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Abstract

Extraction of third mandibular tooth is one of the most commonly performed surgical procedures
in oral surgery. One of the most common complications following the extraction of third mandi-
bular molar teeth is dry socket (alveolar osteitis). Dry socket is the delayed healing of the wound
of the alveolar bone after dental extractions. The purpose of this study was to determine if the in-
tra-alveolar application of Clindamycin could reduce the incidence of dry socket following the ex-
traction of third mandibular molar tooth. Patients who qualified for the prospective, randomized,
double-masked, placebo-controlled trial were randomly divided into 2 groups, each group 30 pa-
tients. The first group (30 patients) included smokers and the second group (30 patients) included
non smokers. Both groups had the mandibular third molar extracted in both sides at the same time.
In total, 120 third molars were extracted. The left site was a study group in which we applied the
clindamycin and the right site was a control group. The patients were also divided by gender. Dry
socket occurred in 3.3% of cases for patients whom were given Clindamycin, regardless of their
smoking habits, as opposed to 31.7% for those who did not receive the antibiotic. Results clearly
showed that Clindamycin had a huge impact on reducing dry socket regardless of smoking habits.
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1. Introduction

Dry socket has been treated by many different authors for nearly 110 years and their research has resulted in
numerous books published that address the problem from various angles. Their data indicates that reported cases
of dry socket are within a wide range from 1% to 70% [1]. The author Testa is more precise and ranges from 0.5
to 68.4% [2]. In a general manner, it has been confirmed that dry socket most commonly appears after third mo-
lar extraction and premolars of the lower jaw. In case studies, we also encounter a wide range of occurrence,
somewhere from 1% - 45% [3]-[5], but most often mentioned somewhere in 20% - 30% of cases [6]. Regarding
gender, the majority of studies support the indication that females, even without oral contraceptives, have a
greater tendency for developing dry socket than the males.

Smoking is a risk factor which affects the healing of the wound. Studies written by authors Sweet and Butler
report that among 400 cases of extracted mandibular third molars, those who smoked a half a pack of cigarettes
a day had increased chances of up to five-fold to develop dry socket versus non-smoking patients (12% vs 6%)
[7]. Dry socket occurrence increases more than 20% in patients who smoke more than a pack a day, and 40% in
patients who smoke on the day of surgery or the first day after surgery. This phenomenon is likely to appear due
to foreign substances which act as contaminants in the wound after tooth extraction, and/or due to the inhalation
of cigarette which can decompose and slow down wound healing. This is explained by the destruction of blood
clot with smoking and the contamination of the wound by foreign substances [7].

Etiopatogenesis of dry socket is not known but two prevailing theories that try to explain it are the fibrinolytic
theory of BIRN and bacterial theory. According to the fibrinolytic theory, after tooth extraction, an inflammatory
process starts which will affect the formation and preservation of blood clot [8]. In patients which develop dry
socket, bacterial theory is based on the existence of the high presence of bacteria ,before and after tooth extrac-
tion, versus a less bacterial environment in other patients who do not develop dry socket [9]. This theory sup-
ports the occurrence of higher incidence of dry socket in patients with poor oral hygiene more [10], or in those
with pericoronitis or simultaneous periodontal disease [11].

2. Purpose of Study

The purpose of this paper is to prove the theory of presence of bacterial dry socket after extraction of the third
mandibule molar and exploring the effectiveness of using local-intraalveolare Climdamycin to cover the
wound and to avoid systemic use. Bacteria, particularly anaerobic are the main cause of alveolitis and re-
search has shown the presence of such bacteria as streptococci, fusospirochaetal, treponema denticola, and
Bacteroides.

3. Materials and Methods

In this study, two groups of 30 patients were formed. The first group of patients included nonsmokers while the
second group was smokers. In both groups, the third molar of the lower jaw was removed on both sides simul-
taneously. On the left side of the alveolus the wound was packed with Clindamycin and sutured. On the right
side, the wound is sutured without being packed with Clindamycin. The left sides served as research while the
right side as control, allowing having both features in the same patient of the same category.

Criteria for including patients in the research

In this prospective clinical study, patients were included according to the indication for removal of third molar
mandible on the left and right side. Patients were categorized into two groups: smokers and non-smokers.

Criteria for not including patients in the research

Patients with health problems such as acute and chronic cardio-vascular system, pulmonary, gastrointestinal
system or metabolic disease, renal insufficiency, possible allergies (especially in Clindamycin) pregnant woman
or still breastfeeding, and patients during the menstrual cycle were excluded from the study. Also excluded from
the study were patients that received antibiotic therapy 14 days prior to extraction.

Each patient received a thorough check (history), clinical examination was done as well as complete medical
history-information on the consumption of tobacco, correct examination of the oral cavity in order to obtain
dental status, and additional examination-Rtg.

Then, the following was then done:

1) Categorization of patients: smokers and non-smokers, age and gender.

2) Application of local anesthetic, lidocaine with 2% adrenaline. We applied IANB-intra alveolar nerve block
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in order to achieve proper anesthetic effect and to remove local stronger effect of vasoconstrictor to the extrac-
tion zone.

3) Extraction of the tooth.

4) Preparing Clindamycin: capsules of 300 mg Clindamycin (manufacturer-LEK-Ljubljana) opened in a ste-
rile container and mixed with 0.2 ml of saliva, then is immersed in Gelatamp-Hemostatic sponge (ROEKO-re-
sorptiv drug for treatment after tooth extraction with excellent compatibility that protects blood clot and wound
healing).

5) Local application of Clindamycin on one extraction socket on the left side and then sutured while the oppo-
site side is sutured without the application of Clindamycin.

6) Patients were assigned the following guidelines:

« to not eat or drink until the effects of the anesthetics fades;

« soft and cold food can be consumed after 2 hours while being very careful of not hurting the wound,;

« to not rinse the mouth for the next 24 hours following the extraction;

« cold presses to be held on the outside of the jaw for 24 hours;

« analgetic medication to be taken only in case of dolor post extractionem and to specify which side the dolor
post extractionem is coming from.

7) Patients were appointed on the first day, the second and the fifth day after the intervention to assess the
possible presence of dry socket and post extraction pain.

8) Data were recorded in separate cartons to prepare for research.

9) Statistical analysis of data.

Data processing was done with the statistical package Instat 3. Obtained data are presented in tables. Statistical
parameters were calculated from the arithmetic mean, standard deviation, median, minimum and maximum val-
ues. Data quality testing is done with the X?-test and Fisher’s exact test and quantitative data that have a normal
distribution with T-test, and when they did not have a normal distribution with the Mann Whitney test. Verifica-
tion of tests was made with 99.7% confidence level (p < 0.01) and the reliability of 95% (p < 0.05).

4. Results

In patients who were smoker and we apply Clindamycin, dry socket were present in 1% or 3.3% of cases. Dry
socket didn’t have 95.2% female and 100.0% in male. There was no statistically significant deference according
to gender (p > 0.05) (Table 1).

In patients who were smoker and we didn’t apply Clindamycin, dry socket were present in 13% or 43.3% of
cases. Dry socket didn’t show in 47.6% in female and 77.8% cases of male. There was no statistically significant
deference according to gender (p > 0.05) (Table 2).

In non smoker patient were we apply Clindamycin, dry socket was present in 1% or 3.3% cases. In female
there was no dry socket and in male 5.6% of cases. There was no statistically significant deference according to
gender (p > 0.05) (Table 3).

In non smoker patient were we didn’t apply Clindamycin dry socket was present 6% or 20.0% cases. Dry
socket was present in 16.7% female cases sand 22.2% male cases There was no statistically significant defe-
rence according to gender (p > 0.05) (Table 4).

In patiens who were smoker and we apply Clindamycin dry socket appeared in 1% or 3.3% cases and in pa-
tiens who were smokers and we didn’t apply clyndamycin dry socket appeared in 13% or 43.3% of cases. There
was statistically significant (p = 0.0004, p < 0.01) (Table 5).

In non smoker patient in which we apply Clindamycin, dry socket appears in 1% or 3.3% cases and in non
smoker patient in which we didn’t apply Clindamycin, dry socket appears in 6% or 20.0% cases. There was no
statistically significant deference (p = 0.102, p > 0.05) (Table 6).

In smoker patient in which we apply Clindamycin, dry socket appears in 1% or 3.3% cases and in non smoker
patient in which we did apply Clindamycin ,dry socket appears in 1 or 3.3% cases. There was no statistically
significant deference (p > 0.05) (Table 7).

In smoker patient in which we didn’t apply Clindamycin dry socket appears in 13% or 43.3% cases and in
non smoker patient in which we didn’t apply Clindamycin dry socket appears 6% or 20.0%. There was no statis-
tically significant deference (p > 0.05) (Table 8).

In case when we apply Clindamycin no matter is he a smoker or not, dry socket appears in 2% or 3.3% cases
In case when we didn’t apply Clindamycin no matter is he a smoker or not, dry socket appears in 19% or 31.7%.
There was statistically significant deference (p < 0.0001) (Table 9).
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Table 1. Dry socket in smokers group with Clindamycin application according to gender.

Smokers with Clindamycin

Gender Total
Dry Socket
F M
N % N % N %
Yes 1 48 - - 1 33
No 20 95.2 9 100.0 29 96.7
Total 21 100.0 9 100.0 30 100.0
Fisher Test p=1.00
Table 2. Dry socket in smokers group without Clindamycin application according to gender.
Smokers without
Clindamycin Total
Dry Socket
F M
N % N % N %
Yes 11 52.4 2 22.2 13 43.3
No 10 47.6 7 77.8 17 56.7
Total 21 100.0 9 100.0 30 100.0
Fisher Test p=0.229
Table 3. Dry socket in non smoker group with Clindamycin according to gender.
Non Smoker with Clindamycin
Gender Total
Dry Socket
F M
N % N % N %
Yes - - 1 5.6 1 33
No 12 100.0 17 94.4 29 96.7
Total 12 100.0 18 100.0 30 100.0
Fisher Test p=1.00
Table 4. Dry socket in non smoker group without Clindamycin according to gender.
Non Smoker without Clindamycin
Gender Total
Dry Socket
F M
N % N % N %
Yes 2 16.7 4 22.2 6 20.0
No 10 83.3 14 77.8 24 80.0
Total 12 100.0 18 100.0 30 100.0
Fisher Test p=1.00
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Table 5. Dry socket in smokers depending on use of Clindamycin.

Smokers Clindamycin

Smokers without Clindamycin

%

Dry Socket
N % N
Yes 1 33 13 433
No 29 96.7 17 56.7
Total 30 100.0 30 100.0
Fisher Test p = 0.0004

Table 6. Dry socket in non smokers depending on application of Clindamycin.

Non Smokers with Clindamycin Non Smokers without Clindamycin

Dry Socket
N % N %
Yes 1 3.3 6 20.0
No 29 96.7 24 80.0
Total 30 100.0 30 100.0
Fisher Test p =0.102

Table 7. Dry socket in smokes depending on application of Clindamycin.

Smokers with Clindamycin Non Smokers with Clindamycin

Dry Socket
N % N %
Yes 1 33 1 33
No 29 96.7 29 96.7
Total 30 100.0 30 100.0
Fisher Test p=1.00
Table 8. Dry socket in patient without Clindamycin depending on smoking.
Smoker without Clindamycin Non Smoker without Clindamycin
Dry Socket
N % N %
Yes 13 433 6 20.0
No 17 56.7 24 80.0
Total 30 100.0 30 100.0
Fisher Test p =0.094
Table 9. Dry socket depending on placement of Clindamycin.
Clindamycin
Total
Dry Socket Yes No
N % N % N %
Po 2 33 19 317 21 175
Jo 58 96.7 41 68.3 99 82.5
Total 60 100.0 60 100.0 120 100.0
Fisher Test p <0.0001
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5. Discussion

Clindamycin is known to have a very favorable spectrum of activity against anaerobic infections [12] [13]. Its
antimicrobial spectrum also includes Gram-positive cocci, Gram-positive and -negative anaerobes and certain
protozoa [14]. Although classed as bacteriostatic, bactericidal activity is usually achieved with the recommended
doses [15]. The mechanism of action of Clindamycin is by the inhibition of protein synthesis, acting specifically
on the 50S subunit of the bacterial ribosome. Protein synthesis is inhibited primarily in early chain elongation by
interference with the transpeptidation reaction [15]. Clindamycin is the drug of choice in the prevention of dry
socket due to anaerobic properties [16] [17].

A number of clinical trials have demonstrated Clindamycin’s efficacy in treating odontogenic infections.
Three studies reported comparable findings when Clindamycin was compared with penicillin for the manage-
ment of orofacial infections [17]-[21]. All three concluded that Clindamycin would be a suitable alternative to
penicillin. In a recent study into the bacteriological features and antimicrobial susceptibilities of bacteria isolated
from orofacialodontogenic infections, penicillin was found to be effective against most major pathogens in-
volved [20]. Although Clindamycin was also found to be a suitable agent, it was suggested that Clindamycin be
reserved for those cases in which penicillin therapy had failed.

No single factor could be regarded as a cause for development of dry socket as a complication after extraction
of third mandibular tooth. However, in this study we investigate the indication of local applied Clindamycin to
reduce dry socket. Regarding gender, the majority of authors support the indication even in females who do not
take oral contraceptive who are known to have a greater tendency for developing dry sockets. According to the
Amaratunga [22], incidence of alveolitis by gender in female:male is 2:1.

According to Chapnick & Diamond [23], this double blind clinical study was undertaken to evaluate the effective-
ness of locally applied Clindamycin in Gelfoam in reducing the incidence of dry socket formation after third
molar surgery. The results indicated that this technique was effective. This study also demonstrates that the in-
cidence of dry socket after third molar surgery is significantly higher in the mandible than the maxilla, in
smokers than in non-smokers, and in females currently on oral contraceptives.

In a study done by Kupfer, S.R. [24] Clindamycin and other agents were compared for efficacy in preventing
the entity “dry socket”. A total of 765 patients were treated with Clindamycin, per os, and 408 patients were
treated with other antibiotics or untreated controls. All patients underwent surgical removal of impacted mandi-
bular third molars. The incidence of dry socket in untreated control and in Non-Clindamycin antibiotic-treated
patients varied from 15% to 31%, while in those patients receiving Clindamycin, the incidence was 0.65 per-
cent. The results demonstrate a remarkable effectiveness of Clindamycin in reducing the incidence of dry socket
following surgical removal of impacted mandibular third molar.

6. Conclusion

Clindamycin has good antimicrobial properties for the management of most dentoalveolar infections. It includes
a favorable spectrum of activity against anaerobic infections and the ability to have a high concentration in
bones. It would be worthwhile to see if they could do further clinical studies to verify the hypotheses of dry
socket prevention. The more we avoid systematic use of antibiotics the better it is. In this study we concluded
that in cases when we apply Clindamycin, regardless of the patient being a smoker or not, dry socket appears in
only 3.3% cases. In cases when we didn’t apply Clindamycin, again regardless of the patient being a smoker or
not, dry socket appears in 31.7%. This showed a statistical significant difference (p < 0.0001). As a result, we
strongly recommend the use of local intraalvolar Clindamycin after a removal of third mandibular molar. This
will improve the patients’ quality of life by reducing the chances of developing dry socket which is known to be
a very painful experience.
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