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วดัการบวมของใบหนา้ในระยะใบหนา้ในแนวนอนและแนวดิ<ง ร้อยละการบวมของใบหนา้ ระยะใน

การอา้ปาก ความปวดและผลกระทบต่อคุณภาพชีวิตโดยการใชแ้บบสอบถาม  
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ผ่าตดัเมื<อเทียบกบักลุ่มควบคุม. การบวมของใบหนา้และระยะในการอา้ปากไม่มีความแตกต่างอย่างมี

นยัสําคญัในทัUง 2 กลุ่มจากการประเมิน วนัที< 1 3 และ 7 หลงัการผ่าตดั อย่างไรก็ตามการลดการบวมใน

กลุ่มยาเด็กซาเมทาโซนภายหลงัการผ่าตดัมีแนวโนม้ที<ดกีวา่ในกลุ่มควบคุม กลุ่มยาเดก็ซาเมทาโซนมี

ผลกระทบต่อคุณภาพชีวตินอ้ยกว่ากลุ่มควบคุมอย่างมีนยัสําคญัทางสถิติโดยเฉพาะผลกระทบดา้น

กายภาพ  

  การศึกษานีUพบว่าการใชย้าเด็กซาเมทาโซน ขนาด 4มก. โดยการฉีดที<ชัUนใตเ้ยื<อเมือกก่อนการ

ผ่าตดัในการลดผลจากการอกัเสบภายหลงัการผ่าฟันกรามล่างซี<ที< 3 คุด ในดา้นการลดความปวดและ

ผลกระทบต่อคุณภาพชีวติ และมีแนวโนม้ที<ดีในการลดการบวมของใบหนา้ 
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Abstract 

Dexamethasone, one of corticosteroids, possesses an anti-inflammatory effects that can be used to 

reduce inflammation in many situations. Sequelae after removal of impacted third molar is also a 

major concern in patients which may lead to delay or ignorance of treatment, especially in the case 

that treatment is required. Dexamethasone has been proposing as adjuvant therapy to prevent the 

inflammatory complication following third molar surgery using various dosages and routes. To keep 

away from systemic adverse effects of steroid avoid, low dose dexamethasone that can provide a 

sufficient anti-inflammation is desired. This study aimed to evaluate the effect of preoperative 4 mg 

dexamethasone submucosal injection after lower third molar surgery.  

A randomized control, triple blinded, in splint mouth design study was carried out in 

discipline of Oral Surgery, Rangsit University. Participants with bilateral identical lower third molar 

impaction were enrolled in this study. Those fulfill criteria and consented were randomly allocated to 

group and side of surgery. Dexamethasone 4mg/ml or normal saline solution was injected 

submucosally before operation. Wash-out period was set at 4weeks-time. Participants were operated 

by a single surgeon and only one assessor were arranged. Swelling measured by facial contour and 

percentage swelling, maximal mouth opening were assessed on post-operative day (POD)1, 3 and 7. 
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Similarly, quality of life was evaluated using 2 kinds of questionnaires. Pain intensity was recorded 

using visual analog scale on POD1, 2, 3 and 7. 

Seventeen participations, 3 males and 14 females, average aged at 21.94years were recruited 

in the study. Dexamethasone demonstrated a significant reduction in pain on POD1, 2, 3, and 7 as 

compared to control, p<0.05. Swelling and maximal mouth opening revealed comparable in both 

groups on POD1, 3 and 7, p>0.05. However, less swelling by time was detected in dexamethasone 

group. For the quality of life, dexamethasone showed a significantly less affect than control, 

especially in physical aspect ( p < 0.05).  

  Preoperative submucosal injection of 4mg Dexamethasone provides pain reduction, improve 

quality of life and tended to reduce facial swelling after surgical removal of lower third molar. 
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Chapter 1 

Introduction 

Background 

An impacted tooth refers to the tooth that fails to erupt into normal position in dental arch at an 

expected period. It has long been identified as one source of pathology such as infection, periodontitis, 

tooth decay or dental caries, cyst, and tumor. Also, existing of the impacted tooth is reported to increase 

risk of jaw fracture (Santosh, 2015). Therefore, surgical removal of the impacted tooth is recommended 

either for prevention or treatment. Only a few conditions are concern not to remove the impacted tooth 

such as old age and risk for nerve injury after surgical procedure. The lower mandibular third molar is 

the most commonly impacted tooth that occurs around 45-40%. This situation make the surgical 

removal procedure become one of the most common practices in oral and maxillofacial surgery (Grover 

and Lorton, 1985). Nevertheless, this procedure is inevitable to cause trauma that leads to inflammation. 

As a result, postoperative pain, swelling, discomfort, reduction in mouth opening as well as a patient's 

quality of life are unavoidable can be affected (Alexander and Throndson, 2000; López, Martínez, and 

Donado, 2006; Kim et al. 2009). Thereafter, various methods are proposed to reduce these unpleasant 

inflammatory complications including different surgical and suturing techniques, physical and 

pharmacological treatment modalities. Currently, application of corticosteroids as an adjuvant therapy 

is convincing in reducing inflammation. Dexamethasone that belongs to corticosteroid medication, is 

commonly used because it provides a great glucocorticoid potency with minimal mineralocorticoid 

effect. However, systemic complication of drug use is also a concern especially adrenal gland 

suppression. However, dexamethasone used for reduction of post-operative inflammation, especially 

for this operation, is very safe because it requires only a short-term or even a single dose administration. 

Therefore, the benefits of this treatment strategy relatively outweigh the risks of treatment.   

In literature, various dosages, routes, and timings of dexamethasone administration were 

recommended but still no consensus on the most advantageous application. However, the minimal dose 

that can provide a clinical benefit and the least aggressive route of drug administration have a 

preference. This study aimed to evaluate the effect of subtherapeutic dose of dexamethasone at 4 mg in 

reducing of the inflammatory complication after surgical removal of lower third molar by submucosal 

injection. The triple blinded, spilt-mouth, crossover-design study was set which provides a high level 

of experimental validity.  

  



 
 

 

2 

Objective 

This study aimed to evaluate the effect of a single dose preoperative submucosal injection of 

4mg dexamethasone on lower third molar surgery in terms of an efficacy of local anesthesia, pain 

intensity, changes in facial dimension, maximal mouth opening and quality of life. 

 

Hypothesis 

H0 = There is no difference between the effect of dexamethasone and placebo on reducing inflammation 

HA = There is a difference between the effect of dexamethasone and placebo on reducing inflammation 

 

Delimitation 

A triple blind randomized, placebo-control, crossover study to compare anti-inflammatory effect of 4 

mg dexamethasone and placebo. Swelling, pain, maximal opening and quality of life were assessed 

after surgical removal of lower third molar. 

 

Sample included 17 participants who were patients required bilateral surgical removal of lower third 

molar in Oral Surgery Clinic, Rangsit Prayurasak Building, Collage of Dental Medicine, Rangsit 

University 

Sample size was calculated by using the below formula using results from the study by Laureano 

et al.  (Laureano et al., 2008). A study power was set at 80% with 0.05 level of significance using 2 

tailed tests. Fourteen participants were required and a dropout rate was concerned at 20% in this study.  

 

 n= required sample size, σ = standard deviation, and Δ = the difference in effect of two interventions 

which is required  , = type I error = type II error, significant level = 0.05.  

 

 

Duration of the study: 12 months 
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Conceptual framework 

 

 
Figure 1 Conceptual frame work of research 

 

Expectation benefit 

1. To find an option that can minimize unpleasant postoperative sequelae caused by inflammation after 

lower third molar surgery by using a single and subtherapeutic dose (4mg) of dexamethasone on surgical 

removal of lower third molar. Subsequently, this method can generally apply in patients requiring this 

surgical procedure which may ultimately prevent the occurrence of possible pathology in those avoiding 

the treatment. 

2. To establish the evidence base on the effect, benefit and safety of this method in dentistry via 

scientific publication.   
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Chapter 2 

Review of related literatures 

The impacted tooth is the teeth that fail to erupt to normal position at expected time period. 

Causes of tooth impaction include an abnormal position of the tooth bud, mechanical obstruction, 

genetic factor and limit of space on dental arch, etc. Most commonly found impacted tooth is lower 

third molar.  An existence of impacted tooth may lead to pathology. Thus, it is recommended to be 

removed unless the risk of surgery outweighs the benefit. However, unpleasant inflammatory 

response after surgical extraction are unavoidable for normal healing process. The classical signs of 

inflammation involving pain, swelling, erythema, warmth and loss of function. These consequences 

make many patients scare of the surgery and avoid the treatment (Kim et al., 2009; Santosh, 2015; 

Alexander and Throndson, 2000) 

Currently, the use of corticosteroids in reducing postoperative inflammation is relatively 

popular. Corticosteroids are a class of steroid hormone, synthesized by the adrenal cortex (fig.2). 

Cholesterol is the primary source in the production of mineralocorticoids, glucocorticoids, and 

androgens. Glucocorticoid, including cortisol, has several effects on physiological functions (fig.4). 

They provide gluconeogenesis which supplies human energy. The daily amount of the cortisol 

releases at 10-20 mg as a cycle in diurnal rhythm. The highest cortisol level in serum is in the 

morning and continue to decline throughout the day until the night. However, certain conditions such 

as stress, hypoglycemia, and trauma affect the level of cortisol. In these situations, the hypothalamus 

will release corticotropin-releasing factor to stimulate the anterior pituitary gland to release the 

corticotropin hormone. Thereafter, corticotropin will stimulate adrenal gland to release cortisol 

hormone that increases the cortisol level in serum (Becker, 2013). 

Corticosteroids decrease an inflammation by interaction with DNA in a cell nucleus. 

Thereafter, the cell produces lipocortins that will inhibit phospholipase A2 and reduce arachidonic 

acid production (fig.3). In absence of arachidonic acid, the inflammatory mediators such as 

prostaglandins, leukotrienes, and platelet-activating factors will not be produced. Likewise, 

corticosteroids are responsible for vasocontraction and provide an immunosuppressive effect, which 

helps reducing clinical manifestations of inflammation especially swelling and pain. There are many 

kinds of synthetic corticosteroids such as betamethasone, triamcinolone, prednisolone, 

hydrocortisone, dexamethasone, methylprednisolone, etc. (Koçer et al., 2014). The most common 

corticosteroid used is dexamethasone because it provides a high glucocorticoid potency without 
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mineralocorticoid effect (Shanmugapriyan, Balakrishnan, and Elumalai, 2013).  The duration of 

action is approximately 36-72 hours (Steven, 1997).   

 

 

 

 
Figure 2 Biosynthesis of corticosteroids (Krishman and Kumar, 2018) 
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Figure 3 TIssue response to stimuli and inflammation pathway 

 
 

 

 
 

Figure 4 Hormones response to stress and trauma (Becker, 2013) 
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Table 1: Comparison of systemic corticosteroids (Adrenal Cortical Steroids. , 1997) 

 

Drug 

Equivalent 

Pharmacologic 

Dose (mg) 

Potency relative to hydrocortisone 
Duration of 

action (hours) 
Anti-

inflammation 

Mineral-

corticoid 

Short acting 

Hydrocortisone 

(Solu-Cortef® ) 

20 1 1 8-12 

Cortisone Acetate 25 0.8 0.8 8-12 

Intermediate acting 

Prednisone 

(Deltasone® ) 

5 4 0.8 12-36 

Methylprednisolone 

(Solu-Medrol®) 
4 5 0.5 12-36 

Long acting 

Dexamethasone 

(Decadron®) 

0.75 30 0 35-64 

 

Corticosteroids administration can be done either oral or parenteral routes. The parenteral route  

includes intravenous, intramuscular and subcutaneous or submucosal injection. They may be given as 

a single dose before the operation, after operation, or before operation followed by a few days after 

operation. In oral and maxillofacial surgery field,  dexamethasone has been routinely used in a major 

surgery, especially in orthognathic surgery and trauma. Commonly, the method and regimen depend 

on surgeon’s preference. Among all routes of drug administration, submucosal injection gains more 

advantages on convenience and simple. It causes no additional pain as it is injected after tissue is 

anesthetize . Also, the drug is concentrated mostly at the surgical site which makes the systemic side 

effects decrease while the localized effects increase (Deo, 2016). However, the effect of 

dexamethasone on surgery is stated to be a dose-dependent manner (Dionne et al., 2003). In general, 
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multiple dose corticosteroids has been used to treat the patients with  inflammatory, allergic, and 

immunological disorders, but the adverse effect of adrenal gland suppression is a major concern. In 

addition, dexamethasone has been claimed to prolong anesthetic duration in both human and animal 

studies (Ammar and Mahmoud, 2012; Albrecht, Kern, and Kirkham, 2014). 

A single dose dexamethasone application is an update approach to reduce the postoperative 

inflammation, particularly from the surgery which can also avoid any possible systemic complication. 

(Becker, 2013). Pre or post-operative administration of dexamethasone is one of the concerned 

factors. Pre-operative dexamethasone was supported to have a superior results than given post-

operation. Al-Shamiri et al. conducted a randomized control trial comparing dexamethasone 8 mg 

given orally at pre and post operation. The results demonstrated a better control of swelling from 

giving at pre than post-operation but there were no significantly difference on pain and mouth opening 

(Al-Shamiri, Shawky, and Hassanein, 2017). In contrary, the study by Mojsa et al.  revealed a 

equivalent benefit between pre and post dexamethasone injection. (Mojsa , et al., 2017) 

Many studies have been carried out to investigate a minimal dose that can provide an 

effective anti-inflammation for third molar surgery. As a definition, the therapeutic dose refers to the 

dose that may be required to produce a desired effect. Various dosages of dexamethasone have been 

used for oral surgical procedure in the literatures. The prescription of steroids for oral surgery ranged 

from 25 to 156mg prednisone equivalent which the dose between 50-156mg prednisone equivalent 

provided effective anti-inflammation without adverse effect (French-Speaking Society of Oral 

Medicine and Oral Surgery, 2008. Buttgereit et al. graded a dosage level of steroid supplement as a 

prednisone equivalent per day which based on a reference subject of 70kg body weight and 1.73m2 

body area. Low dose referred to the dose less than 7.5mg prednisone equivalent . Average dose was 

7.5-30mg prednisone equivalent and high dose was more than 30mg but less than 100mg prednisone 

equivalent. Very high dose was more than 100mg but less than 250mg while pulse therapy was more 

than 250mg prednisone equivalent (Buttgereit et al. 2005). Previously, 8mg dexamethasone was 

commonly used for anti-inflammation for third molar surgery. However, a minimal dose that can 

provide the effective anti-inflammatory effect remains in question. Hence, reducing the dose to 4mg is 

an interesting option. Regarding a level of steroid therapy, 4 and 8mg dexamethasone equivalent to 

26.7 and 53.3 prednisone which fall into average and high level steroid therapy. Therefore, the anti-

inflammatory effect of 4mg dexamethasone and comparison of this effect between 4 and 8 mg 

dexamethasone have been investigated. The benefit from a single dose submucosal injection of 4 mg 



 
 

 

9 

dexamethasone were reported but the effects were not consistent in terms of anti-swelling, pain 

control and maximal mouth opening. (Grossi, et al., 2007; Neupert et al. 1992; Arora, et al., 2018). 
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Chapter 3 

Methodology 

 

Sample recruitment (Inclusion and exclusion criteria) 

Patients who required surgical removal of bilateral lower third molar and aged between 18-40 years. 

They were healthy patients who categorized in ASA I & ASA II (American Society for 

Anesthesiologists) and presented with bilateral identical lower molar impaction according to Pell-

Gregory classification (Pell and Gregory, 1933). Participants were free from any systemic or local 

infection and had not taken anti-inflammatory drugs, steroids, or antibiotics within 2 weeks before the 

operation. Exclusion criteria involved pregnancy, lactating women, allergy or had adverse effect from 

drugs used in this study and those were unable to provide consent. Participants who fulfill the study 

criteria were informed about the research detail, benefits and all of the risks before joining the study. 

Those proved consent were proceed with the study. 

 

Methodology  

A triple blind randomized, placebo-control, crossover study will be carried out in a split mouth design 

manner at department of Oral surgery, Faculty of dental medicine, Rangsit University. The ethic was 

granted by The Ethical Committee of Research Institue of Rangsit University (RSEC 68/2560). The 

effects of 4 mg dexamethasone and placebo was compared. The outcome measures the onset and 

duration of local anesthesia, the effect of dexamethasone on pain intensity, swelling, maximal mouth 

opening, and quality of life after the removal of impacted lower third molar. 

 

Masking and Randomization 

The side (left or right) and sequence of the first or second of surgical procedure were randomly 

allocated. Group A defined as placebo group using normal saline while Group B defined as 

experimental group using dexamethasone. Washout period between the two operations was set at 4 

weeks. In order to exclude all possible biases, the triple blinded study was planned. The participants, 

surgeons and the assessor were blinded for the drugs used in each group. Normal saline solution and 

dexamethasone and were prepared in similar package, labeled in “drug A” and “drug B”. One 

participant was operated by a single surgeon. Likewise, the clinical assessment was performed by a 

single assessor.   
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Surgical procedure and Postoperative management 

Local anesthesia was given using 2% mepivacaine with epinephrine 1:100,000 (Scandonest, 

Septodont, France) and buccal infiltration at approximately 1.8-5.2 ml which was not exceed the 

amount of 4.4 mg/kg. Five minutes before the surgery, group A was submucosally injected with 1 ml 

of normal saline solution at buccal vestibule whereas group B was given 4 mg /ml dexamethasone 

(Dexon, General Drug House Co,Ltd., Thailand) at the same site. The onset and duration of numbness 

were checked by asking the participant’s feeling on the lower lip and confirm with blunt instrument. 

Full thickness mucoperiosteal flap was used raised. Bone grinding, osteotomy, tooth splitting and 

removing were done as a standard technique. Debridement and irrigation were performed. Flap was 

approximated and sutured with 4/0 black silk. Also, the onset of local anesthesia and duration of 

operation were recorded. Postoperatively, participants were instructed to take analgesic drug 

(acetaminophen: Paragen, Osoth Inter Laboratories Co., Ltd., Thailand) at 10-15 mg/kg/day 3 times a 

day for 2 days. Afterwards, they were allowed to take it again as needed if the pain exists every 6 

hour. If pain was intolerable after taking acetaminophen, a stronger analgesic drug or rescue drug was 

given by using acetam tramadol 50 mg as needed for pain every 8 hour. The time and the number of 

the rescue drugs were recorded. 

 

Data collection 

Measurement of clinical outcomes 

4.1) Facial swelling was measured as facial contour presented with horizontal line  (H1, H2)  and 

vertical line (V) as shown in fig.5. Theses parameters were assessed at pre-operation and post-operation 

on post-operative day (POD) 1, 3 and 7. Thereafter, percentage swelling was calculated accordingly the 

study by Amin and Laskin (Amin & Laskin, 1983). Likewise, maximal mouth opening were measured 

at pre-operation,  and POD 1, 3 and 7. Silk thread was used to measure the facial contour. 
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Figure 5 Facial contour was measured as H1, H2, and V line 

Horizontal plane: 

   H1: The distance from the corner of the mouth to the attachment of the ear lobule. 

        H2: The distance from the tragus to most anterior point of mandibular symphysis (pogonion).   

Vertical plane:   

V: The distance from the outer canthus of the eyes to the angle of the mandible (gonion) 

Facial dimension (FD)at each time point =   

Facial swelling (%)  =  x100  

4.2) Maximal mouth opening was evaluated by using the digital caliper, measuring the distance 

between the incisal edges of the upper and lower central incisors at mesio-incisal point. 

4.3) The participants were asked to mark the intensity of pain by using visual analogue scale 

(VAS), on scale bar of 10 cm in length. No pain scores was defined as 0 on the left hand side and 

extreme pain scores was defined as 10 on the right hand side of the scale bar. Pain intensity was recorded 

on POD 1, 2, 3 and 7 at 3 times periods; 7.00-9.00 am, 11.00-13.00 am and 8.00-10.00 pm. An average 

pain intensity score per day was used for analysis. 

4.4) The onset and duration of local anesthesia were recorded the time of injection until the 

patient felt numbness on the lip until it returned to normal. The numbness was checked by asking the 

participant’s feeling on the lower lip. Blunt instrument was used to confirm the numbness. 

4.5) The quality of life was measured by two questionnaires using Modified OHIP 14 and OIDP. 

These questionnaires were tested using Cronbach’s Alpha Coefficient and the result were 0.8 and 0.9. 

The participants were asked to fill up these form on pre-operation and POD 1, 3 and 7. 
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Data analysis 

Data analysis was performed using the Statistical Package for Social Sciences (SPSS for 

Windows, version 24.0; SPSS Inc., Chicago, IL, USA) and included descriptive statistics for basic data, 

mean and SD of onset and duration of local anesthesia. The Smokorovsminov test was used to evaluate 

the normal distribution of the data. Pair t-test, repeated ANOVA and Bonferroni multiple comparison 

were used for pain, facial dimension, swelling, maximal mouth opening and health related quality of 

life for analysis.  
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Chapter 4 

Results  

A total of 17 participants were enrolled in the study. Out of these, one was excluded from the 

analysis due to postoperative infection which affected the validity of outcome measures. Participants 

included 3males and 14females with an average aged at 21.94years (18-25years). In detail, type of 

impacted teeth involved 75%mesioangulation, 18.75%horizontal angulation and 6.25%vertical 

impaction. Onset, duration of local anesthesia, as well as operation times  between dexamethasone 

and control revealed comparable (p > 0.05), as detail shown in Table 2.  

 

Table 6 Comparison of the onset, duration of local anesthesia and operation time (Mean ±SD) 

between dexamethasone and control 

 

  

 

 

 

 

 

 

Note: There is no statistically significant difference between dexamethasone and control, p>0.05 

 

 Facial dimensions H1 and H2 did not show any statistically significant differences between 

dexamethasone and control, p > 0.05 (Graph 1 and table 3). Within group analysis, the distance H1 

showed a statistically significant increased from pre-op to POD1, pre-op to POD3 (p < 0.05) and 

significant decreased from POD3 to 7 in dexamethasone group, p > 0.05 (Graph 2). In control group, 

it was statistically significant increased from pre-op to POD1, POD1 to 3 and pre-op to POD3 and it 

was not significantly decreased from POD3 to 7, p < 0.05 (Graph 3). Mean maximal facial swelling 

presented on POD3 in both groups and no significant difference was found between 2 groups as 

shown in table 4 and Graph 4.  

 

 

Measurements 
Dexamethasone 

(minutes) 

Control  

(minutes) 

Onset LA 3.31 ± 1.30 3.88 ± 1.41 

Duration of LA 228.75 ± 66.51 237.50 ± 59.93 

Operation time 30.19 ± 12.29 28.25 ± 8.54 
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Graph 1 Comparison of facial dimension (H1) between dexamethasone and control  

at pre and post-operation; a = p < 0.05 

 

 

 
Graph 2 Changes of  facial dimension (H1) by time  

in dexamethasone group; a = p < 0.05 
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Graph 3 Changes in facial dimension (H1) by time  

in control group; a = p < 0.05 

 

 

Table 7 Comparison of facial dimensions H2 (Mean ±SD) between dexamethasone and control 

 

 

 

 

 

 

 

 

Note: No statistically significant difference between dexamethasone and control, p>0.05 

 

 

 

Time 
Dexamethasone 

(mm) 

Control 

 (mm) 

Pre-operation 149.61 ± 8.44 149.45 ± 8.54 

POD 1 151.95 ± 9.11 151.33 ± 8.14 

POD 3 150.60 ± 12.39 152.21 ± 8.28 

POD 7 150.85 ± 8.63 150.69 ± 8.66 
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Table 8 Comparison of percentage facial swelling (Mean ±SD) on post-operation between 

dexamethasone and control 

 

Time Dexamethasone  Control  

POD 1 1.85 ± 1.39 2.19 ± 1.38 

POD 3 2.52 ± 1.45 3.35 ± 2.07 

POD 7 1.51 ± 1.78 1.15 ± 1.30 

 

Note: No statistically significant difference between dexamethasone and control, p>0.05 

 

 

 

 
Graph 4 Comparison of  facial swelling between dexamethasone and control  

at pre and post-operation; a = p < 0.05 

 

  Regarding pain intensity, dexamethasone illustrated a significant lesser pain intensity than 

control group at all time points, p < 0.05 (Graph 5 and table 5). There was no statistically significant 

difference in maximal mouth opening in both groups on POD1, 3 and 7, p > 0.05 (Table 6). 
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Table 9 Comparison of post-operative pain intensity (Mean±SD) between dexamethasone and control  
 

Post-operative day 

(POD) 
Dexamethasone  Control  

1 2.90 ± 2.29 a 4.78 ± 2.93 

2 2.80 ± 2.50 a 4.53 ± 3.26 

3 1.92 ± 2.30 a 3.79 ± 3.38 

7 0.60 ± 1.18 a 1.42 ± 1.75 

 

 

 

 

 
 

Graph 5 Comparison of  post-operative pain intensity  

between dexamethasone and control; a = p < 0.05 

 

a= statistically significant differences, p < 0.05 
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Table 10 Comparison of maximal mouth opening (Mean±SD) between dexamethasone and control at 

pre and post-operation 

 

: 

Note: No statistically significant difference between dexamethasone and control, p>0.05 

 

It was confirmed with 2 kinds of questionnaire, the of modified OHIP and OIDP. Pre-

operatively, quality of life (QOL) between dexamethasone and control revealed no significant 

difference. Thereafter, the QOL in dexamethasone was better than control on POD1 and 3, p < 0.05. 

Finally, QOL of both groups became comparable on POD 7 (Graph 6 and 7). 

 
Graph 6 Comparison of Modified OHIP-14 scores between  dexamethasone and control 

at pre and post-operation;  a = p < 0.05 

Time Dexamethasone (mm) Control (mm) 

Pre-operation 43.42 ± 4.97 45.66 ± 5.78 

POD 1 34.81 ± 8.04 32.78 ± 7.89 

POD 3 35.65 ± 7.02 35.09 ± 8.67 

POD 7 40.44 ± 7.56 41.08 ± 7.85 
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Graph 7 Comparison of Modified OIDP scores between  dexamethasone and control  

at pre and post-operation;  a = p < 0.05 

 

 

 In details aspect of the QOL, modified OHIP showed less physical pain on POD1 and 3 in 

dexamethasone in comparison to control, p < 0.05 (Graph6 and table7). Likewise, a better QOL in 

functional limitation, psychological disability, social disability and handicap aspects of participants in 

dexamethasone were detected in comparison to the control on POD3,  p < 0.05 (Graph9  

and Table8). 
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Graph 8 Comparison of detail aspects of Modified OHIP-14 scores  

between  dexamethasone and control on post-operative day 1; a = p < 0.05 

 

 

Table 7 Comparison of modified OHIP-14 (Mean±SD) between dexamethasone and control on post-

operative day 1. 

 

 

 

Aspects 
Group 

Dexamethasone Control  

Functional limitation 3.72 (±0.82) 4.06 (±0.99) 

Physical pain 3.16 (±1.14)a 3.84 (±1.19) 

Psychological discomfort 2.41 (±1.33) 2.59 (±1.34) 

Physical disability 2.97 (±1.26) 3.53 (±1.34) 

Psychological disability 2.63 (±1.18) 2.88 (±1.22) 

Social disability 1.94 (±0.95) 2.22 (±1.06) 

Handicap 1.78 (±0.93) 2.13 (±1.24) 

a = statistically significant differences, p < 0.05 
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Dexamethasone Control

Table 8. Comparison of modified OHIP-14 (Mean±SD) between dexamethasone and control on post-

operative day 3 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Aspects 
Group 

Dexamethasone  Control  

Functional limitation 3.00 (±1.02)a 3.38 (±0.99) 

Physical pain 2.34 (±1.15) 2.81 (±1.17) 

Psychological discomfort 2.19 (±1.20) 2.22 (±1.21) 

Physical disability 2.56 (±1.17) 3.03 (±1.07) 

Psychological disability 2.31 (±1.17)  a  2.59 (±1.21) 

Social disability 1.66 (±0.81)  a  2.00 (±0.82) 

Handicap 1.59 (±0.89) a   1.93 (±1.00) 
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Graph 9 Comparison of detail aspects of Modified OHIP-14 scores between  dexamethasone 

and control on post-operative day 3; a = p < 0.05 

 

a = statistically significant differences, p < 0.05 



 
 

 

23 

Table 9. Comparison of modified OHIP-14 (Mean±SD) between dexamethasone and control on post-

operative day 7 

 

Aspects 
Group 

Dexamethasone Control 

Functional limitation 2.53 (±1.02) 2.47 (±1.10) 

Physical pain 2.06 (±1.03) 2.31 (±1.03) 

Psychological discomfort 1.75 (±1.11) 1.75 (±1.14) 

Physical disability 2.59 (±1.16) 2.56 (±1.21) 

Psychological disability 1.97 (±0.85) 2.00 (±1.15) 

Social disability 1.38 (±0.53) 1.34 (±0.68) 

Handicap 1.28 (±0.41) 1.41 (±0.69) 
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Graph 10 Comparison of detail aspects of Modified OHIP-14 scores between  dexamethasone 

and control on post-operative day 7; No statistically significant differences, p > 0.05 
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Note: No statistically significant difference between  dexamethasone and control, p>0.05 



 
 

 

24 

The evaluation by modified OIDP, there was a better QOL in physical aspect in 

dexamethasone on POD1and 3 as comparted to control, p < 0.05 (Graph 11 and Table 10, Graph 12 

and Table 11). At the end on POD 7, there was no significant difference between the 2 groups as 

evaluated by OHIP-14 and OIDP questionnaires (Graph 10, 13 and table 9, 12). 

 

 

Table 10. Comparison of modified OIDP (Mean±SD) between dexamethasone and control on post-

operative day 1 

 

Aspects  
Group 

Dexamethasone  Control  

Physical 3.26 (±1.38) a 3.97 (±1.16) 

Psychological 1.64 (±1.30) 2.07 (±1.19) 

Social 1.09 (±1.13) 1.38 (±1.31) 
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Graph 11 Comparison of detail aspects of Modified OIDP scores 

 between  dexamethasone and control on post-operative day 1; a = p < 0.05 

 

a= statistically significant differences, p < 0.05 
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Table 11. Comparison of modified OIDP (Mean±SD) between dexamethasone and control on post-

operative day 3 

 

Aspects 
Group 

Dexamethasone Control 

Physical 2.31 (±1.42) a 2.99 (±1.58) 

Psychological 1.09 (±1.17) 1.64 (±1.34) 

Social 0.75 (±0.93) 1.03 (±1.04) 
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Graph 12 Comparison of detail aspects of Modified OIDP scores  

between  dexamethasone and control on post-operative day 3; a = p < 0.05 
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 Table 12. Comparison of modified OIDP (Mean±SD) between dexamethasone and control on post-

operative day 7 

 

Aspects 
Group 

Dexamethasone Control  

Physical 2.01 (±1.28) 2.19 (±1.38) 

Psychological 0.66 (±0.84) 1.09 (±1.16) 

Social 0.50 (±0.88) 0.88 (±1.01) 
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Graph 13 Comparison of detail aspects of Modified OIDP scores between dexamethasone 

and control on post-operative day 7; No statistically significant differences, p > 0.05 
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Note: No statistically significant difference between  dexamethasone and control, p>0.05 
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Chapter 5 

Discussion conclusion and suggestion 

Pain, swelling, and restrict mouth opening are the common inflammatory complication 

following surgery. These caused by releasing of chemical inflammatory cytokines from the injured 

tissues, which is the normal biological change responding to the injuries or trauma. Likewise, 

vasodilation and increase in vascular permeability also results in leakage of protein and accumulation 

of fluid. Subsequently, swelling occurs followed by pain and limit mouth opening. In normal process, 

pain and swelling reach at a peak levels at approximately 48–72 hours after surgery. In human, the  

daily release of cortisol ranges at 15–25 mg. In order to obtain the anti-inflammatory effect of 

corticosteroids,  dose of steroids should able to maintain a cortisol level above  the amount 

physiological release. Moreover, more cortisol level is required in response to stimuli such as stress, 

trauma, infection and 2-10 time of daily supplement is recommended. (Chugh et al., 2018). In our 

study, we could not detected an effect of dexamethasone in prolongation of duration of the local 

anesthesia, unlike the study by Deo (Deo, 2016). However, a different results may influenced from the 

dose and route of administration.  The dose was double of that used in our study. While the route was 

injection to pterygomandibular space at the time of inferior alveolar nerve block which allowed 

dexamethasone to be located as perineural site. However, no consistent effect in prolong anesthetic 

effect of dexamethasone after either perineural or intravenous administration (Desmet et al., 2013; 

Jæger et al., 2016). Hence, more evidences are required to determine this effect 

Until now, route, timing (pre or post-operative administration), and dosage of dexamethasone 

remain unconcluded. In principle, a minimal dose and short duration of steroids applications that can 

reduced the anti-inflammatory effects is a milestone. Regarding route of administration, submucosal 

injection route become increasing in popularity owing an ease of use, less aggressive method and 

absence of pain or complication. It demonstrated an equivalent benefit in control of pain, swelling and 

mouth opening after third molar removal. when compared to intramuscular injection using 4 mg 

dexamethasone. Both methods revealed significant superior than control (Majid and Mahmood, 2013; 

Troiano et al., 2018). 

Interestingly, significant less pain was detected in dexamethasone at every healing periods 

(POD1, 2, 3 and 7), p < 0.05 as compared to control. However, no effect of dexamethasone on 

swelling and mouth opening were detected in our study. Though, there was inadequate evidence on 
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advantage of dexamethasone in reduction of swelling as measured by H1, H2 and percentage of 

swelling between dexamethasone and control, H1 in dexamethasone show superiority in reduction of 

swelling by time than control. H1 was non-significantly increased from POD1 to 3 as well as 

significantly reduced from POD3 to 7 which were opposite to control. In literatures, inconsistency 

results considering swelling, pain and maximal mouth opening were reports in dexamethasone 

application as an adjuvant therapy for third molar surgery.   

Using submucosal injection of 4mg dexamethasone for third molar surgery, Nair et al.(2013) 

reported from a randomized control trial in 100 participants that dexamethasone significantly reduced 

swelling but no effect in mouth opening and pain in comparison to control (Nair et al., 2013). Similar 

study by Ehsan et al. (2014) found significant reduction of swelling and mouth opening in 

dexamethasone, without measuring the effect on pain (Ehsan et al., 2014). A significant improvement 

of all post-operative outcomes including pain, swelling, mouth opening were reported. Warraich et al. 

(2013) performed a randomized control study in 100 participants compared dexamethasone and 

control).  (Warraich, et al.) While Mojsa et al. (2017) conducted a split mouth study in 30 patients 

compared among 3 groups as pre, post-operative dexamethasone administration and control. They 

reported a better results in pain, swelling and mouth opening in both groups of dexamethasone than 

control and dexamethasone given at post-operation provided a better pain control than pre-operation 

(Mojsa , et al., 2017). 

   

Meta-analysis by Moraschini et al. (2016) found that submucosal injection of dexamethasone 

help in reducing swelling and pain but not improving mouth opening (Moraschini, Hidalgo, and Porto 

Barboza, 2016). However, this study was comment to base on a moderate evidence. (Freda and 

Keenan, 2016). Subsequently, the systematic review and meta-analysis by Chen in 2017 reported an 

evidence that submucosal injection of 4 and 8mg dexamethasone help in reducing swelling and 

improve mouth opening at early period but there is inadequate evidence to support pain reduction 

(Chen et al., 2017).  

In general, third molar surgery results in negative effect on QOL. Study by Deepti et al. 

reported that the QOL affected on POD1-5 and then it returned to normal on POD6 and 7 (Deepti, 

Rehan, and Mehra, 2009). Dexamethasone was claimed to improve the QOL after third molar surgery. 

We evaluated the QOL by using 2 kinds of questionnaires to double confirmed the it’s effects which 

baseline QOL in dexamethasone and control was comparable. As a results, physical pain in 
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dexamethasone group was significantly less than control on POD1. Similar finding was detected with 

the 2questionnaires. On POD3, significant superior QOL in dexamethasone on functional limitation, 

psychological disability, social disability and handicap aspects assessing by mod OHIP and physical 

aspect assessing by mod OIDP as compared to control were discovered. However, the QOL became 

comparable and almost back to normal in both groups after the inflammation subsided according to 

normal healing process.  

Methylprednisolone, one of commonly use steroids has also been proposed to reduce 

inflammation after the surgery.  It has a lesser potency and shorter half-life than dexamethasone as 4 

mg of methylprednisolone is equivalent to 0.75mg of dexamethasone. Chugh et al. 2018 compared 

among submucosal injection of 8mg dexamethasone with 40mg methylprednisolone and control in a 

randomized controlled trial after lower third molar removal in 60participants. Dexamethasone showed 

a superior effect in reduction of swelling than methylprednisolone on POD2 which may result from a 

longer half-life. Also, it revealed slight reduction in pain without the effect on maximal mouth 

opening. (Chugh et al., 2018). Lim and Ngeow (2017) conducted a similar study comparing among 

submucosal injection of 4mg dexamethasone, 40mg methylprednisolone and control. They reported a 

benefit in less swelling and improve mouth opening in both groups when compared to control and 

methylprednisolone was superior in pain control than 4mg dexamethasone (Lim and Ngeow, 2017). 

Hence, 4mg dexamethasone seems to be a good candidate for adjuvant therapy for anti-inflammation 

for third molar surgery. 

Preoperative submucosal of 4mg dexamethasone injection could reduce pain, improve quality 

of life and tended to reduce facial swelling after lower third molar surgery. Though this study design 

is considered as a good clinical evidence, a larger sample size may require to confirm the effect of 

anti-inflammatory outcomes on benefit of this application. 
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รหัสอาสาสมคัร…………. 

แบบสอบถามคุณภาพชีวิตในมิติสุขภาพช่องปาก 

แบบสอบถามต่อไปนีSแบ่งออกเป็น 4 ส่วน ขอความกรุณาอาสาสมัครผู้เข้าร่วมการวิจัยตอบ

แบบสอบถามทกุคําถาม 

กรุณาเติมขอ้มูลในช่องว่างให้ครบถว้นและทาํเครื<องหมาย √ ลงในช่อง □ ที<ตรงกบัคาํตอบของท่าน 

ส่วนทีR 1 ข้อมูลทัRวไปของอาสาสมัครผู้เข้าร่วมการวิจัย 

  เพศ  ……………………..   อาย…ุ……………………  ปี 

  อาชีพ   □ นกัเรียน/นกัศึกษา □ ขา้ราชการ 

  

    □ คา้ขาย  □ พนกังานรัฐวิสาหกิจ 

    □ ธุรกิจส่วนตวั  □ พนกังานเอกชน 

    □ รับจา้ง โปรดระบุ……………. 

  จบการศึกษาขัSนสูงสุด 

   □ ประถมศึกษา  □ ปริญญาตรี 

   □ มธัยมศึกษาตอนตน้ □ ปริญญาโท 

   □ มธัยมศึกษาตอนปลาย□ ปริญญาเอก 

   □ อื<นๆ โปรดระบุ……………… 

  โรคประจําตัว 

   □ ไม่มี   □ มี 

   □ เบาหวาน □ ความดนัโลหิตสูง 

   □ โรคหัวใจ □ ไขมนัในเส้นเลือดสูง 

   □ อื<นๆ โปรดระบุ (ระบุทุกโรคที<ท่านเป็น) ………………. 

  ท่านดืRมเหล้าหรือไม่ □ ไม่ดื<ม 

     □ ดื<ม โปรดระบุจาํนวนวนั ……… ต่อสัปดาห์ 
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ส่วนทีR 2 พฤติกรรมและลักษณะทัRวไปของอาสาสมัครผู้เข้าร่วมวิจัย 

ก่อนผ่าฟันกรามคุด 

 ท่านรู้สึกว่าตนเองอา้ปากไดจ้าํกดัหรือไม่ 

    □ ใช่   □ ไม่ 

 ท่านมีอาการเจ็บบริเวณหนา้หูหรือขอ้ต่อขากรรไกรเมื<ออา้ปากโตหรือเคีUยวอาหารแข็งๆ 

หรือไม่ 

    □ ใช่   □ ไม่ 

 ท่านทีความเครียดต่อเรื<องงานหรอเรื<องอื<นๆที<ไม่ใช่ความวติกกงัวลจากการผ่าฟันคุดหรือไม่ 

    □ ใช่   □ ไม่ 

  ท่านใชน้ํUายาบว้นปากเป็นประจาํหรือไม่ 

    □ ใช่ โปรดระบุจาํนวนวนัที<ใช…้… ต่อสัปดาห์   

    □ ไม่ใช้ 
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ส่วนทีR 3 แบบสอบถามคุณภาพชีวิตในมิติสุขภาพช่องปากสําหรับดัชนี Modified OHIP 14 

    คาํถามต่อไปนีUจะถามถึงปัญหาของปากและฟันที<มีผลตอ่การดาํเนินชีวิตประจาํวนัของท่าน โดยใน

ขอ้คาํถามต่อไปนีUจะมีการสอบถามถึงความถี'ของปัญหาที<มีผลต่อชีวิตประจาํวนัของท่าน 

คําถาม ไม่เคย

มี

ปัญหา 

เลย 

น้อย 

(1-2 

ครัSง/

วัน) 

ปาน

กลาง 

(3-4 

ครัSง/

วัน) 

มาก 

(5-6 

ครัSง/

วัน) 

มาก

ทีRสุด 

(มากกว่

า6/วัน) 

1.ท่านรู้สึกเคีUยวอาหารลาํบากหลงัผ่าฟันคุด      

2.ท่านมีเศษอาหารเกาะตดิตามซอกฟันบริเวณที<ผ่า

ฟันคุด 

     

3. ท่านมีอาการปวดหรือเสียวบริเวณที<ผ่าฟันคุด      

4.ท่านรู้สึกปวดบริเวณรอบๆฟันที<ผ่าหรือไม่      

5.ท่านรู้สึกวติกกงัวลเกี<ยวกบัผลการรกัษา      

6. ท่านรู้สึกตนเองไม่สบายใจหรือทุกขใ์จ      

7. ท่านรู้สึกว่าตนพูดออกเสียงไม่ชดัเจน      

8. ท่านหลีกเลี<ยงการรับประทานอาหารบางชนิด      

9.ท่านรู้สึกรําคาญช่องปากของท่าน      

10.ท่านรู้สึกหดหู่ ทอ้แท ้      

11.ท่านรู้สึกหงุดหงิดง่ายเมื<ออยู่กบัผูอื้<น      

12.ท่านรู้สึกรําคาญง่ายเมื<ออยู่กบัผูอื้<นหรือมีความ 

อดทนเมื<ออยู่กบัผูอื้<นนอ้ยลง 

     

13.ท่านรู้สึกพึงพอใจในชีวิตลดลง      

14. ท่านรู้สึกว่าการผ่าฟันคุดมีผลเสียต่อรายไดข้อง

ท่าน 
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ส่วนทีR 4 แบบสอบถามคุณภาพชีวิตในมิติสุขภาพช่องปากสําหรับดัชนี Modified OIDP 

 คาํถามต่อไปนีUจะถามถึงปัญหาของปากและฟันทีมีผลต่อการดาํเนินชีวติประจาํวนัของท่าน 

โดยในขอ้คาํถามต่อไปจะมีการสอบถามถึงความรุนแรงของปัญหาที<มีผลต่อชีวิตประจาํวนัของท่าน 

คําถาม 0 

(ไม่มี

ผล) 

1 

(เลก็น้อ

ยมาก) 

2 

(เลก็น้อ

ย) 

3 

(ปาน

กลาง) 

4 

(รุนแรง) 

5 

(รุนแรง

มาก) 

1.ท่านมีความลาํบากในการกินอาหาร

หรือไม่ 

      

2.ท่านมีความลาํบากในการพูดหรือไม่       

3.ท่านมีความลาํบากในการทาํความ

สะอาดช่องปากหรือไม่ 

      

4.ท่านมีความลาํบากในการพกัผ่อน

รวมทัUงนอนหลบัหรือไม่ 

      

5.ท่านมีความลาํบากในการรักษา

อารมณ์จิตใจ 

ให้เป็นปกติ ไม่หงุดหงิดรําคาญง่าย

หรือไม่ 

      

6.ท่านมีความลาํบากในการยิUมไดโ้ดย

ไม่อายใครหรือไม่ 

      

7.ท่านมีความลาํบากในการออกไป

พบปะผูค้น ญาติสนิทมิตรสหายหรือไม่ 

      

8.ท่านมีผลกระทบต่อการทาํงานหรือ

อาชีพหลกัหรือไม่ 
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Abstract: To evaluate the anti-inflammatory outcomes of a pre-operative submucosal injection of
4mg dexamethasone following third molar surgery.
Recruitment of 17 participants having bilateral identical lower third molar impaction was
performed in a split-mouth, randomized, triple-blind, placebo-controlled study.
Submucosal injection of dexamethasone or placebo was given at pre-operation. The
washout period was 4weeks.  Single surgeon, assessor, and data analyst were
arranged and they were blind to a used drug. Onset and duration of local anesthetic
were collected. Pain intensity was recorded using a visual analog scale on post-
operative day1, 2, 3, 7. Swelling and maximal mouth opening were measured at
baseline and on post-operative day1, 3, 7. The quality of life was assessed using 2
sets of questionnaires on post-operative day1, 3, 7. A statistically significant difference
level was p≤0.05.
No effect of dexamethasone on swelling and mouth opening was detected compared
to control. However, dexamethasone statistically significant reduced pain at all time
points, p<0.05. The quality of life significantly less affected with dexamethasone as
compared to control, especially in the physical domain.
Dexamethasone at 4mg did not demonstrate a benefit in anti-swelling or improve
mouth opening after third molar surgery. However, it significantly reduced pain and
improve quality of life.
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