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 One of the most common oral procedures carried out every day in oral 

and maxillofacial surgery units is the surgical removal of impacted 

mandibular third molars. After the impacted mandibular third molar has 

been removed, postoperative morbidity is unavoidable. Alveolar osteitis, 

a painful, unhealed socket, is one of the most frequent surgical sequelae. 

By introducing and applying a new material inside the extraction socket, 

many researches were attempted to prevent the development of alveolar 

osteitis. This study aims to make a comparison between the effect of the 

locally applied Doxycycline and the systemic Doxycycline on the 

occurrence of alveolar osteitis after surgical removal of impacted 

mandibular third molars. A randomized prospective clinical study was 

conducted on 50 patients who had undergone surgical removal of 

impacted mandibular third molars under local anesthesia. The patients 

were distributed in 2 groups: Study group; included 25 patients treated 

by local application of Doxycycline inside the socket immediately after 

surgical removal of impacted tooth. Control group: consisted of 25 

patients who received systemic Doxycycline one hour before surgical 

removal of impacted tooth. Alveolar osteitis was evaluated on the 2nd 

and 7th day after surgery. There was a significant reduction of alveolar 

osteitis in the study group in comparison to the control group (p< 0.05). 

The local application of Doxycycline significantly reduces the incidence 

of alveolar osteitis. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

The mandibular third molar is the most commonly impacted tooth in the mouth with a prevalence that may 

reach up to 70% of the population [1]. New statistics submits that 72.2% of the world population has at least 

one impacted tooth (often lower third molar). Pain, edema, trismus, bleeding and alveolar osteitis (AO) are 

the most common complications following the surgical extraction of impacted mandibular third molars 

(IMTMs) [2]. alveolar osteitis is a common postoperative complication usually associated with the 

extraction of IMTMs and defines as an intense pain within and around the socket of the extracted tooth, had 
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an onset between the 1st and 3rd day after the extraction with a complete or partial blood clot disintegration 

[3]. It is interruption in healing process that disturb the conversion of the mature blood clot into granulation 

tissue [3]. Many researchers attempted to find a successful method for prevention of AO including local and 

systemic antibiotics such as cefixime, azithromycin, doxycycline, clindamycin, erythromycin, and 

penicillin-V [4]. Chlorhexidine rinse or gel, steroid, eugenol containing dressing, antifibrinolytic agent, low 

level laser therapy, topical hemostatic, oxidized regenerated cellulose, and dextramer granules were also 

utilized to reduce the incidence of AO [5]. Doxycycline has an anti-inflammatory property which might be 

helpful in reducing postoperative complications after surgical extraction of IMTMs [6]. Topical 

Doxycycline placed immediately in the extraction socket after tooth extraction in an attempt to reduce 

postoperative pain, trismus, and AO compared to the one's undergoing routine dental extraction without its 

placement was performed [7]. In a case reported by Fernandes and Hatton a gelfoam sponge that had been 

soaked in Doxycycline and local anesthesia was inserted inside the socket after the tooth had been 

extracted. The author concluded that this combination seemed to be a successful method for preventing AO 

[8]. Doxycycline can be used as a single dose 200mg for prophylaxis [9]. When a third molar is extracted, 

systemic antibiotics significantly lower the risk of AO and infection [10]. 

 

2. Materials and Methods 

At the department of Oral and Maxillofacial Surgery, College of Dentistry/Teaching Hospital, University of 

Baghdad, which approved the study's protocol (protocol no. 409121), and at the AlSalam Dental 

Specialized Center in Kirkuk Governorate, this randomized prospective clinical study was carried out from 

December 2021 to June 2022. Each patient signed an informed consent to participate in this study. The 

sample-included patients eligible for surgical removal of IMTMs. Patients suffering from systemic diseases 

that interface with normal tissue healing, who are already on antibiotic medication, local pathological lesion 

associated with the IMTMs, heavy smokers (more than 20 cigarette /day), pregnant and lactating women 

and patients have allergy to Doxycycline were excluded from the study. 

 

Along with clinical examination a panoramic radiograph was used for the assessment of direction, position, 

depth of the IMTMs to assess the root formation, shape, and number of roots, and the relation of IMTMs to 

adjacent mandibular second molar. Sometimes cone beam computerized tomography was needed for 

accurate assessment of impacted teeth and its proximity to the inferior alveolar canal. 

 

All the surgical extractions were performed by one operator under local anesthesia, one hour before surgery 

for control group ask the patient to take single dose Doxycycline capsule (200 mg), then a triangular flap 

was reflected and surgical elevators were used to extract the teeth unless bone removal or tooth sectioning 

was requested, in study group; one doxycycline capsule (100 mg) emptied in container and mixed with 1mL 

normal saline solution. A piece of gelfoam immersed in the container and saturated by the antibiotic’s 

solution. The saturated gelfoam immediately inserted inside the socket. Wound closure was done using 3:0 

black silk suture by simple interrupted technique. The duration of operation was measured from starting the 

incision until the end of suturing 

 

Postoperatively, all patients received Ibuprofen tablet 400 mg, two times daily, paracetamol tab. 500 mg 

three times daily for three days. 

 

Forty-eight hours (T1) and 7 days (T2) postoperatively the surgical site was checked for the occurrence of 

AO. It should have a moderate to severe pain and partial or complete blood clot loss with or without foul 

odor to be considered it as AO. This diagnosis was done by an expert surgeon other than the operator. The 

criteria of pain to be considered moderate to severe, it should have a score 6 or above of numeric rating 
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scale at the time of checking. 

 

The data were analyzed using SPSS Statistics for Windows, Version 26. Descriptive data analysis was 

presented as frequencies, percentage, mean, standard deviation and standard error. Inferential data analysis 

was used to accept or reject the statistical hypotheses, which included the following: two independent-

samples t-test procedure to compare means for two groups of cases. Homogeneity-of-variance: calculates 

the Levene statistic to test for the equality of group variances. Matched paired-samples t-test which 

compare the means of two variables in a single group, and repeated measure to analyze groups of related 

dependent variables that represent different measurements of the same attribute. 

 

3. Results 

Fifty patients participated in this study, these were 33 females (64%) and 17 males (34%). Their age range 

was 18-32 years. Of these 50 cases of IMTMs there were 24 (48%) right side and 26 (52%) left side. The 

mean operative time was of 14.42 ± 2.25 minutes for control group and 15.32 ± 3.19 minutes for study 

group. According to the surgical difficulty which was recommended by [11], 17 (34%) were slightly 

difficult, 26 (52%) were moderately difficult and 7 (14%) were very difficult. 

 

The total incidence of AO was 4 (8%), one case (4%) in study group and 3 cases (12%) in control group 

and there was statistical significance on the incidence of AO between groups (Table 1). 

 

However, the results showed significant difference after 48 hours (T1) between control and study groups 

regarding blood clot loss and foul odor, while no significant difference concerning pain (Table 2). 

 

Table (1): Incidence of AO. 

 

AO 

 

Control group 

 

Study group 

 

Total 

 

C.S 

P-value 
T1 T2 T1 T2 

Presence 3 (12%) 0 (0%) 1 (4%) 0 (0%) 4 (8%) T1 

P=0.009 

S 

T2 

P=1.0 

NS 

Absence 22 (88%) 25(100%) 24 (96%) 25 (100%) 46 (92%) 

Total 25 (100%) 25 (100%) 25 (100%) 25 (100%) 50(100%) 

 

Table (2): Comparisons of AO parameters between groups at T1. 

 

Parameters 
Groups Levene's Test for 

Equality of Variance 
T test for Equality of Means 

Control Study F Sig. T df Sig. 

Blood clot loss 0.20 0.04 2.639 0.42 4.047 48 0.006 

Foul odor 0.12 0.04 3.866 0.079 5.077 48 0.003 

Pain 8.0 7.0 1.880 0.103 1.095 2 0.353 

 

4. Discussion 
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Surgical removal of IMTMs was always associated with soft and hard tissue trauma, so postoperative 

morbidity cannot be eliminated completely. Oral and Maxillofacial surgeons continuously pursue a new 

material or a modified surgical technique to improve outcome [12]. In the current study, locally applied 

Doxycycline in the fresh socket after surgical removal of IMTMs was performed to evaluate its effect on 

the occurrence of AO. 

 

In this study, total incidence of AO was 1 case (4%) in study group and 3 cases (12%) in control group 

among 50 cases after 48 hours (T1). The results showed significant differences at T1 between control and 

study groups regarding blood clot loss and foul odor. 

 

The outcome of this study comes in line with other studies. [13] reported in their double-blind clinical study 

the sockets receiving gauze drain impregnated with chlortetracycline ointment, 4% developed postoperative 

alveolitis, and in the group with no drain, 35% developed postoperative alveolitis. They concluded that 

locally applied chlortetracycline reducing the incidence of AO formation after surgical removal of IMTMs. 

 

[14] conclude the incidence of AO was 23% in the control group and 5% in the drain group with 

tetracycline. The risk of developing AO was approximately six times higher in the control group. 

 

The anti-inflammatory effect of Doxycycline, at low antibiotic concentrations, can reduce production of 

neutrophil chemo-attractants, such as peptide chemotactic factor and lipase. Doxycycline also inhibits 

chemotactic activity of neutrophiles by chelating intracellular calcium and, thus, prevent the assembly of 

the microtubules. This action subsequently affects cell movement of leukocytes. Doxycycline also inhibits 

matrix metalloproteins, protein kinase C (an enzyme related in signal transmission for inflammation) and 

granuloma formation. This key attribute is likely the mechanism in prevention of AO occurrence [15]. 

 

The current study concluded that the placement Doxycycline locally after surgical removal of IMTMs 

reduces the incidence of AO. 

 

The low incidence of AO in the present study when compared to other studies might be attributed to the 

avoidance of some of AO risk factors as the surgery performed with minimum trauma as possible, aseptic 

surgical field, exclusion of medically compromised and heavy smoker patients, and no attendance of female 

patients used oral contraceptives. 

 

Supporting that, there is a positive link between increased surgical difficulty and AO, since trauma led to 

delayed healing through compression of the thin compact alveolar bone of the socket, thrombosis in 

underlying vessels, reduced tissue resistance, that predisposes the wound to infection [16]. 

 

[17] reported that smokers and oral contraceptive users revealed significantly higher incidence of AO in 

comparison to non smokers/former smokers and women who were not using oral contraceptives. 

 

Sucking action of smoking may involve in mechanical dislodgement of the clot, and nicotine may delay 

wound healing through vasoconstriction causing localized ischemia. Also, oral contraceptives drug may 

promote the early breakdown of the clot by raising local plasmin levels [18]. 

 

5. Conclusion 

This study concluded that local application of the saturated gelfoam with Doxycycline reduces the 

occurence of AO to a significant level. 
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