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ABSTRACT 

This study aimed to compare two different drug protocols to be used during the preoperative period, consisting 
of different corticoids and with various routes of administration. An observational and longitudinal study was 
carried out with 30 volunteers who needed the removal of impacted or semi-impacted third molars in the 
mandible region. Volunteers were equally divided into two groups, with the drug protocol administered in the 
preoperative phase, one hour before surgery. Two protocols were used: Dexamethasone 8.0 mg orally (VO) 
and Betamethasone Dipropionate 5mg/mL + Betamethasone Disodium Phosphate 2mg/mL intramuscularly 
(IM). Postoperative medication was standard for both groups. The volunteers were monitored in the pre- and 
postoperative periods (third and seventh days). Local temperature, maximum mouth opening, edema, and pain 
were evaluated. With regard to the skin temperature response, significant effects were identified for the inter-
action between the moment in which the evaluations were carried out and the corticoid administered in the 
following regions of interest and analyzed temperatures: Operated mandibular angle (maximum (F(2, 
56)=3.89, p=0.026, ηp

2=0.122), mean (F(2.56)=3.47, p=0.038, ηp
2=0.110) and minimum (F(2.56)=4.03, 

p=0.023, ηp
2=0.126)) and in the Control =0.116 )). The Betamethasone IM group showed an increase in skin 

temperature on the third postoperative Mandibular Angle (maximum (F(2.56)=3.36, p=0.042, ηp
2=0.107), and 

minimum (F(2.56)=3.66, p=0.032, ηp
2day. In evaluating pain, edema, and maximum mouth opening, a similar 

behavior tendency was noticed in both drug protocols. It can be concluded that dexamethasone 8.0mg VO and 
Betamethasone dipropionate 5mg/mL + betamethasone disodium phosphate 2mg/mL IM did not present sig-
nificant differences in edema, pain, and limitation of mouth opening in the postoperative period when com-
pared, concerning skin temperature, there was a difference when considering the absolute temperature. Con-
sidering the results of this study, Dexamethasone is recommended as a preoperative protocol for removing 
third molars. 
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INTRODUCTION 

Surgery to remove third molars is common in dental offices and generates mechanical trauma during the 
procedure, especially in cases where these dental elements are semi-impacted or impacted1, 2. Pain, edema, 
and limited mouth opening are the main postoperative complaints reported by patients undergoing this 
procedure 1, 3. 
The inflammatory response causes the symptoms to form part of the organism's defense mechanism when 
submitted to an injury in its tissues and has a defensive character1, 4, 5. The drug protocols used with anti-
inflammatory power aim to decrease the exacerbation of this inflammation1, 2. Preoperative administration of 
corticosteroids significantly decreases facial edema in surgeries to remove third molars; this has been 
previously documented in systematic reviews and is routinely used as a protocol in dental services1,6,7. 
Glucocorticoids are classified according to their duration and potential for action8. Dexamethasone is a potent 
glucocorticoid with a long half-life, interrupting the inflammatory cascade in the early stages 5. The literature 
does not show a consensus regarding studies that analyze the inflammatory response in terms of dosage and 
delivery route with greater efficiency for its use in the period before surgery. However, one study showed a 
tendency to use Dexamethasone, methylprednisolone, and Betamethasone orally, intramuscularly, and 
intravenously in oral surgeries1, 9. 
Betamethasone, in turn, matches Dexamethasone in terms of potency and half-life1. Both are rated with high 
potency, prolonged potency, and length of action1 
A review published by authors Ngeow and Lim6 reported that for some unknown reason, few studies have 
attempted to compare the effectiveness of two different groups of corticosteroids. This is supported by the 
systematic review published by Larsen MK et al. 1 and the study published by Rabelo and Gomes8, which 
reviewed studies concluding that the optimal dosage and administration route to decrease postoperative 
sequelae of lower third molar removal currently still leaves room for doubt and that more well-designed 
clinical studies are needed. 
Some clinical indicators are used for the postoperative follow-up of removal and impacted third molars; among 
them is the measurement of maximum mouth opening using millimeter rulers measuring the interincisal 
distance; this is a functional aspect indicator, facial arches to measure edema are also utilized and visual pain 
scale (VAS) to quantify the level of pain during the postoperative inflammatory process 5. 
Recently, thermal imaging has been applied in several areas of dentistry with great success and advantages 
such as low cost, portability, and ease of interpretation and not only to assess changes in temperature within 
the oral cavity but also to correlate tissue temperatures on the body surface with the condition of tissues within 
the oral cavity, to predict the outcomes of performed procedures2. Infrared thermography is a functional 
imaging method without the emission of ionizing radiation, fast and reflects the microcirculatory dynamics of 
the skin surface, capable of providing health professionals with objective and accurate information about the 
facial vasomotor and neurovegetative system and responses to tooth pain of inflammatory origin10. 
Therefore, this study aims to investigate the signs of the inflammatory process in the postoperative period of 
impacted and semi-impacted third molar extractions in patients who used an oral Dexamethasone or an 
intramuscular Betamethasone Dipropionate + Betamethasone Disodium Phosphate drug protocol. 
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MATERIAL AND METHODS 

The sample consisted of 30 patients of both genders, aged between 15 and 35 years, with previous indications of 
third molar extraction. All patients signed the Informed Consent Form (the project was registered and approved at 
Plataforma Brasil under number CAAE 48596621.0.0000.5547). 
This study included patients who sought Oral and Maxillofacial Surgery and Traumatology services at a university 
located in Curitiba who had semi-impacted or impacted third molars in the mandible. Patients who had erupted 
third molars in the maxilla, therefore not requiring osteotomy or tooth section, had these teeth removed in the same 
procedure, not exceeding 5 minutes to complete the procedure. 
The patients excluded from the study were those who had other impacted dental elements; had a history of allergy 
to the proposed drug protocols; smokers who had smoked their last cigarette within three hours of the procedure; 
pregnant women; patients taking continuous medication (except contraceptives); patients with systemic diseases; 
patients who scored more than 0 on the visual analog pain scale (VAS) preoperatively, characterizing possible 
prior inflammation in this dental element and patients requiring intravenous sedation for the procedure. 

Drugs administered preoperatively 

The protocols used by the Oral and Maxillofacial Surgery and Traumatology service where the volunteers were 
recruited were studied as observational research.  
The research participants were randomly divided into two groups, with 15 participants each. Group A used the 
preoperative medication dexamethasone 8.0 mg (2 tablets of 4.0mg), and group B used intramuscular applica-
tion of betamethasone dipropionate + betamethasone disodium phosphate 5mg/mL + 2mg/mL. The medication 
was administered 01 hours before surgery in both groups.  

Surgical procedure  

The procedure consisted in the removal of the impacted lower third molar and erupted upper third molar (when 
present), under local anesthesia, following the steps of the standard operative technique, being incision, followed 
by detachment, osteotomy, odontosection using a high rotation drill, dislocation of the tooth, cleaning of the cavity, 
irrigation and suture.   
The patients were instructed to rinse for 60 seconds with chlorhexidine 0.12%, after which an extra-oral asepsis 
was performed with iodine. Local anesthesia was then performed using the pterygomandibular technique, with 
mepivacaine hydrochloride 2% and epinephrine 1:100,000. A relaxing incision in the retromolar region, 
detachment followed by osteotomy and odontosection (when necessary) using high rotation and dislocation of the 
dental element. The alveolar region was irrigated and prepared for synthesis with a 4.0 nylon suture.  
The standardized prescription for the postoperative procedure was Amoxicillin 500 mg every eight hours for seven 
days, Ibuprofen 600mg granulated powder every eight hours for three days, and paracetamol 750mg every eight 
hours for three days. For hygiene of the region, 0.12% chlorhexidine mouthwash was prescribed every 12 hours 
for 7 days, starting 24 hours after the surgical procedure and orientation regarding brushing and postoperative care. 
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Evaluation protocols used  

The evaluations performed were: Anamnesis (with identification of the volunteer, current and past medical and 
dental history), visual analog pain scale (VAS); thermographic analysis; measurement of maximum mouth open-
ing, using a sterile ruler. The reference points were the incisal edge of the dental elements of the upper central 
incisor and lower central incisor. The measurement of maximum mouth opening did not exceed 2 seconds, thus 
avoiding as much as possible the painful exposure of the patient, besides the edema that was evaluated through 
observational quantitative analysis by one of the researchers comparing visible asymmetry with the contralateral 
side, being level 1 imperceptible, level 2 slightly asymmetric and 3 visible asymmetry. Three evaluations were 
performed: pre-surgical and on the third and seventh day, as well as the minimum, average, and maximum tem-
peratures of the regions of interest (ROI).  

Protocol for the infrared thermography examination. 

The THERMACAM T540® Camera (Flir Systems®, USA) was used. The precautions prior to the evaluations 
involved avoiding the application of topical agents in the head and neck region; not using the hair dryer, flat iron, 
or any type of headband that would compress the head region on the day of the evaluation; no smoking, avoiding 
hot baths or showers less than 2 hours before the exam; not fasting for more than 3 hours before the exam; male 
patients removing their beard on the day before the evaluation.  
The examination room was kept at 19°C (monitored by a thermometer positioned far from heat sources, preventing 
thermal losses by forced air convection directly over the volunteer). The relative humidity was kept between 50% 
and 70%. The participant was acclimatized for 20 minutes before the first thermal evaluation.  
The camera was placed on a tripod 1.0 meters away from the participant in a standing position, and three images 
of the face were taken at each evaluation: one frontal and two lateral images (right and left). 

Thermographic image analysis  

For the analysis of the thermographic images, four (4) regions of interest were used: two standardized points in 
the mentual region (Figure 1) and two other points in the mandibular angle region (Figure 2). The analysis was 
performed using a comparative method, using the contralateral side as Control between the evaluation moments. 

 
Figure 1. Region of interest (ROI) in the central area on the side with intervention performed and control ROI in the 
contralateral mandibular angle. 
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Figure 2. Points in mandibular angle regions and region of interest (ROI) on the side with intervention performed and control 
ROI in contralateral mandibular angle. 
 

Statistical Analysis  
The data were compiled and analyzed using Jamovi software (version 2.3.1). Line graphs with average and 
standard deviation representations were used to present the values obtained in the evaluations. The behavior of 
the variables studied was analyzed by analysis of variance (ANOVA) for repeated measures (2 groups x 3 time 
points).The partial squared eta (ηp2) was used to evaluate the power of the effect (effect size). The comparison 
of the variation of the deltas, for each temperature, between the evaluation times was performed by one-way 
ANOVA with Tukey's post hoc test. The deltas of each temperature between groups at each time point were 
compared using the Student's T-test. The significance level was set at 5% (α = 0.05). 
 

 
RESULTS 
The behavior of the thermal response of the skin indicates that the subjects who used Betamethasone IM 
showed an elevation of the skin temperature on the third postoperative day in the analysis of absolute 
temperatures through the analysis of variance. The volunteers who used oral Dexamethasone showed reduced 
skin temperature in all regions studied, considering absolute temperatures (Figure 3).  
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Figure 3. Behavior of the thermal response of the skin preoperatively, 3 days and 7 days postoperatively after extraction of 
impacted and semi-impacted third molars in patients who received different corticosteroids (Oral Dexamethasone or 
Betamethasone IM) preoperatively. 
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The behavior of the variables studied was considered by analysis of variance (ANOVA) for repeated measures. 
Regarding the response to skin temperature, significant effects were identified for the interaction between the time 
at which the evaluations were performed and the corticosteroid administered (Table 1 and Figure 3), in the 
following regions of interest and temperatures analyzed: Operated mandibular angle (maximum (F(2,56)=3.89, 
p=0.026, ηp2=0.122), average (F(2,56)=3.47, p=0.038, ηp2=0.110) and minimum (F(2,56)=4.03, p=0. 023, 
ηp2=0.126)) and in the mandibular angle Control (maximum (F(2,56)=3.36, p=0.042, ηp2=0.107), and minimum 
(F(2,56)=3.66, p=0.032, η2 ηp2=0.116)). 

 
ROI Temp Source Degrees of 

Freedom 
Degrees of 
Residual 
Freedom 

F p Partial Eta 
Square (ηp

2) 

Operated 
Mentual 

Minimum Moment 2 56 0,57 0,564 0,020 
Mom * Cort 2 56 1,65 0,201 0,020 

Corticoid 1 28 0,05 0,818 0,002 
Average Moment 2 56 0,83 0,438 0,029 

Mom * Cort 2 56 1,41 0,252 0,048 
Corticoid 1 28 0,36 0,550 0,013 

Maximum Moment 2 56 1,52 0,228 0,051 
Mom * Cort 2 56 1,21 0,306 0,041 

Corticoid 1 28 0,26 0,612 0,009 
Control 
Mentual 

Minimum Moment 2 56 0,48 0,617 0,017 
Mom * Cort 2 56 2,55 0,087 0,083 

Corticoid 1 28 0,18 0,668 0,007 
Average Moment 2 56 0,21 0,808 0,008 

Mom * Cort 2 56 2,09 0,132 0,070 
Corticoid 1 28 0,76 0,388 0,027 

Maximum Moment 2 56 0,10 0,903 0,004 
Mom * Cort 2 56 2,00 0,144 0,067 

Corticoid 1 28 0,83 0,370 0,029 
Operated 
Mandibular 
Angle 

Minimum Moment 2 56 1,97 0,149 0,066 
Mom * Cort 2 56 4,03 0,023 0,126 

Corticoid 1 28 0,30 0,583 0,011 
 

Average 
Moment 2 56 2,74 0,073 0,089 

Mom * Cort 2 56 3,47 0,038 0,110 
Corticoid 1 28 0,45 0,504 0,016 

 
Maximum 

Moment 2 56 2,01 0,144 0,067 
Mom * Cort 2 56 3,89 0,026 0,122 

Corticoid 1 28 0,07 0,783 0,003 
Control 
Mandibular 
Angle 

Minimum Moment 2 56 2,87 0,065 0,093 
Mom * Cort 2 56 3,66 0,032 0,116 

Corticoid 1 28 0,68 0,415 0,024 
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Average 

Moment 2 56 3,00 0,058 0,097 
Mom * Cort 2 56 3,06 0,055 0,099 

Corticoid 1 28 1,91 0,178 0,064 
 

Maximum 
Moment 2 56 2,80 0,069 0,091 

Mom * Cort 2 56 3,36 0,042 0,107 
Corticoid 1 28 1,88 0,181 0,063 

Caption: Mom * Cort = Interaction moment of evaluation + corticoid. 
Table 1. Results of variance analysis (ANOVA) for repeated measures of the behavior of the thermal response of the skin, 
preoperatively, 3 days and 7 days after the extraction of semi-included and included third molars in patients who received 
different corticoids (Oral Dexamethasone or Betamethasone IM) preoperatively. 

 
Table 2 compares the thermal asymmetry between the operated and Control sides (Delta). Table 3 presents the 
data comparing the thermal asymmetry between the operated and Control sides (Delta), when the corticoid groups 
patients used preoperatively. No significant differences were observed in the temperature delta between the 
groups stratified by the corticoid used preoperatively. 
 

  Average * Standard 
deviation 

Delta ROI Mentual Pre Min -0,04 0,69 
Delta ROI Mentual PreAvg -0,01 0,37 
Delta ROI Mentual Pre Max -0,09 0,53 
Delta ROI Mandibular Angle Pre Min -0,05 0,59 
Delta ROI Mandibular Angle Pre Avg <0,01 0,53 
Delta ROI Mandibular Angle Pre Max <0,01 0,75 
Delta ROI Mentual 3 days Min <-0,01 0,60 
Delta ROI Mentual 3 days Avg 0,16 0,61 
Delta ROI Mentual 3 days Max 0,28 0,64 
Delta ROI Mandibular Angle 3 days Min 0,10 0,50 
Delta ROI Mandibular Angle 3 days Avg 0,11 0,68 
Delta ROI Mandibular Angle 3 days Max 0,11 0,85 
Delta ROI Mentual 7 days Min 0,02 0,65 
Delta ROI Mentual 7 days Avg 0,14 0,54 
Delta ROI Mentual 7 days Max 0,16 0,68 
Delta ROI Mandibular Angle 7 days Min 0,17 0,68 
Delta ROI Mandibular Angle 7 days Avg 0,12 0,58 
Delta ROI Mandibular Angle 7 days Max 0,18 0,66 

Caption:* The comparison of the variation of the deltas of each temperature at each moment of evaluation by one-way ANOVA 
indicated non-significant variation (p-value ranged from 0.05 to 0.92); Min=Minimum; Avg=Average; Max=Maximum. 

Table 2.Thermal asymmetry between the operated side and the control side (Delta) of the 30 patients evaluated preoperatively, 
3 days and 7 days after surgery for extractions of impacted and semi-impacted third molars in patients who received different 
corticosteroids (Oral Dexamethasone or Betamethasone IM) preoperatively. 
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Deltas Group Average Standard 
deviation 

p-value Cohen's d 

Mentual Pre Min Betamethasone IM(n=15) 0,16 0,55 0.108 0.6054 
Oral Dexa 8.0mg (n=15) -0,24 0,77 

Mentual Pre Avg Betamethasone IM(n=15) 0,02 0,41 0.569 0.2104 
Oral Dexa 8.0mg (n=15) -0,05 0,34 

Mentual Pre Max Betamethasone IM(n=15) -0,12 0,47 0.739 -0.1229 
Oral Dexa 8.0mg (n=15) -0,06 0,60 

Mandibular Angle Pre Min Betamethasone IM(n=15) -0,13 0,67 0.473 -0.2656 
Oral Dexa 8.0mg (n=15) 0,02 0,52 

Mandibular Angle Pre Avg Betamethasone IM(n=15) -0,11 0,43 0.223 -0.4551 
Oral Dexa 8.0mg (n=15) 0,12 0,60 

Mandibular Angle Pre Max Betamethasone IM(n=15) -0,25 0,75 0.071 -0.6848 
Oral Dexa 8.0mg (n=15) 0,24 0,68 

Mentual 3 days Min Betamethasone IM(n=15) 0,09 0,45 0.423 0.2967 
Oral Dexa 8.0mg (n=15) -0,08 0,73 

Mentual 3 dias Avg Betamethasone IM(n=15) -0,24 0,65 0.485 0.2586 
Oral Dexa 8.0mg (n=15) 0,08 0,57 

Mentual 3 days Max Betamethasone IM(n=15) 0,38 0,79 0.392 0.3175 
Oral Dexa 8.0mg (n=15) 0,18 0,45 

Mandibular Angle 3 days Min Betamethasone IM(n=15) 0,04 0,53 0.575 -0.2073 
Oral Dexa 8.0mg (n=15) 0,15 0,49 

Mandibular Angle 3 days Avg Betamethasone IM(n=15) 0,03 0,68 0.549 -0.2214 
Oral Dexa 8.0mg (n=15) 0,18 0,70 

Mandibular Angle 3 days Max Betamethasone IM(n=15) -0,02 0,84 0.393 -0.3170 
Oral Dexa 8.0mg (n=15) 0,25 0,87 

Mentual 7 days Min Betamethasone IM(n=15) 0,00 0,78 0.871 -0.0600 
Oral Dexa 8.0mg (n=15) 0,04 0,51 

Mentual 7 days Avg Betamethasone IM(n=15) 0,18 0,67 0.645 0.1701 
Oral Dexa 8.0mg (n=15) 0,09 0,37 

Mentual 7 days Max Betamethasone IM(n=15) 0,20 0,87 0.716 0.1340 
Oral Dexa 8.0mg (n=15) 0,11 0,45 

Mandibular Angle 7 days Min Betamethasone IM(n=15) 0,28 0,82 0.389 0.3198 
Oral Dexa 8.0mg (n=15) 0,06 0,52 

Mandibular Angle 7 days Avg Betamethasone IM(n=15) 0,10 0,64 0.903 -0.0450 
Oral Dexa 8.0mg (n=15) 0,13 0,53 

Mandibular Angle 7 days Max Betamethasone IM(n=15) 0,12 0,84 0.669 -0.1577  
Oral Dexa 8.0mg (n=15) 0,23 0,44 

Caption: Min=Minimum; Avg=Average; Max=Maximum 
Table 3 . Comparison of thermal asymmetry between the operated side and the control side (Delta), preoperatively, at 3 
days and 7 days postoperatively, in patients who received different corticosteroids (Oral Dexamethasone or Betamethasone 
IM) preoperatively, when the corticosteroid groups patients used preoperatively. 

https://clinicalbiotec.com/


Bionatura Journal  2024, 10.70099/BJ/2024.01.03.21                                     
 

 

 

 
10 

 
Figure 4 shows the behavior of the response on the visual analog scale for pain (VAS) -, mouth opening, and 
edema. The results presented in Table 4 indicate that there was an effect of the moment factor for the variables: 
pain (F(2,56)=3.51, p=0.037, ηp2=0.111), mouth opening (F(2,56)=20.858, p<0.001, ηp2=0.427) and edema 
(F(2,56)=141.96, p<0.001, ηp2=0.835). However, there was no significant difference in the behavior of pain, 
maximum mouth opening, and edema when considering the drug protocol used. 

 
Figure 4. The behavior of the response on the visual analog scale (VAS) for pain, edema, and maximum mouth opening, 
preoperatively, 3 days and 7 days after the extraction of impacted and semi-impacted third molars in patients who received 
different corticoids (OralDexamethasone or Betamethasone IM) preoperatively. 
Source: Own authors (2023). 
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Variable Source Degrees 
of 
Freedom 

Degrees 
of 
Residual 
Freedom 

F p Partial 
Eta 
Square 
(ηp

2) 
VAS Moment 2 56 3,511 0,037 0,111 

Mom * Cort 2 56 0,066 0,936 0,002 
Corticoid 1 28 0,009 0,922 0,000 

EDEMA Moment 2 56 141,96 ≤.001 0,835 
Mom * Cort 2 56 0,840 0,437 0,029 
Corticoid 1 28 0,840 0,367 0,029 

OPENING Moment 2 56 20,858 ≤.001 0,427 
Mom * Cort 2 56 0,762 0,452 0,026 
Corticoid 1 28 2,42 0,131 0,080 

Caption: Mom * Cort = Interaction moment of evaluation + corticoid, VAS = Visual Analog Scale. 
Table 4 - Results of the analysis of variance (ANOVA) for repeated measures of the behavior of the visual analogue scale (VAS) 
for pain, edema, and maximum mouth opening in the preoperative period, at 3 days and 7 days after the extraction of impacted 
and semi-impacted third molars in patients who received different corticoids (Oral Dexamethasone or Betamethasone IM) 
preoperatively. 

 
 
DISCUSSION  

The objective of this research was to investigate the signs of the inflammatory process in the postoperative 
period of third molar extractions of impacted and semi-impacted third molars in patients who used a drug 
protocol with oral Dexamethasone 8.0 mg or intramuscular betamethasone dipropionate + betamethasone so-
dium phosphate 5mg/mL + 2mg/ML. 
Corticotherapy in the preoperative period effectively controls edema and limits mouth opening due to 
inhibition of the conversion of phospholipids into arachidonic acid by phospholipase A2. This mechanism 
prevents the production of leukotrienes, prostacyclins, prostaglandins, and thromboxane A2, which mediate 
pain and inflammation. It is believed that corticosteroids can inhibit the initial step of this process1, 4, 5. 
Although the two medications used in this research have great proximity of anti-inflammatory potential and 
time of action6. The results of this study indicate, through the analysis of absolute temperature, that the subjects 
who used Betamethasone IM showed an elevation of skin temperature on the third postoperative day, while 
the volunteers who used oral Dexamethasone showed a slight reduction in skin temperatures in most regions 
studied (interaction between time and corticosteroid administered, ANOVA for repeated measures, Table 1, 
Figure 3).  
The factors that could explain this interaction moment vs. corticoid used in the surface thermal response are: 
pharmacokinetics (route of administration, absorption, distribution, and metabolism) and pharmacodynamics 
(drug action on enzymes, proteins, and cell receptors). 
Comparing the absorption data and biological half-life of the two corticoids used in this study in association 
with the results presented in Figure 3, it can be inferred that the high speed of action of Dexamethasone ad-
ministered orally was able to keep skin temperature stable in the ROIs evaluated. The effect of betamethasone 
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dipropionate is observed in the thermal response of the skin between the third and seventh postoperative day 
(Figure 3). 
In a study by Venta et al.12, the authors reported differences of less than 0.9°C comparing the operated side 
with the non-operated side the day after surgery, using a preoperative drug protocol, in a sample of 30 patients 
with a median age of 26 years and removal of an impacted third molar. The side with the highest temperature 
was the operated side. These results are higher than the values observed in the present study, which found 
differences in the average temperature between the operated and Control sides of less than 0.3°C on the third 
postoperative day (Table 2). The temperature deltas remained with similar values throughout the studied pe-
riod (Table 2, one-way ANOVA, p>0.05). This fact can be explained by the systemic effect of the drugs used 
to control inflammation in the postoperative period (corticoid + anti-inflammatory)8, and by the action of the 
autonomic nervous system that seeks body thermal symmetry11. This fact has been previously reported in 
studies by other authors in the dental12. 
Similarly, when the corticoid groups patients used preoperatively (Table 3), there were no significant differ-
ences in the temperature deltas between the groups (Student's T-test, p-value ranging from 0.071 to 0.903). 
However, an effect of the interaction moment + corticoid was observed in the absolute temperatures of the 
ROI of the Operated Mandibular Angle (maximum (F(2,56)=3.89, p=0.026, ηp2=0.122), average 
(F(2,56)=3.47, p=0.038, ηp2=0.110) and minimum (F(2,56)=4.03, p=0.023, ηp2=0. 126)) and in the ROI of 
the Control mandibular angle (maximum (F(2,56)=3.36, p=0.042, ηp2=0.107), and minimum (F(2,56)=3.66, 
p=0.032, ηp2=0.116)). In the study by Christensen et al., (2014), with 124 patients who had their third molar 
removed and the contralateral side was used as a control, thermography was performed on day 3 after surgery 
to analyze the temperatures in the group that used corticoid preoperatively and in the group that did not, they 
also found no significant difference between the groups (p=0.09), finding deltas for the average temperature 
on the order of 0.21ºC for the group that used corticoid and 0.39ºC for the control group. 
This effect of the interaction moment of evaluation + corticoid can be explained by differences in 
pharmacokinetics and pharmacodynamics of corticoids used preoperatively. In 2013, Boonsiriseth et al. 13 
reported a similar approach to the present study that compared the efficacy of intramuscular Dexamethasone 
and oral Dexamethasone, seeking to reduce sequelae of third molar surgery. They found no significant 
difference between the two groups, agreeing with the study by 14 that both routes of administration were 
equivalent in reducing the sequelae of third molar surgery. Oral Dexamethasone is rapidly and completely 
absorbed from the gastrointestinal tract. It reaches its maximum effect after oral administration in 1 to 2 hours, 
and its action lasts 1.25 to 1.5 days. The plasma half-life of Dexamethasone is 150 to 270 minutes, while the 
biological (tissue) half-life is 24 to 72 hours. The metabolism of Dexamethasone occurs in the liver and other 
cells, and its excretion occurs through urine. Almost all metabolites are excreted after 72 hours of its ingestion 
15. 
Betamethasone Dipropionate + Betamethasone Disodium Phosphate IM, the reference drug, is Diprospan, 
associated with betamethasone esters that produce an anti-inflammatory effect. The immediate therapeutic 
activity is provided by the soluble ester, betamethasone disodium phosphate, which is rapidly absorbed after 
administration, its plasma half-life is 3 to 5 hours, and the biological (tissue) life span is 36 to 54 hours. Its 
maximum effect is reached in 1 to 2 hours after administration, with the duration of action extended to 3.25 
days16. Betamethasone undergoes hepatic biotransformation, and excretion occurs through urine16. 
The different injectable corticosteroids (CCT) are synthetic analogs of cortisol. Their pharmacodynamics are 
not yet fully understood. Several mechanisms have been suggested: limitation of capillary dilation and per-
meability; decreased accumulation of polymorphonuclear leukocytes and macrophages; reduced release of 
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vasoactive kinins; inhibition of catalytic enzyme release; inhibition of phospholipase A2, with reduced ara-
chidonic acid release from phospholipids and consequent decreased formation of leukotrienes and pro-inflam-
matory prostaglandins, such as prostacyclin 17. 
Structurally, Betamethasone is analogous to Dexamethasone and is marketed in free form and as acetate, ben-
zoate, dipropionate, sodium phosphate, and valerate. In the free form, it is administered orally or topically, 
and the phosphate sodium esters can be given by intramuscular injection. 18. 
The rate of action of intramuscular injectable drugs is highly dependent on drug release from the formulation 
and absorption from the injection site. Variables that affect drug release and absorption after injection include 
aspects of the pharmaceutical formulation, e.g., initial drug concentration and physicochemical properties of 
the drug. Biopharmaceutical aspects, e.g., route of administration, injection site, injection technique, and depth 
of injection18. 
Regarding the interaction between corticosteroid + nonsteroidal anti-inflammatory drugs (NSAIDs), a study 
shows that the combination of a corticosteroid with NSAID is often more effective in controlling postoperative 
pain and edema than a NSAID alone 1, 8, agree that corticosteroids supplement NSAIDs regarding the blocking 
of edema as well as Moore et al, who in 2005, in their study revealed that Dexamethasone reduced trismus 
and edema and, associated with Rofecoxib, had even more expressive and positive results. This shows that 
old studies are supported by current articles in the sense that the interaction of corticoid and nonsteroidal anti-
inflammatory drugs is effective in controlling inflammatory cardinal signs in the postoperative period. 
In the present study, for the pain variable, evaluated by the Visual Analog Scale (VAS), an effect of the mo-
ment (Table 4, F(2,56)=3.511, p 0,037, ηp

2=0.111), with an elevation on day 3 and remained linear from day 3 
to day 7 and with similar behavior in both groups (stratified by corticoid used preoperatively)(F(1,28)=0,009, p 
0.922, ηp

2=0.000). This last result agrees with the findings of Silva MC et al., 2020, who compared Dexame-
thasone and Betamethasone, both 4mg orally, in 40 patients with an average age of 18 to 35 years and reported 
that no differences were found between the two protocols in the pain variable (p=0.819), the method used for 
analysis was the same as this work, i.e., visual scale (VAS)19. Al-Shamiri et al, published a research in 2017 
comparing a group using Dexamethasone 8.0 mg (02 tablets of 4mg) 1 hour before surgery and another group 
using the same protocol 1 hour after surgery; the sample was composed of 24 patients with an average of 26 
years and was evaluated on the 2nd, 5th and 7th day using the visual pain scale (VAS), they had a statistically 
significant difference as a result (p=0,008)in the group that used Dexamethasone before surgery when com-
pared to the group that used 1 hour later regarding pain reduction. 20. This result reinforces the protocol used 
in this study to administer corticosteroids preoperatively. 
Regarding edema, evaluated by means of quantitative observational analysis comparing visible asymmetry 
with the contralateral side, an effect of the moment was observed (Table 4, F(2,56)=141.96, p<0.001, 
ηp2=0.835), with an elevation on the third day and a tendency to decrease from the third to the seventh day 
and with similar behavior in both groups (stratified by corticoid used preoperatively) (F(1,28)=0,840, p 0.367, 
ηp

2=0.029).  
Regarding the differences in the routes of administration of corticosteroids, a randomized controlled trial con-
ducted by Antunes et al.14 aimed to compare the efficacy of 8 mg dexamethasone administered by 2 different 
routes, oral versus intramuscular administration. The authors found no significant differences (p=0.128) be-
tween the route of drug administration in the reduction of edema using facial reference in the quantification 
of edema in a sample of 67 patients with an average age of 14 - 37 years and analyses performed on the 2nd 
and 7th postoperative day. In addition, participants who used Dexamethasone had better results in this regard 
than the control group who did not use corticosteroids preoperatively. In the same vein, Chaudary et al.15 
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compared the preventive effect of 4 mg of Dexamethasone intravenously versus an oral administration of 8 
mg of Dexamethasone in 200 volunteers averaging 20 years of age with follow-up at 24 hours, 48 hours, and 
day 7 through analysis with measurement of the edema by standardizing measurement points on the face. They 
found that both routes of administration were equally effective in reducing postoperative edema (p=0.631). 
This is because an oral corticosteroid, such as Dexamethasone 8 mg, has a very high enteral absorption rate 
comparable to intravenous application. Thus, oral Dexamethasone is a good alternative to the intravenous or 
Intramuscular route in patients who do not wish to receive an injection 14, 15, 21. Silva19 also found no significant 
differences (p=0.874) when they compared Dexamethasone and Betamethasone, both 4mg orally, in an anal-
ysis on a postoperative day 3 in patients who removed third molars. 
Regarding the maximum mouth opening, evaluated by measuring the distance between the incisal edges of 
the upper and lower central incisors, an effect of the moment was observed (Table 4, F(2,56)=141.96, p 
<0.001, ηp2=0.835), with a limitation of mouth opening on the third day and a tendency to normalize from 
the third to the seventh day and with similar behavior in both groups (stratified by corticoid used preopera-
tively) (F(1,28)=2.42, p 0.131, ηp

2=0.080)19.conducted a study with 40 volunteers comparing the efficacy of 
Dexamethasone 4mg and betamethasone 4mg and, as in this study, quantified the maximum mouth opening 
by measuring the distance between the incisal edges of the upper and lower central incisors with a millimeter 
ruler at 24 hours, 72 hours, and on the seventh day postoperatively, and found no differences between the drug 
protocols on day 3 (p=0.631), as in this study. Another study compared the preventive effect of 4 mg dexa-
methasone intravenously against an oral administration of 8 mg dexamethasone in 200 volunteers aged 20 
years on average with follow-up at 24 hours, 48 hours, and day 7, resulting in equivalent results regardless of 
the protocol used. (p=0.569)15. 
Still, on mouth opening, a study using electromyography in the postoperative period found efficacy (p<0.05) 
in patients who used corticosteroids preoperatively (Dexamethasone and cyclobenzaprine) when compared to 
the control group (no prior medication), the study had a sample of 15 volunteers (30 lower third molars ex-
tracted) in patients aged 20 to 30 years, the examinations were performed in the immediate postoperative 
period and on the seventh day after surgery 7. This work also reinforces the design chosen in the present study 
regarding the timing of corticoid administration. 
The main limitations of this study refer to the standardization of patient positioning since the alignment for 
thermal image collection was performed according to directional lines using a tape measure, and no fixed 
positioner was used. Regarding the standardization of the surgical procedure, even though the operation was 
performed in all patients in the study by the same surgeon, and the position was standardized, there are still 
differences in the transoperative period according to patient compliance, surgical time, consequently impact-
ing on tissue trauma generated during manipulation. Besides the above, the patient's collaboration in postop-
erative care influences the evolution of the inflammatory process in an important way. Even with the expla-
nation of the need for drug therapy in the postoperative, the results are dependent on the patient's collaboration 
to follow the guidelines given to them. 
 

CONCLUSIONS 

To the best of our knowledge, this study was the first to evaluate the signs of the inflammatory process by thermal 
imaging in the postoperative period of impacted and semi-impacted third molar extractions in patients who used 
an oral Dexamethasone or an intramuscular Betamethasone Dipropionate + Betamethasone Disodium Phosphate 
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drug protocol. It can be concluded that there is an effect of the interaction moment of assessment + corticoid on 
the absolute temperatures of the ROI of the mandibular angle during the postoperative period of patients submitted 
to surgery for extraction of impacted and semi-impacted third molars using different preoperative drug protocols. 
Betamethasone dipropionate + betamethasone disodium phosphate (5mg/mL + 2mg/mL) in injectable form 
showed inferior performance in controlling the increase in skin temperature, which is one of the cardinal signs of 
inflammation in the facial region when compared to Dexamethasone orally (8mg). 
Regarding pain sensitivity, edema, and mouth opening, although an effect of the moment of the evaluation was 
observed in the measured values, there was no significant difference according to the drug protocol used. There-
fore, considering the results of this study, we recommend the use of oral Dexamethasone 8.0 mg (02 tablets of 4.0 
mg) one hour before surgical procedures for removal of impacted and semi-impacted third molars in order to 
control the inflammatory response during the postoperative period, since its administration is less invasive and its 
action is satisfactory. 
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