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Objective – This paper investigates and analyses the relationship of postoperative pain with that of salivary alpha amylase a salivary 

biomarker after third molar surgery. 

 

Study design – A prospective study was performed using 10 patients who had undergone surgical extraction of impacted mandibular 

third molars. All extractions were performed under local anesthesia. Swelling, maximum inter-incisal distance and mean visual pain 

analogue scale were determined accordingly. 

 

Results – A total of 20 extractions was performed. 2 samples of saliva were taken from each patient that is before extraction and 

immediately after extraction. The average value of the marker was compared in the study. Statistical analysis revealed that salivary 

alpha amylase was not related to the inflammatory response after third molar surgery. 

 

Conclusion -  this study indicate salivary amylase is not a reliable marker and the need for further research on this to identify those 

factors that are linked to inflammation after lower third molar extraction and to the betterment of how they are affected during the 

postoperative period.  

 
INTRODUCTION 
Saliva being a biological fluid has an extensive diagnostic potential. It can be collected non-invasively, and provides a 

viable alternative to blood, serum, or plasma. Most compounds found in the blood are also present in saliva like proteins, 

hormones, antibodies, drugs and cytokines. These proteins are useful for the disernment and treatment of oral and systemic 

diseases. As the composition of saliva can be influenced by systemic changes, their specific biomarkers could help identify 

certain disease conditions. Recent studies have shown that how saliva can aid in the diagnosis of cardiovascular disease, 

systemic and local inflammation, hepatic damage, autoimmune disease, and insulin resistance. Analysis of recent data 

supports the use of salivary biomarkers associated with inflammation, the host response, and bone turnover in the 

diagnosis of disease progression. 

 

One such metalloenzyme known as Salivary alpha-amylase (SAA)  produced by the parotid, submandibular, and 

sublingual glands for the purpose of hydrolysing alpha-1,4 linkages of starch into glucose and maltose. The biomarkers 

have received special awareness as they are readily accessible and easily obtained. As a result, they have been used as an 

important indicator to detect post-operative pain in relation to extraction of impacted lower 3rd molar which is the most 

common surgical procedure performed in oral cavity. Salivary Alpha Amylase  has emerged as a authentic biomarker for 

assessing patients pain which is released from preformed granules located within acinar cells that are innervated by both 

parasympathetic and sympathetic branches of the autonomic nervous system. Although it does not demonstrate a 1:1 

relationship with plasma catecholamine levels, SAA secretion is regulated by alpha- and beta-adrenergic receptors and is 

still directly correlated with catecholamine release1. 
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SALIVARY ALPHA-AMYLASE: - 
It has been proposed as an important biomarker of stress in terms of autonomic dysregulation, as it increases in response 

to both physical and psychological stress via interactions with the autonomic nervous system. One of the important 

antibodies present in saliva is immunoglobulin A (IgA), which is normally synthesized by plasma cells in the salivary 

glands and then transported by an epithelial receptor-mediated mechanism. Secretory  IgA levels in the saliva is also 

considered a potentially useful immunological marker of stress. After consecutive surgery, there is a systemic reaction 

that comprises of endocrine, immunological, and haematological changes. Studies have been investigated on the value of  

IgA, alpha-amylase, and the total protein in saliva as positive  indicators of dental anxiety during the extraction of retained 

lower third molars.  

The procedure of removal of impacted 3rd molar may result in postoperative pain, inflammation, and/or trismus. The 

inflammatory process is usually characterised by soft tissue swelling with subsequent facial deformity, and a degree of 

trismus is also sometimes observed.  The postoperative recovery process generally takes around 7 days .Postoperative 

symptom management has improved considerably over the past few years due to a better understanding of not only the 

various causes of pain and inflammation, but also the mechanisms of action and pharmacodynamics behind analgesics 

and anti-inflammatory agents used to treat them. Therefore, the goal is now placed on the importance of preventing both 

pain and inflammation. Pain and inflammation are typically brief and peak in intensity during the early postoperative 

period, within the first 24 hrs post extraction; swelling generally appears within 48–72 hrs after the surgery2. 

This study is designed so as to evaluate the salivary alpha-amylase level in the saliva as a biomarkers for inflammation 

after lower third molar surgery in which the unstimulated whole saliva was collected at two different time points: -       

I) Before surgery 

II) Immediately after surgery 

 

MATERIALS AND METHODS  
Patients and samples 
The following prospective study was performed in the Department of Oral and Maxillofacial surgery, I.T.S. Centre for 

Dental Studies and Research, Muradnagar, Ghaziabad. A total number of 10 patients with impacted third molars, was 

randomly divided into 2 groups for this clinical study and the surgical extractions were performed. Case histories were 

taken of all the patients who agreed to participate in the study. The inclusion criteria where as follows: - patients with 

impacted lower third molars with a moderate degree of difficulty, no relevant systemic pathology, ASA I as per the 

American Society of Anesthesiologists classification; where as subjects with poor oral hygiene , medically compromised 

conditions like existing systemic disorder , suspected previous surgical intervention for the disease , Pregnant and lactating 

women were excluded. 

 

PARAMETERS  
1) Pain  
Pain intensity will be assessed using a 10- level visual analogue scale (VAS) with the patient placing a mark on the scale 

to indicate an intensity range from no pain [0] to severe / unbearable pain [10].  

 

 
 

2) Maximum Interincisal Distance (for extent of trismus)  
To assess the extent of trismus, the maximum interincisal distance will be measured using Vernier callipers, from the 

incisal tip of the upper central incisor to the incisal tip of the lower central incisor. Measurements will be in mm. 

 

 
 
PROCEDURE: - 
Each patient had undergone an exhaustive radiographic examination (a panoramic radio-graph was used to classify the 

lower third molars based on Winter’s classification: mesioangular, distoangular, vertical, and horizontal impactions) and 

diagnosis to ensure that the surgery would be simple as possible. Complete case histories will be collected: age, sex, and 

smoking status (smoker or non-smoker), among others.  
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The patient was asked to abstain from smoking  for 2 h prior to the collection of saliva. Saliva of 1ml was collected from 

the floor of mouth using an auto-aspiration pipette tip. Then the  patient was given local anaesthetic (lignocaine 2% and 

epinephrine 1:80,000) and osteotomy was performed for all cases using a 20,000-rpm hand piece and saline irrigation . 

Some cases required tooth sectioning .  

A second saliva sample was taken immediately after extraction, without any blood. 

Ibuprofen postoperatively ( 8 hourly for 5 days) and amoxicillin/clavulanic acid (625 mg every 8 h for 5 days) are 

prescribed as anti-inflammatory agents during the postsurgical period. Each patient was instructed postoperatively. 

 

Collection and assessment of sample  :- 
The unstimulated whole saliva was collected at two different time-points: before surgery and immediately after surgery. 

Samples were collected in sterile containers and kept at – 80 degree C in a vertical deep freezer until testing. Salivary 

Alpha-amylase levels were estimated using the kinetic method with an amylase assay kit . Fifty microlitres of each saliva 

sample and standard dilutions were added to a 36-well plate. Then, 100 ml of Reaction Mix was added to each well and 

mixed thoroughly. Salivary IgA will be measured using a  Human IgA Platinum ELISA kit. A 36-well plate coated with 

anti-IgA was used, and two-fold serial dilutions were prepared for the standard curve. With 20 ml of each sample in 

duplicate, the standards and blank were added to the corresponding wells. Next, 50 ml of diluted peroxidase (HRP)-

conjugated antibody were added to every well. The absorbance of each well was studied straight away on the 

spectrophotometer at a wavelength of 450 nm. Average absorbance values were calculated for each set of  samples.  

 

STATISTICAL ANALYSIS OF DATA  
Statistical Methods: The data will enter into Microsoft Excel XP software program. Statistical analysis will be done 

by Statistical Package for the Social Sciences (SPSS) software package 

 (SPSS 16 Inc, Chicago IL, USA). The normality of data will be tested by Shapiro Wilk's test. The descriptive statistics 

mean, S.d.  will be calculated To compare the parameters between groups and with in groups for normal data parametric 

test Independent t- test will be used among the study population. The level of significance and confidence interval will be 

5% and 95% respectively, i.e. p< 0.05. 

*Significant p<0.05 

** Highly significant p<0.01 

*** Very highly significant p<0.001 

 

 
Figure 1.                                  Figure 2. 

 

RESULTS 
Demographic data 
The study group had a mean age range of 34.8+2.147 with a majority of female patients.  

A total of 20 mandibular third molar extractions were performed of which 20 patients fulfilled the study. There were 8 

female (80%) patients and 2 male (20%) patients ; their age ranged from between 20 to 50 years. The patients completed 

their treatment fully without any complication in the postoperative period. 

The parameters were of the salivary alpha amylase both preoperatively and postoperatively in the study. 

Statistical analysis revealed that the salivary biomarker was found to have no correlation with the inflammatory response 

after the third molar surgery ,which was not significant .Thus, the salivary alpha amylase concentration after the removal 

of third molar was irrelevant. 

Since, there were no statistically significant results obtained and there was no correlation between post-surgical 

inflammation with that of concentration of salivary alpha amylase. 

 
 

  Mean N Std. Deviation Std. Error Mean 

Pair 1 Pre-op Salivary amylase 95.733 10 34.6889 10.9696 

Post-op Salivary amylase 78.431 10 41.2580 13.0469 

TABLE 1. Group Statistics 
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There was a significant decrease in the level of salivary amylase post-operatively after third molar extraction. 

   Paired Samples Test 

  Paired Differences 

T df 

P value(2-

tailed) 

  

Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval of the Difference 

  Lower Upper 

Pair 1 Pre-op SalivaryamylaSe 

 - Post-op Salivaryamylase 
17.3020 14.4627 4.5735 6.9560 27.6480 3.783 9 .004 

TABLE 2. Paired Sample Tests 

Paired Samples Statistics 

  Mean N Std. Deviation Std. Error Mean 

Pair 1 Pre-op Pain 7.40 10 1.174 .371 

Post-op Pain 6.40 10 1.265 .400 

There is significant difference between  the pre-operative and post-operative pain in which the post-operative pain is less 

after third molar extraction. 

 

TABLE 3. –Paired Sample Test 

Paired Samples Test 

  Paired Differences 

t df 

P value(2-

tailed) 

  

Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval 

of the Difference 

  Lower Upper 

Pair 1 Pre-op Pain - 
Post-op Pain 

1.000 1.247 .394 .108 1.892 2.535 9 .032 

 

GRAPH 1 

According To The Visual Pain Analogue Scale There Was Increase In Intensity Of Pain Pre-    Operatively As 

Compared To Post-Operative. 

 
 

GRAPH 2 

There Was Significant Increase In The Level Of Salivary Amylase In Patients Pre-Operatively   As Compared To Post-

Operatively. 
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PIE CHART 

Female Prediction Was More As Compared To Males. 

 
 

Descriptive Statistics 

 N Range Minimum Maximum Mean Std. Deviation 

Age 10 18 20 38 27.50 5.169 

Valid N (listwise) 10      

 

GRAPH 3 

Minimum Age Taken Was 20 Years And Maximum Age Taken Was 50 Years Out Of Which The Mean Age Of The 

Study Was 35. 

 
 

DISCUSSION 
The surgical removal of mandibular third molars is the most common surgeries performed in the oral cavity. Extraction 

of impacted lower third molar is usually followed by postoperative swelling, pain, restricted mouth opening and in some 

cases, there are complications such as alveolar osteitis, infection, nerve injury, abscesses, or mandible fracture1. 

The mandibular third molars extraction is the most common surgical procedure. Thus, despite of differentiated demands 

of practice, dental surgeons often face problems during the removal of impacted mandibular third molars . So its necessary 

for both the patient and dentist to have a scientific evidence-based information about the estimated degree of surgical 

difficulty in each case. Macgregor was the one who did the first attempt to establish a model on assessing surgical 

difficulty. The classic Pell and Gregory classification has somehow considered inappropriate on the examination of 

surgical difficulty. There are a number of studies done to evaluate surgical difficulty during the extraction of impacted 

mandibular third molars. However, those studies are mostly based on dental factors evaluated through radiologic 

assessments. Being a topic of debate, most authors agreed to the fact that radiologic factors play quite some important 

role in assessing difficulty, whereas some believe it is difficult to estimate difficulty through radiologic methods alone. 

Some authors have also stated that clinical variables, such as patient age, gender and weight, play a significant role. Few 

authors have proposed indexes like Pederson, but it is seldom used due to reports that it does not correlate with actual 

surgical difficulty2. 

Carvalho and do Egito Vasconcelos reported a prospective study of 285 patients undergoing extraction of impacted lower 

third molars, with a total of 473 surgeries performed and  concluded that surgical difficulty must be taken into account 

when complications are anticipated. There are certain variables being identified as influencing surgical difficulty such as 

root number and morphology, tooth position, periodontal space, and the relationship to the second molar; whereas sex, 

body mass index, related  pathologies, and the relationship to the mandibular canal were not significant predictors. The 

majority of patients undergoing third molar surgery in the present study were between 20 and 50 years old. On the basis 

of data regarding the age of patients undergoing third molar extractions, it clearly states that the procedure is most 

frequently performed on patients belonging to the age group of 18 and 30 years. Reason is that younger people have better 

circulation and elasticity, and the jaw bone is more resilient as compared to older patients, making bone removal less 

complicated and resulting in reduced postoperative pain and inflammation, with greater potential of the jaw to heal. 
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Nevertheless, current publications fail to agree on the link between the difficulty of extraction and postoperative 

complications. However, different studies have linked many factors about the varying outcomes of the surgery. This is 

mainly suggested during the use of different diagnostic criteria to identify postoperative inflammation (which are mostly 

evaluated through clinical observation). Thus, objective procedures to evaluate inflammation, through the concentration 

of salivary components, have been published. Due to the prevalence of this type of surgical intervention, it was necessary 

for a clinical study requiring third molar extraction in comparison to the concentrations of salivary biomarkers during the 

period of post-surgical oral inflammation. Referring to current evidence, the results indicate that inflammation is high 

after surgery due to an increase in the production of inflammatory mediators1,3. 

Presently, saliva has been widely recognized as a biological fluid useful for the diagnosis of oral diseases such as caries 

and periodontitis. Inflammatory biomarkers in the oral cavity such as proteins and derivatives that can be measured to 

evaluate the inflammation. Studies in which the levels of alpha amylase, IgA, and total protein in the saliva have been 

related to dental anxiety have been published. However, it is still not clear as to whether the levels of these biomarkers 

are influenced by the acute inflammatory process post extraction. 

Contrary to the authors’ initial phase of sAA levels did not show the increase during the surgery visit compared to the 

consult or follow-up. Subjective ratings of anxiety, pain, and calmness changed during each visit; however, salivary 

amylase levels were  lower during the surgery visit in comparison to the initial consult visit and during the follow-up 

visit. Notably, salivary amylase levels did not show significant changes during the course of the consult or follow-up visit. 

In comparison to the authors’ previous investigations of sAA levels in dental students, found that sAA levels were related 

to self-reported anxiety in relation to the academic stress, sAA levels regarding the surgical procedure were not related to 

self-reported anxiety. At the same time, higher pain ratings at the follow-up visit were related to higher sAA levels1,4. 

There are studies which have shown that levels of total protein, IgA, and alpha amylase are altered when inflammation 

occurs as a result of infectious processes inside the oral cavity. 

The main objective of this study was to identify differences in the salivary concentrations of the biomarkers before and 

after surgery and to identify the inflammatory biomarkers that are affected by the processes within the surgical area during 

the postoperative period. This study, was done to analyze inflammation after third molar extraction objectively through 

the measurement of salivary biomarkers that have been studied previously for this type of surgery. Therefore, alpha-

amylase levels were recorded throughout the perioperative period and were found that alpha amylase was showed 

distinctly different salivary concentrations in the preoperative and postoperative periods. 

In another study, Nater et al. tried to identify a link between salivary alpha-amylase and stress markers. They found 

significant differences in salivary alpha-amylase levels under conditions of stress; and thus considered as a valid marker.  

 

CONCLUSION  
The results of this study suggests that the concentration of salivary alpha-amylase is not related to the surgery and the 

inflammatory processes occurring after the extraction of impacted lower third molars. 

So, this study indicate the need for further research on this to identify those factors that are linked to inflammation after 

lower third molar extraction and to the betterment of how they affect the concentration of salivary alpha amylase during 

the postoperative period.  
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