns at inception. The position 

of the final prosthetic assembly within the dental arch, shape 

and contour of the teeth requiring replacement, ratios and 

proportions of the teeth in the esthetic zone and the pink and 

white balance were all established with the aid of computer 

aided design and intra-oral trial. This trial was a scientific 

approach which gave the patient and clinician a complete 

picture of the final design, in the process proving to be cost 

effective and time efficient. 

Subsequently, the titanium framework was milled using 

computer aided design and computer aided manufacturing. 

Conventionally, fabrication of superstructures for implant-

supported fixed dental prosthesis was done using the lost-

wax technique, which is labour intensive, technique 

sensitive and often fails to provide a passive fit for the 

framework.11-13 The precision of the underlying framework 

fit is essential for optimal screw mechanics as several 

longitudinal clinical studies have demonstrated that poorly 

fitting frameworks are one of the primary causes of screw 

loosening or fracture, abutment fractures and even implant 

fracture. Hence, the introduction of CAD/CAM 

technologies for manufacturing implant superstructures has 

proven to be advantageous in the quality of materials, 

precision of the milled framework, and passive fit.14 

Moreover, the preserved data from the digital impression 

and design of the CAD/ CAM-fabricated titanium 

framework and restorations in the software can be used if 

repair or re-fabrication of the definitive cast and/or 

prosthesis is needed.15 

Titanium was the material of choice because of its 

biocompatibility, light weight; as the prosthesis was 

reasonably bulky replacing the soft tissue and teeth, relative 

flexure compared to a rigid metal; since that would transmit 

less forces onto the underlying implant. Moreover, the 

milling accuracy of titanium and abutment fit provide an 

excellent advantage. The only disadvantage of this metal is 

its inherent greyness which shows through the crowns, 

compromising the overall result. This aspect was attended to 

by using an opaquer over the abutments.  
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Zirconia with ceramic layering was the selected final 

restoration because it made the crowns look more versatile, 

lifelike and natural in appearance. Thus, the individually 

luted crowns offered optimal esthetics and ease of repair in 

the event of restoration fracture. 

 

Conclusion 
The case report presented above is a classic prosthodontic 

challenge faced by a clinician when the patient is unwilling 

to improve the surgical site and requests for rehabilitation of 

the existing situation. The biological, mechanical and 

esthetic factors were analysed along with the various 

treatment modalities available, in order to provide a 

favourable outcome. Therefore, a combination of 

advancements in technology, meticulous evaluation and 

superior prosthetic technique salvaged a compromised 

clinical scenario in the anterior esthetic zone. 
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Abstract 
Cryotherapy is the clinican use of cold, applied locally or generally through various methods, to lower the temperature of the skin and 

subcutaneous tissues. Clinicians often emphasis that patients apply ice for therapeutic purposes after physical injuries and various surgical 

procedures. This case report describes a case of Oral Lichen Planus being treated with cryosurgery in 52 years old female. 

 

Keywords: Cryosurgery, Cryoprobe, Re-epithelization. 

Introduction 
Hippocrates (460-377 BC) described the use of ice and 

snow packs as a local therapy for limiting edema and pain, 

which he employed prior to surgery. Similarly, Napoleon’s 

personal surgeon, the military surgeon Dominique Jean 

Larre, highlighted history of amputed case in cold 

temperatures during their retreat from Moscow.  In 1851, 

Amottstated that tissue destruction happened by freezing 

which controls inflammatory reactions, pain which in turns 

reduce muscle spasm and facilitates free movement with 

repeated acute and chronic body aches and swelling. In this 

view there is a need for proper documentation for a proper 

treatment protocol for the benefit of cryotherapy procedures 

for the patients.1,2 

 

Physiological Effects of Cryotherapy 

It has been reported in literature that after post-opt surgery 

reduces inflammation, besides there are temporary 

physiological and functional disparities. 

 

Case Report 
A 52 years old female reported in the department of 

Periodontology and Oral Implantology with chief complaint 

of burning sensation in buccal mucosa and palate since 2 

years. Clinical examination showed whitish discoloration 

measuring (2cm X 2cm) of buccal mucosa and palate, which 

on performing biopsy was diagnosed to be Oral Lichen 

Planus. 

Due to the age of the patient and general systemic 

health, cryosurgery was proffered over conventional 

surgery. The patient was anesthetized by 14% topical 

anesthesia (lignocaine hydrochloride spray). The lesion area 

on the buccal mucosa and palate were isolated and steps for 

cryotherapy using nitrous oxide were done. The whole 

process undertook 2 min with a 30 second overlap. Patient 

was recalled at an interval of 24 hours for 3 days where in 

the parameter like pain on the scale of 10 reported to be 3. 

Post operatively complete epithelization was recorded at the 

end of 10th day. 

 

 
Fig. 1: Pre- operative, post- operative 

 

Discussion 
Changes after 24 hours  

Changes after 1st day depicted an elevated area of 4mm, 

fluid filled elevated area with an extend superiorly to the 

line of occlusion, inferiorly in vestibule opposite 1st, 2nd and 

3rd molar, distally opposite ascending ramus. Similarly, 

Green stein reported thawing had occurred in the centre of 

the lesion where the tissues were frozen simulating an ice 

ball. Post-opt 2nd day whitish sloughing was noticeable with 

reddish periphery. 3rd post-opt reddish line was seen with 

area showing rough and irregular borders. On 7th day the 

margin of the lesion were no longer fluid filled, rough and 

appeared to be merged with the peripheral mucosa showing 

repair. 

In 1970 Mayer et al. conducted a histological study on 

healthy gingival on freezing. Frozen section depicted 

multinucleated giant cells in the periphery of lesion after 12 

hours. In accordance with our study which also reported 

repair in 24-48 hours. In 1987, Tal et al7 used gas expansion 

cryoprobe for duration of 3 seconds.  In a 5 years study, it 

was observed that the low dosage of cryotherapy delineating 

the gingival epithelium without penetrating the lamina 

propria. In another 5 years study he stated that treatment of 

moderate to heavy pigmented gingival in seven nonsmoking 

patients was beneficial. The sites were exposed to a gas 

expansion cryoprobe cooled to −81°C for 10 s. Patients did 

not report side effects, nor did they require additional 

treatment during the 5 years period after surgery.3-7 
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Stages of Cryotherapy 

In 1982, Hocutt et al,8 gave 4 stages of cryotherapy. 

I stage - 1-3 minutes – After applying ice there was a feeling 

of no sensation. 

IIstage - 2-7 minutes – A feeling of burning 

IIIstage - 5-12 minutes – Local numbness was observed 

IVstage- >12 minutes – Deep dilatation was observed. 

 

Indications of Cryotherapy 

More often in the treatment of inflammatory growths, 

mucoceles on the lips, papilloma, polyps, keratotic patches 

leading to smooth healing without scaring. 

 

Contraindications for Cold Therapy 

In diseases such as rheumatoid arthritis, cryoglobulinemia, 

hypertensive disorders, ischemic areas were cryosurgery 

may lead to vasoconstriction. 

 

Mode of Cold Application 

‘‘Cryotherapy’’ is a wider term that includes numerous 

techniques to induce heat absorption (e.g., ice pack, ice 

massage, gel pack, ice chips in a plastic bag, ice in a 

washcloth, ice wrapped in a paper towel, and melted ice 

water through wet towels). Merrick et al. (2002)9 assessed 

temperature reduction of the thigh after bags of crushed ice, 

commercially available ice packs, and frozen gel packs were 

applied for 30 minutes. The resultant skin temperatures were 

6.47˚C (crushed ice), 6.24˚C (ice pack), and 9.86˚C (gel 

pack). 

Knight (1995)10 indicated that ice packs could be used 

directly on the skin for 30 to 60 minutes without causing 

skin damage. However, data indicate that long term (24 to 

72 hours) continuous application of ice packs can cause 

frostbite. 

 

Length of Intervals and Durations of Time for Cold 

Therapy 

5 decades back cryotherapy has been applied for an interval 

of 20 minutes. It was seen by Lavelle & Synder11 and 

Malone et al. that 10 minutes interval was sufficient to 

increase the permeability of localized area.  

 

Treatment of Oral Lesions 

The basic technique of cryotherapy stresses rapid cooling, 

slow thawing and repetition of the freezing process to 

maximize tissue destruction. Two methods with closed and 

open system increase tissue destruction. The most accepted 

methods for cryotherapy has been either: 

1. Probe application with nitrous oxide. 

2. Localized application with applicator tip or nitrous 

oxide spray.4 

Never the less the application of cryoprobe for duration 

of 1-2 minutes has been proven effective. In case of smaller 

lesion, 30 second cycle was sufficient where as 3 minutes of 

application is used in chronic pre-malignant lesions has 

shown their efficiency. However large hyperplastic, benign 

and malignant lesions require more freezing cycles and 

surgical removed followed by cryotherapy on the base of the 

lesion. 

 

Conclusion 
Based on available literature, cryotherapy if used effectively 

could help the patients as an adjunct to surgery or where 

surgery is contradicted. It can be concludedcryotherapy is 

less interventional and is safe in its therapeutic and cosmetic 

effects. 
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Abstract 
Unilateral idiopathic gingival enlargement is characterized by huge enlargement of the gingiva. It can be an isolated entity or may be 

associated with any kind of syndrome. This is an unusual case report of a 16-year-old female patient who presented with a chief complaint 

of enlarged gums in relation to her left teeth in both maxillary and mandibular arches. The enlargement was slowly progressive since last 2 

years. Intraoral examination revealed that there was unilateral, generalized, diffuse fibrotic gingival enlargement with pseudopockets. 

Patient was diagnosed with gingival fibrous hyperplasia based on the clinical, histological, and radiographic findings. The gingival 

enlargement was treated by conventional gingivectomy under local anaesthesia. The postoperative result was uneventful. 

 

Keywords: Gingival Fibrous hyperplasia, External bevel gingivectomy, Laser. 

Introduction  
The gingiva is the only clinically visible component of the 

periodontium inside the mouth. Gingiva is a part of oral 

mucosa which surrounds the neck of the teeth like a collar. 

It forms a tight seal around the teeth to support the bones 

and provide a barrier to bacteria. Gingival hyperplasia is an 

overgrowth of gingival tissue around the teeth and it is a 

rare condition which is characterized by slowly, progressive, 

non-hemorrhagic fibrotic enlargement of the gingiva. 

Gingival hyperplasia is also referred to as: Gingival 

fibromatosis, gingivomatosis, diffuse fibroma, idiopathic 

fibromatosis, hereditary gingival hyperplasia, gigantism of 

gingiva and hypertrophic gingiva.1 

There are a number of causes for this condition, but it’s 

often a symptom of poor oral hygiene or a side effect of 

using certain medications such as phenytoin, cyclosporine, 

and nifedipine. If left untreated, this oral condition can 

affect the alignment of your teeth and increase the risk of 

developing gum disease. Gingival fibromatosis may be an 

inherited condition or may be associated with medications 

or may be idiopathic. The gingival fibromatosis may occur 

as an isolated finding or be associated with one of several 

hereditary syndromes. The etiology is thought to be familial 

or idiopathic. The familial variation may occur as an 

isolated finding or be associated to one of several hereditary 

syndromes, e.g., Zimmermann-Laband, Murray-Puretic-

Drescher, Rutherfurd, multiple hematomas, and cross 

syndrome. The exact cause of this abnormality is unknown.2 

Gingival hyperplasia creates conditions favorable for 

the accumulation of plaque and debris increasing the depth 

of gingival sulcus and by interfering with adequate hygiene 

measures. Gingival hyperplasia causes aesthetic, functional, 

psychological and masticatory disturbances of the oral 

cavity. Nonsurgical periodontal therapy can partially reduce 

the size of the clinical lesions, mainly due to the elimination 

of bacteria. Hence, complete resolution of the lesion 

requires surgical intervention.3 

This paper presents a rare case of a nonsyndromic 

idiopathic unilateral gingival enlargement and its 

management. 

 

Case Report  
In the present case, a 16-year-old female reported to the 

Outpatient department of Periodontics, I.T.S CDSR, 

Muradnagar, with a chief complaint of swollen gums and 

inability to chew food from the left side of the jaw (Fig. 1 & 

Fig. 2). History revealed that the swelling was present since 

two years with no associated symptoms. It was slowly and 

progressively enlarged to its present size. The patient came 

for treatment only when the swelling started interfering with 

mastication. Patient gave history of unilateral mastication. 

The patient revealed no significant medical history and 

family history. Her current health condition and mental 

status were normal. 

General physical examination and extraoral 

examination was done to check for any facial anomalies and 

abnormalities in maxillofacial complex, but no abnormality 

was detected. 

On intraoral examination, unilateral diffuse type of 

enlargement of gingiva was seen from mesial of first 

premolar to distal of second molar on the left side, both in 

maxillary and mandibular arch (Fig. 1&2). The right side of 

the oral cavity was unaffected. The enlargement involved 

the marginal, attached and the interdental gingiva. Both 

facial and lingual/palatal gingiva were affected but the 

enlargement was more on the palatal/lingual gingiva. The 

enlarged gingiva was smooth, pink in colour and exhibited 

no significant pain, little subgingival calculus and mild 

bleeding on probing. The enlargement was firm and fibrotic 

accompanied by an inflammatory component probably due 

to her inability to maintain adequate personal oral hygiene. 

The enlargement was also associated with an erythematous 

lesion in relation to palatal aspect of gingiva of left upper 

premolar (Fig. 3). The periodontal probing revealed deep 

pockets in relation to the involved teeth. Mobility of grade 1 

was also present in all the involved teeth. 
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Radiological Examination-Radiographic examination 

(OPG) revealed mild bone loss (Fig. 4). 

Hematological Examination- Routine hematological 

investigations revealed hemoglobin 12.6% and differential 

leucocyte count of polymorphonuclear leukocytes 75%, 

lymphocytes 23%, monocytes 0%, eosinophils 2%, and 

basophils0%. 

Based on the history and clinical examination pubertal 

unilateral gingival enlargement due to hormonal changes 

was given as provisional diagnosis as age of initiation 

correlates with that. Since there was absence of 

abnormalities in extraoral examination association of 

syndrome with this condition was excluded. 

 

 
Fig. 1: Pre operative view Gingival hyperplasia on left side 

of maxillary arch 

 

 
Fig. 2: Pre operative view Gingival hyperplasia on left side 

of mandibular arch 

 

 
Fig. 3: Enlarged maxillary palatal mucosa showing a 

erythematous lesion in relation to canine & 1stpremolar 

 

 
Fig. 4: OPG showing mild bone loss on the left side of the 

jaw 

 
Treatment 

After completion of Phase I treatment, the enlarged tissue 

was removed by the external bevel gingivectomy under 

local anesthesia. The pockets on each surface were explored 

with a periodontal probe and marked with a pocket marker. 

Each pocket was marked in several areas to outline its 

course on each surface. External bevel gingivectomy was 

carried out in both left maxillary and mandibular arches 

using Bard-Parker knives #11 and #15. The incision was 

started apical to the points marking the course of the pockets 

and was directed coronally to a point between the base of 

the pocket and the crest of the bone. The incision was 

beveled at approximately 45 degrees to the tooth surface. 

Excised tissue was removed using Gracey curettes and 

gingivectomy knives (Kirkland knife and Orban knife). 

Kirkland knife was used for incisions on the facial and 

lingual surfaces. Orbans periodontal knife was used for 

interdental incisions. The excised pocket wall was removed, 

area was cleaned with betadine and normal saline and the 

root surface was closely examined. The granulation tissue 

was carefully curetted, and any remaining calculus and 

necrotic cementum was removed. After the completion of 

gingivectomy, the reshaping of gingival margin was carried 

out by the soft tissue diode laser (Zolar Photon Plus diode 

laser) with 1 watt and the area was covered by periodontal 

dressing to reduce patient’s discomfort. The excised tissue 

sample was sent for histopathological examination. Anti-

inflammatory agent – Ibupara TDS were prescribed for one 
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week. Postoperative instructions were reinforced and patient 

was recalled after one week and then after one month for 

postsurgical evaluation. Periodontal dressing was removed 

after one week. Post-surgical healing was uneventful. 

Patient was satisfied with the result. 

The patient was followed up regularly at 1 week, 1 

month, 3 month, and 6 months interval followed by after 1 

year. There was no recurrence of the lesion at the end of 

1year in this case (Fig. 5-11). 

Histopathological examination showed stratified 

squamous epithelium supported by fibrocellular connective 

tissue stroma. The stroma was composed of mild 

inflammatory cells, thick and thin bundles of collagen 

associated with numerous plump fibroblasts. These finding 

suggested the diagnosis of fibrous hyperplasia (Fig. 12 & 

13).  

 

 
Fig. 5: Post operative view buccal aspect of left maxillary 

gingiva 

 

 
Fig.6: Post operative view palatal aspect of left maxillary 

gingiva after gingivectomy (after 1 week) 

 

 
Fig. 7: Post operative view lingual aspect of left mandibular 

gingiva after gingivectomy 

 

 
Fig. 8: Post operative view of left maxillary gingiva after 

one month 

 

 
Fig. 9: Post operative view of mandibular gingiva after 1 

month 
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Fig. 10: Post operative view of left maxillary gingiva after 6 

months 

 

 
Fig. 11: Post operative view of left maxillary gingiva after 1 

year 

 

 
Fig. 12: Histopathological specimen under ×10 

magnification showing stratified squamous epithelium with 

long slender rete-pegs, connective tissue, and dense collagen 

stroma 

 

 
Fig. 13: Histopathological specimen under ×40 

magnification showing connective tissue having numerous 

fibroblast and inflammatory cells 

 

Discussion  
This paper reported a case of idiopathic gingival 

enlargement on left maxillary and mandibular arch. 

Gingival hyperplasia characterized by slowly progressive, 

non-hemorrhagic, fibrous enlargement of maxillary and 

mandibular gingival tissue. Gingival enlargement is mostly 

due to various drugs, local conditions such as poor oral 

hygiene, food impaction, or mouth breathing, syndromes, 

and hereditary disorders.4 The clinical and histological 

features and systemic examination excluded the diagnosis of 

neoplastic enlargement in this case. Gingival hyperplasia 

can occur after therapy with drugs like phenytoin, 

cyclosporine and nifedipine. In this case, Patient did not 

give any kind of drug history. 

The etiology and pathogenesis of gingival hyperplasia 

is still not well established, however it could be directly 

linked to three factors: individual susceptibility, local 

factors (dental plaque, caries, and iatrogenic factors) and the 

action of chemical substances and their 

metabolites. Patient’s pubertal age and unilateral 

mastication habit were also the predisposing factors for the 

gingival enlargement in this case. According to some recent 

studies, rapid proliferation rate of fibroblast cells, increase 

in collagen synthesis and decreased levels of matrix 

metalloproteinases (MMP-1 and MMP-2), may be 

associated with this condition.5,6 

Use of laser provided excellent hemostasis and better 

immediate postoperative result. Also the patient acceptance 

towards the treatment was better with the combination 

approach. M Elakabaki presented a case report on laser 

gingivectomy and found diode laser to be very safe and 

useful for esthetic periodontal soft-tissue management.7 

Treatment methods for gingival enlargement are 

dependent on the severity of the lesion.1 When the 

enlargement is minimal and possible to maintain by the 

patient, scaling and root planning along with proper 

maintenance of oral hygiene may be sufficient but when 

enlargement is massive, surgical intervention such as 

internal bevel or external bevel gingivectomy, 

electrocautery, and lasers can be used.8 In this case report, 

gingival enlargement was satisfactorily treated with 

nonsurgical periodontal therapy including oral hygiene 
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instruction and oral prophylaxis followed by surgical 

excision of enlarged gingival tissue by the technique of 

external bevel gingivectomy and reshaping of gingival 

contour by a soft tissue diode laser.  

Recurrence is a common feature over varying periods 

after surgical intervention of gingival enlargement. In this 

case report, there was no recurrence of the lesion even after 

1year of follow-up. Similarly several case reports were 

presented with no recurrence after more than one year of 

follow up.9 Healing was uneventful and patient was 

satisfied. Patient was told about recurrence and was 

instructed to follow routine oral hygiene measures strictly to 

prevent recurrence. 
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Abstract 
Intrusive luxation of permanent mature teeth is one of the most serious injuries to the periodontal ligament in dental traumatology. Intrusive 

luxation of permanent mature teeth is one of the most serious injuries to the periodontal ligament in dental traumatology. 

Intrusive luxation of mature permanent teeth is one of the most serious injuries as it involves soft tissue as well as periodontium. Various 

treatment modalities are practiced depending on amount of intrusion and tooth response to treatment. The damage caused by trauma to the 

surrounding soft and hard tissue results in a multitude of complications during the treatment planning. This case report presents careful 

repositioning of the intruded tooth by removable orthodontic means, periodontal treatment including crown lengthening and prosthodontic 

rehabilitation including fixed prosthesis to provide the most acceptable aesthetic outcome. The present report emphasizes the importance of 

a multidisciplinary approach to provide complete rehabilitation of a traumatically intruded permanent tooth. 
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Introduction 
According to Snawder et al intrusion is defined as the axial 

dislodgment of a tooth into its socket. It is considered as one 

of the most severe types of dental trauma, and leads to 

crushing of periodontal ligament (PDL) fibres, the 

neurovascular bundle and alveolar bone. Intrusive luxation 

is more common in primary dentition as compared to 

permanent dentition i.e 2%.1 Intrusion causes multitude of 

complications because it damages soft and hard tissues. 

Large amount of impact force causes laceration to soft tissue 

and trauma to supporting structures. Intrusive luxation 

causes apical displacement of tooth in alveolar bone 

severing gingival fibres along with comminuted fracture of 

alveolar bone.2 The International association of Dental 

Traumatology proposed certain guidelines for the treatment 

of traumatic dental injuries which is best current evidence 

based on literature and group discussions.3 In a study by 

Bucher et al, it was found that cases treated without these 

guidelines show less favorable outcome and more failure 

rates.4 

When treating dental trauma, the time lapse between 

starting the care is of prime importance. Proper 

understanding of diagnosis and treatment planning is critical 

in early phase of treatment. This type of injury requires 

multidisciplinary approach as it involves pathology of 

inflammatory root resorption, tooth ankylosis, pulp canal 

calcification etc. Proper management of dental trauma is 

most often a multidisciplinary approach with general 

dentists, oral surgeons on the front line of the emergency 

service, and endodontic specialists joining the effort to 

preserve the tooth with respect to the pulp, pulpal space and 

root. So, prior discussion with other specialities and 

combined efforts from other departments ensures that the 

patient receives the most efficient and effective care. 

This case report describes the multidisciplinary 

approach of rehabilitation of mature permanent central 

incisor with intrusion.  

Case Report 
A 12-year-old male patient reported in the Department with 

chief complaint of intrusion and fracture of permanent 

central incisor. On clinical examination it was found that 

intrusion was severe and tooth length was non-restorable. 

Radiographic examination was also carried out to conclude 

the degree of intrusion. Based on clinical and radiographic 

examination treatment plan was decided as endodontic 

therapy as early as possible followed by repositioning of 

tooth by orthodontic extrusion with the help of removable 

appliance and then after follow up restoration of patient’s 

smile by all ceramic fixed partial denture (FPD). 

Patient was referred to the Department of Endodontics 

and Orthodontics for root canal treatment and orthodontic 

extrusion. Endodontic therapy was carried out in central 

incisor by debridement of root canal, biomechanical 

preparation and obturated with guttapercha points followed 

by composite build-up to increase in length of tooth. Follow 

up intraoral periapical views were taken to ensure periapical 

bone healing. After 3 months of endodontic treatment when 

sufficient healing was observed in periapical region 

orthodontic extrusion was started with the help of 

removable appliance. Anchorage was achieved with the help 

of buttons in mandibular central incisors. Approximately 3 

months after the initiation of orthodontic treatment extrusion 

of the tooth was completed (Fig. 1). 

After orthodontic treatment, periodontal crown 

lengthening procedure was done with the help of laser 

(Waterlase, Biolase) because laser is less invasive procedure 

(Fig. 2). Central incisor was then prepared for all-ceramic 

crown (Fig. 3) and temporization was done (Fig. 4). All-

ceramic zirconia crown (Cercon, Dentsply) was then 

cemented with glass ionomer cement according to 

manufacturer instructions (Fig. 5). Patient was instructed for 

follow-up visits. Patient was satisfied with the esthetics. 
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Fig. 1: Central incisor after orthodontic extrusion 

 

 
Fig. 2: Crown lengthening of central incisor with laser 

 

 
Fig. 3: All-ceramic preparation of central incisor 

 

 
Fig. 4: Temporization of central incisor after preparation 

 
Fig. 5: All-ceramic zirconia fixed prosthesis cemented 

 

Discussion 
The necessity for an interdisciplinary approach as the 

treatment protocol of traumatic anterior tooth injury has 

been justified in the literature since along time. It is also 

clear from this case that without cooperation of each other 

the treatment of such cases is difficult. Finn stated that 

intruded tooth is firmly driven into the socket that can lead 

to pulpal death by severing the blood supply to the tooth 

which leads to cessation of root formation. In contrast 

Skiller5 has found that teeth with incomplete closure of root 

apices have more chances to retain their vitality due to 

better reparative capacity of the pulp. 

Treatment of choice includes passive re-eruption 

especially when apex of tooth is incomplete or when tooth is 

intruded in socket less than 3 mm. Re-eruption occurs 

frequently when dental pulp is vital and it is difficult when 

pulp is necrotic.6 Many authors suggested orthodontic 

extrusion because it is considered to be a biological 

phenomenon and it also allows access for endodontic 

treatment7,8 while others disagreed with orthodontic 

extrusion as it involves complications of increased risk of 

external root resorption. The choice between surgical 

repositioning and orthodontic repositioning remains a 

controversial topic. In presented case as described earlier, 

patient reported with coronal part fractured and severely 

intruded tooth. Andreasen et al9 advocated use of surgical 

repositioning of moderate to severe intruded tooth with 

complete root formation while International Association of 

Dental Traumatology10 recommended orthodontic 

repositioning for immature teeth in case passive eruption is 

not evident after 3 weeks.  

Andreasen and Vestergaard11 suggested that extrusion 

could be done by either fixed or removable appliance. 

Removable appliance causes extrusion slow as compared to 

fixed appliance. According to Evelyn K Mamber12 major 

disadvantage of removable appliance includes poor patient 

compliance. Poor patient compliance leads to slow extrusion 

of tooth. Bracket placement was very difficult in presented 

case as tooth was fractured therefore we used removable 

appliance for orthodontic extrusion of teeth. 

In this patient even after orthodontic extrusion and 

composite build up crown length was not sufficient to gain 
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retention for fixed prosthesis so crown lengthening 

procedure was carried out with laser. Laser was used instead 

of conventional scalpel technique because it is less invasive 

and fast healing is achieved. All-ceramic crown was 

prescribed for patient as it is more conservative and 

esthetically more pleasing. So a systematic approach should 

be employed to restore function and esthetics of intruded 

tooth. 
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