


Efficacy of the Preoperative Submucosal Injection of Dexamethasone Versus Methylprednisolone in Bilaterally Symmetrical Impacted Mandibular Third Molar Impaction - A Comparative Study 

[bookmark: _GoBack]ABSTRACT
AIM: To compare and assess the efficacy of preoperative submucosal injection of 8mg dexamethasone versus 40mg methylprednisolone for bilaterally symmetrical impacted mandibular third molar surgery.
MATERIALS AND METHODOLOGY: The study was conducted on the subjects 
requiring surgical extraction of bilaterally impacted third molars reporting to Department of Oral and Maxillofacial Surgery, V.S. Dental College and Hospital, Bangalore, Karnataka between December 2019 to June 2021. Total of 20 subjects were included in the study with case history proforma, investigations, post op follow up and signed informed consent. Post operatively all patients were given antibiotics and analgesics for 5 days. Baseline measurements were done pre-operatively and subsequent assessment were made on post-operative day 1,3 and 7 to measure post-operative facial swelling, pain and trismus. An ANOVA test was used for statistical analysis and comparison among groups for variables. 
RESULTS: The test results have shown that dexamethasone showed better results in reduction of the post-operative pain and trismus whereas it was methylprednisolone which reduced the post-operative swelling better. 
CONCLUSION: Based on the results obtained from statistical analysis, we therefore conclude from our study that dexamethasone has better analgesic effect following surgical removal of bilaterally symmetrical impacted mandibular third molars when compared to methylprednisolone whereas in case of postoperative swelling methylprednisolone performed better.
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INTRODUCTION

The most common oral surgical procedure is the surgical removal of third molars. The facial tissues are composed of loose connective tissue and high vascularity; thus, a meticulous surgical technique can result in considerable pain, swelling, and trismus. These postoperative sequelae can cause great distress to patients, and anything that compromises quality of life even for a few days is inadmissible to the highly apraised and extremely busy generation of today. Thus we, as professionals, should compelled to render better control of this postoperative discomfort for patients undergoing third molar surgery.

Corticosteroids have been routinely used to control postoperative inflammation and the associated symptoms of third molar surgery for several decades. Their anti-inflammatory effect has been put to use to reduce the oedema induced by the surgery; however, their direct effects on pain control and trismus are questioned. [1]

Methylprednisolone and dexamethasone are the most commonly prescribed steroids in dentoalveolar surgery because of their mechanism of action like minimal sodium retention activity and the prominent glucocorticoid effect. Despite their beneficial role as demonstrated by numerous studies. [2,3] while there is also a lack of consensus regarding the ideal dosage, administration route of the drug, the timing to prescribe the drug, and duration of treatment. This is mainly because of the use of non-standardized parameters and a lack of controlled clinical studies. Studies which promote and recommend avoiding the use of 8 mg as the dose of dexamethasone are available. Similarly, studies have been done with methylprednisolone being used at doses of 20 mg, 40 mg, 80 mg, and 125 mg. Albeit, the superiority of or choice for any one drug over the other drug has not been opinionated in the literature. Hence a study comparing these two steroids in equivalent doses which provide insights into these controversies is needful.

The purpose of this study was to compare the effects of the preoperative submucosal administration of methylprednisolone 40 mg and dexamethasone 8 mg to evaluate the postoperative sequelae after mandibular bilateral symmetrical third molar surgery.

MATERIALS AND METHODS
Clinical trial design
The study was approved by the Institutional Ethics Committee of the Kempegowda Institute of Medical Sciences, Bangalore. The study designed was a single-centre, comparative, prospective, randomized, controlled trial with blinded end-point assessment of sublingual injection of methylprednisolone 40 mg and dexamethasone 8 mg in patients undergoing third molar surgery bilaterally. 

Inclusion criteria was healthy patients (American Society of Anesthesiologists category 1 or 2) and age group 18-45, requiring surgical extraction of bilaterally symmetrical impacted mandibular third molar with no periodontal disease or associated localized infection. Subjects willing to participate in the study and the follow up were included. The exclusion criteria were pregnant or lactating women, chronic use of medication that would obscure assessment of inflammatory response, immunocompromised patients such as those on long term steroids/ long term chemotherapy. Patients having uncontrolled diabetes mellitus and acute infections were also excluded. 

20 patients with bilaterally symmetrical impacted mandibular third molars who fulfill the inclusion and exclusion criteria were selected. The surgical procedure was discussed with every patient, and his/her written informed consent was obtained prior to the commencement of the surgery. Only one tooth was removed at a time. The second tooth removal was scheduled with a minimum gap of 4 weeks to allow resolution of postoperative symptoms following the first extraction. Prior to surgery a brief case history of every subject was taken. The diagnosis was made based on the history, clinical and radiological examination

The selected patients (n=20) were randomly divided into two groups: Group A:   Dexamethasone 8mg & Group B: Methylprednisolone 40mg.
In Group A, patients were given 8mg of dexamethasone submucosally preoperatively on one side of the bilaterally symmetrical mandibular third molar impaction. In Group B, same patients were given 40mg of methylprednisolone submucosally preoperatively on other side of the bilaterally symmetrical mandibular third molar impaction.
The subjects were randomized in an open-label manner to dexamethasone 8 mg, or methylprednisolone 40 mg injection group after obtaining written informed consent. Randomization codes were generated digitally and then concealed in opaque and sealed envelopes.
Evaluation of efficacy
Baseline measurements were done pre-operatively and subsequent assessment were made on post-operative day 3 and 7 to measure post-operative facial swelling, pain and trismus .
Mouth opening was recorded using a ruler and measured as the maximum distance on opening between the maxillary and mandibular incisor. For facial swelling, S1 was the curvilinear measurement of vertical distance from the outer canthus of the ipsilateral eye to ipsilateral angle of mandible. S2 was the curvilinear measurement of horizontal distance from the ipsilateral tragus to ipsilateral corner of mouth. Pain was recorded using a non-calibrated 100mm Visual analogue scale (VAS). The end points of the scale were “no pain” and “pain couldn’t be worse”.
The disimpaction procedure was carried out by a single operator. After local anaesthesia, first dexamethasone 8mg was infiltrated submucosally posterosuperior to the mandibular third molar. Subsequently, Ward's incision or Modified Ward's incision was placed according to the type of impaction. The mucoperiosteal flap was raised distally to the second molar providing access to the third molar from the buccal aspect. Bone removal was achieved under continuous sterile saline solution irrigation followed by primary wound closure using a 3–0 silk suture. After the procedure, postoperative instructions were given and antibiotics and analgesics (Amoxicillin 500mg in combination with Clavulanic acid 125 mg TDS and Paracetamol 500mg BD with Pantoprazole 40mg OD ), were prescribed. Then, patient was recalled after 4 weeks for the third molar disimpaction of another side. The patients were pre-operatively infiltrated submucosally with methylprednisolone 40mg posterosuperior to the mandibular third molar.  The remaining procedure was carried out similarly as described above.
Pain, Trismus and facial swelling were recorded on 1, 3 and 7 days postoperative using the same method as described above. All preoperative and postoperative measurements were tabulated by a single non-operating investigator who was blinded to the intervention used. 
STATISTICAL ANALYSIS
The data was analysed using IBM SPSS Statistics Software version 21.0 (IBM Corp., Armonk, NY, USA). The data was subjected to student “t” test and  one-way ANOVA. A two-sided P-value of less than 0.05 was considered statistically significant.
RESULTS
A prospective randomized clinical study consisting of 20 patients with surgical removal of bilaterally symmetrical impacted mandibular third molars were included in the study; Male patients being 11 and female being 9 with the mean age being 25.2 years. (Graph 1 and Graph 2)

Graph 1: Gender distribution of the study population



Graph 2: Age distribution of the study population

The mean value of preoperative mouth opening was 4.92 mm in Group A and 4.48 mm in Group B. Mouth opening was seen to be reduced on day 3 postoperative in both groups, with a statistically significant difference between in Group A and Group B (P = 0.424). The decrease in mouth opening was 3.78 mm in group A, and 3.75 mm in group B on the 7th day post-operative. (Graph 3).

Graph 3: Comparison of Mean Mouth Opening between the study groups at different days


The mean swelling S1 for Group A was 11.30 mm and Group B was 11.50 mm. On postoperative day 3, swelling was seen to be increased as it was 11.50 mm in group A and 11.20 mm in group B. However, it was noted that on postoperative day 7, swelling was reduced to below the baseline levels in both groups. Greater swelling in dexamethasone group was seen as compared to methylprednisolone group was noted (Graph 4). A statistically significant difference in swelling was found between the group A and group B (P = 0.285). The values were not statistically significant.

Graph 4: Comparison of Mean S1 values between the study groups at different days



The preoperative swelling S2 for Group A was 12.10 mm and Group B was 12.0 mm. On postoperative day 3, swelling S2 was also seen to be increased and it was 12.50 mm in group A and 12.40 mm in group B. It was noted that on postoperative day 7, swelling was reduced to below the baseline levels in both groups with Group 1 value of 11.90 mm and Group B was 11.60 mm. Greater swelling in dexamethasone group was seen as compared to methylprednisolone group was noted (Graph 5). With no statistically significant difference in swelling was found between the group A and group B (P = 0.230).

Graph 5: Comparison of Mean S1 values between the study groups at different days



The total pain scores (VAS scores) for pain was 4.9 mm for group A and 4.5 mm for group B (Graph 6). The VAS score day 3 postoperative Group A and Group B was 3.2 mm. There was no statistically significant difference. On day 7, the mean VAS score was 3.8 in group A and group B.  The pain scores between group A and group B were statistically significant. (p 0.004).

Graph 6: Comparison of Mean Post-Operative Pain at Different Days among the Study Groups



DISCUSSION

The extraction of third molars surgically often leads to severe postoperative symptoms, even when teeth are extracted gently. [4] Hence, clinicians use anti-inflammatory drugs to reduce the adverse effects after surgery. [5] Surgeons advocate the use of corticosteroids due to their anti-inflammatory properties in third molar surgeries. [6,7] Corticosteroids mainly used are dexamethasone and methylprednisolone because of their main glucocorticoid effect and no mineralocorticoid effect seen. [8] Therefore, the specific aim of this study was to compare the postoperative pain, facial swelling and mouth opening after submucosal injection of dexamethasone and methylprednisolone preoperatively during bilaterally symmetrical third molar extraction.
This study showed that preoperative submucosal dexamethasone reduced the post-operative pain and trismus compared to preoperative methylprednisolone. However, in case of swelling, both dexamethasone and methylprednisolone were equally effective in reduction of swelling S1 (distance from the lateral canthus of eye to the angle) and in case of S2 (distance from the tragus to the angle of mouth), methylprednisolone proved out to be better than dexamethasone.
Corticosteroids are the choice of drug by surgeon as they inhibit enzymatic activation of phospholipase A2 by synthesis of endogenous proteins. This helps reduce inflammary mediators like prostaglandins, leukotrienes, and thromboxane-related substances, which leads to reduction in fluid transudation and oedema. This reduced edema reduces the pain and trimus following surgery. Patients with tuberculosis,  active viral or fungal infections, active acne vulgaris, primary glaucoma, a history of psychopathic tendencies, and allergies are the absolute contraindications to corticosteroids.
Literature shows several studies which relate to the use of corticosteroids for post-operative complications. But, there is no agreement on the minimum required dose and administration route. [9-11] Classifying the corticosteroids based on their potency, it can be noted that 4mg of methylprednisolone is anologous to 0.75mg of dexamethasone. [10]
Studies have shown different outcomes, when various parameters like dosage or route of administration of methylprednisolone was compared. [11] A study by Milles and Desjardins used 20 mg of methylprednisolone pre-operatively, and showed maximum decrease(42%) in swelling on the first day post-surgery, 34% reduction on 2nd day and 14% on 3rd day. [11] A study by Chugh et al [12], concluded that submucosal dexamethasone was effective in lessening in the post-operative sequelae.Sisk and Bonnington [13], in their study used 125 mg methylprednisolone pre-operatively intravenously (I.V). They concluded that a great reduction in pain, trimus and also swelling was noted after extraction of mandibular third molar. Huffman et al [14], compared both 40 mg and 125 mg of I.V methylprednisolone, Even though it was stated increased dosage reduced the swelling, there was statistically significant difference between the two experimental groups. Similarly, Ustun et al [15], assessed the role of 1.5 mg/kg and 3 mg/kg of I.V methylprednisolone for post-operative complications. They showed that their was no statistically significant difference between the groups. Thus, a higher dose did not have show any clinical advantage. Therefore the optimum dose and administration route remains unknown.
The optimum dose and route of administration of dexamethasone also remains ambiguous. A study by Filho et al [16], evaluated 4 mg and 8 mg of dexamethasone on post-operative complications following bilateral mandibular impacted third molar surgery. The results showed that the higher dose showed greater reduction in swelling. But, on the contrary Grossi et al [17] showed no clinical reduction in post-operative swelling on using a higher dosage.
Anti-inflammatory actions of corticosteroids are seen by maintaining their levels above the physiological amount (15-25 mg/day). Maximum pain and swelling after the third molar impaction surgery is mainly noted on the 2nd and 3rd day. Thus, greater dose with single preoperative administration was used in this study, to avoid any undesirable effects from prolonged steroid usage.
In the study, dexamethasone group showed maximum reduction in oedema on 2nd day and methylprednisolone greater swelling on day 2. This is due to half-life of methylprednisolone is 12 h to 36 h, and of dexamethasone is 36 h to 54 h.  Thus. Methylprednisolone shows a shorter duration of action. Beirne and Hollander [18], showed a similar effect with increased swelling on 2nd and 3rd day and later on the 7th day helped reduce close to baseline values. These results are consistent with our study.
Trimus or reduced moth opening was more on 3rd day in dexamethasone group and it improved by day 7, suggesting that steroids help in reduced moth opening. Although, this effect is a result of steroid administered or reduced swelling. This mechanism of action cannot be concluded and requires further studies. It was also noted that on the 7th day post-operative, both pain and trimus was near the baseline levels in dexamethasone group and maximum reduction in swelling in methylprednisolone group, recommending the use of both dexamethasone and methylprednisolone for 3 days following surgery.
Some studies stated that post-operative pain reduces with decrease in swelling and the direct use of corticosteroids for pain is disputed. In the present study, the pain scores were low for dexamethasone group.
The present study used the submucosal route of administration because of its merits like avoiding an additional injection site, no systemic effects, painless as the area is already anesthetized. The ease and safety of this method makes it advantageous for dental surgeons to use during third molar impaction surgeries. Although, a clinical study with larger size is recommended to evaluate the steroid of choice by the surgeons.  


CONCLUSION

The study showed that dexamethasone has better analgesic effect following 
surgical removal of bilaterally symmetrical impacted mandibular third molars when compared to methylprednisolone whereas in case of postoperative swelling methylprednisolone performed better. Thus, to conclude the preoperative submucosal administration of methylprednisolone 40 mg and dexamethasone 8 mg reduced post-operative pain, trismus and swelling.
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Picture 1- Baseline clinical measurements and intraoral examination on Day 1 post-treatment
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Picture 2- Clinical measurements of mouth opening and facial dimensions on Day 3 post-treatment
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Picture 3- Clinical measurements of mouth opening and facial dimensions on Day 7 post-treatment
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Picture  4- Baseline assessment of mouth opening and facial measurements on Day 1 post-treatment
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Picture 5- Clinical measurements of mouth opening and facial dimensions on Day 3 post-treatment
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Picture 6- Clinical measurements of mouth opening and facial dimensions on Day 7 post-treatment
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Picture 7- ORTHOPANTOMOGRAM
Comparison of Mean S1 values at Different Days among the Study Groups
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Comparison of Mean S2 values at Different Days among the Study Groups
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Comparison of Mean Post Operative Pain at Different Days among the Study Groups
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Gender Distribution of the Study Population (N=20)


Male	Female	11	9	

Age Distribution of the Study Population (N=20)


18-25 yrs	25-33 yrs	34-42 yrs	11	7	2	

Comparison of Mean Mouth Opening between the study groups at different days
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