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Abstract 

Introduction: Dry Socket (DS) is a common post-

surgical complication following extraction of permanent 

teeth. Various risk factors has been mentioned for this 

complication including gender, age, amount of trauma 

during extraction, difficulty of extraction, inappropriate 

irrigation, infection, smoking, and oral contraceptive 

use. The aim of this study was to evaluate the incidence 

of DS among permanent teeth extraction in an Iranian 

Oral and Maxillofacial clinic and also to identify risk 

factors. Methods: This cross-sectional study performed 

at Mashhad Faculty of Dentistry between January 2009 

and June 2009. Total of 785 patients who underwent 

non-surgical extraction of permanent teeth included in 

this study. A questionnaire with two sections designed 

to collect demographic, medical, and extraction-related 

data along with data regarding cases returning with DS. 

Data were reported descriptively and analyzed using 

Chi-square test with 95% confidence interval. Results: 

Total of 1073 teeth included in this study. 46.11% of 

patients were male and 53.89% were female. The mean 

age of participants was 32.68 ± 17.63 years. Total of 31 

patients (2.89%) were diagnosed with dry socket. 

Smoking and oral contraceptives intake had significant 

association with incidence of DS. In contrast, age, 

gender, medical status, tooth location, number of 

anesthetic carpules, anesthetic technique, pre-extraction 

antibiotic consumption, and academic year of students 

had no significant association with the incidence of DS. 

All cases with DS treated and were followed until 

resolution of DS. Conclusion: it is recommended to 

identify high risk groups (smokers and oral 

contraceptive takers) when performing extraction and to 

perform preventive measures in these group of patients 

to attenuate postoperative complications. 
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Introduction 

One of the most important and common 

complications following tooth extraction is dry socket 

(DS). This phenomenon occurs when a blood clot 

dissolves and consequently, the exposure of alveolar 

bone happens. DS is marked by severe and progressive 

pain, halitosis, regional lymphadenitis, and activity 

reduction (1). It is mostly prevalent in surgical 

extraction of mandibular third molar (2-8). 

Based on the experience of surgeon, amount of 

trauma during extraction, site of extraction, local 

anesthesia, smoking status, inappropriate irrigation 

during surgery, oral contraceptive, and preoperative 

infection the incidence of DS differs (1,9-17). Various 

studies had reported different incidence of DSin surgical 

removal of impacted mandibular third molar 

between5% and 30% and in simple extraction of 

permanent teeth between 1% and 4% (18,19). 

Although DS is a self limited complication, various 

methods have been proposed for treatment of this 

phenomenon (19). However, prevention is more 
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effective in DS. Some studies reported that 

identification of risk factors and their elimination as 

much as possible while using pharmacological 

prophylaxis had resulted in significant decrease in the 

incidence of DS (20-25). 

The aim of this study was to determine the incidence 

of DS following extraction of permanent teeth in along 

with determining the potential risk factors in Mashhad 

Faculty of Dentistry. 

 

Materials and Methods 

This cross-sectional study was performed in 

Department of Oral and Maxillofacial Surgery of 

Mashhad Faculty of Denristry during January to June 

2009. Patients who had their permanent teeth removed 

with non-surgical technique during study period 

included in this study. Deciduous teeth and surgical 

extractions did not include in this study.  

A questionnaire containing two sections was 

designed. In the first section, demographic information 

of patients along with smoking status, systemic 

diseases, oral contraceptives intake, and antibiotic 

consumption prior to extraction were recorded. In the 

second part of the questionnaire, a chart was designed to 

include number of carpules used for anesthesia; 

anesthesia technique; academic year of students 

performing extraction and location of tooth or teeth 

extracted. 

According to the collected data, patients were 

divided into 4 age groups: <18 years, 18-29, 30-49, ≥ 

50. The location of teeth divided into upper anterior 

(UA), upper posterior (UP), lower anterior (LA), and 

lower posterior (LP). Local anesthesia techniques were 

divided into field blocking and regional block. Amount 

of anesthesia used classified as <2 carpules and ≥2 

carpules. Based on systemic disorders, patients were 

divided into medically fit and with systemic disorder. In 

addition, smoking status classified as currently smoker 

(cigarette or Shisha) or non-smoker.  

Patients were informed to come back if they faced 

persistent or increasing pain during first week of 

extraction. At these occasions, patients were examined 

clinically for signs of DS by a calibrated operator. 

Empty extraction socket with no blood clot was the sign 

lead to diagnosis of DS. Cases of DS treated with this 

protocol: irrigation with normal saline, intra alveolar 

dressing with Alvogyl iodoform (Septodont, 

Cambridge, Canada), systemic analgesic prescription, 

and systemic antibiotic in some cases.  

Collected data were reported descriptively and 

analyzed using Chi-square and Fisher’s exact test. SPSS 

software version 11.5 was used with the confidence 

interval of 95%. 

 

Results 

Total of 1073 teeth in 785 patients included in this 

study. 362 of patients were male (46.11%) and 423 

(53.89%) were female. The age of participants was 

between 10 and 73 years old with the mean age of 

32.68±17.63.  

Total of 31 patients (2.89%) were diagnosed with 

dry socket. Distribution of DS according to the study 

variables is presented in Tables 1-10. According to the 

chi-square test, smoking and oral contraceptives intake 

had significant association with incidence of DS 

(P<0.05). In contrast, age, gender, medical status, tooth 

location, number of anesthetic carpules, anesthetic 

technique, pre-extraction antibiotic consumption, and 

academic year of students had no significant association 

with the incidence of DS (P>0.05).  

All cases with DS treated with the above-mentioned 

protocol and were followed up until resolution of DS. 

 

 

Table 1. Association between age groups and incidence of DS 

Age group Without DS With DS P-value 

< 18 76 2 0.815 

18 - 29 398 14 

30 - 49 374 11 

≥ 50 194 4 

 

 

 

Table 2. Association between gender and incidence of DS 

Gender Without DS With DS P-value 

Male 453 17 0.209 

Female 589 14 
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Table 3. Association between medical status and incidence of DS 

Systemic Status Without DS With DS P-value 

Medically fit 94 4 0.460 

Systemic disease 948 27 

 

 

Table 4. Association between oral contraceptive intake and incidence of DS 

OCP intake Without DS With DS P-value 

Taker 172 18 0.024 

Non-taker 417 13 

 

 

Table 5. Association between smoking status and incidence of DS 

Smoking status Without DS With DS P-value 

Smoker 193 11 0.018 

Non-smoker 849 20 

 

 

Table 6. Association between tooth location and incidence of DS 

Tooth Location Without DS With DS P-value 

UA 197 3 0.57 

UP 304 9 

LA 132 4 

LP 409 15 

 

 

Table 7. Association between number of anesthetic carpules and incidence of DS 

N of carpules Without DS With DS P-value 

< 2 692 17 0.180 

≥ 2 350 14 

 

 

Table 8. Association between anesthetic technique and incidence of DS 

Anesthesia Technique Without DS With DS P-value 

Field blockion 633 16 0.305 

Block 409 15 

 

 

Table 9. Association between pre-extraction antibiotic consumption and incidence of DS 

Antibiotic consumption Without DS With DS P-value 

Yes 277 5 0.193 

No 765 26 

 

 

Table 10. Association between academic year of students and incidence of DS 

Academic Year Without DS With DS P-value 

4 534 17 0.477 

5 570 14 
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Discussion 

The result of the current study revealed that 

incidence rate of DS following non-surgical extraction 

of permanent teeth was 2.89%. This finding is in 

compliance with the incidence rate between 1 to 4% 

reported in some previous studies (18,19). 

After one to three days of extraction, DS starts with 

severe pain, halitosis, foul taste, and regional 

lymphadenitis (1,18). In the clinical examination, there 

exists no blood clot in the extraction socket and the 

alveolar bone is exposed (20). Birn (16) found higher 

fibrinolysis and increased plasmin activity along with 

higher amount of tissue activators in extraction socket 

of cases with DS. 

Incidence of DS varies among different age groups. 

The peak age in the incidence has been reported 20 to 

40 years old in some studies (18). In the current study 

there were no statistical differences in incidence of DS 

in age groups. However, third and forth decades of life 

had the highest incidence which was in consistence with 

the results of previous studies. Although the exact 

reason is unknown, fewer periodontal diseases and 

higher compaction of alveolar bone in this age group 

could lead to higher trauma during extraction and higher 

incidence of DS (1,18,19). 

There exists conflicting reports regarding the effect 

of gender on DS. Amaratunga and Senaratne (26) found 

that incidence of DS in women was2.4 times of those in 

men. In addition, Tjernberg (27) found the proportion of 

female to male 5 to 1. However, some other studies 

revealed that gender is not an effective factor in 

incidence of DS (17,28,29). The findings of the current 

study are in accordance with the results of later reports 

as no association observed between DS and gender 

observed.  

Oral contraceptives increase the circulatory 

concentration of estrogen. On the other hand, estrogen 

enhances fibrinolytic activity of human body. Lilly 

reported that the incidence of DS among OCP takers is 

triple of non-taker (2). Garcia et al. (30) also found that 

oral contraceptives play an important role in the 

incidence of DS in women. The result of the current 

study is in accordance with aforementioned studies as 

we found that there was a significant association 

between DS and oral contraceptive intake.  

In addition to oral contraceptives, smoking has also 

known as a risk factor in incidence of DS (11,12). 

Larsen reported that smoking was one of the most 

effective factors in DS incidence (10). It has been 

observed that filling of extraction socket is significantly 

lower in smokers when compared to non-smokers (12). 

In contrast, Hermesch et al. (31) reported that smoking 

has no influence on the incidence of DS. In the current 

study, smokers had significantly higher incidence of DS 

when compared to non-smokers. The higher incidence 

of DS among smokers could be related to suction and 

heat production during smoking (18). 

Although some studies have reported relationship 

between some medical diseases and incidence of DS, 

the results of the current study did not support this 

association; which was in agreement with the study 

Nusair and Younes (19,29).  

As the infection leads to release of tissue activators 

from extraction socket, bacterial infection could lead to 

higher fibrinolysis and alsoblood clot loss. In addition, 

in different studies the effect of antibacterial treatment 

on reducing dry socket has been reported (22-25). 

However, we did not observe any association between 

antibiotic intake before extraction and incidence of DS. 

This could be related to the antibiotics resistance and 

irregular use without physician prescription.  

The surgeon experience affects the amount of 

trauma during tooth extraction. Sisk et al. observed that 

incidence of DS increased when the extractions 

performed by residents rather than oral and 

maxillofacial surgeons (9). In addition, Larsen reported 

similar results according to surgeon experience. 

However, we found no relation between academic year 

of students and DS incidence. This could be due to scare 

difference regarding students’ experience in these two 

academic years; which was in accordance with the 

results of Field et al and Nusair and Younis studies 

(5,29).  

Local anesthesia is also another risk factor has been 

mentioned for DS. In contrast to some reports that 

observed no association between DS and local 

anesthesia, Meechan et al. (12) reported that two 

carpules injection caused higher incidence of DS in 

comparison to one carpule. This association could be 

related to attenuation of blood and oxygen supply along 

with increase in fibrinolytic activity (19). However, we 

did not observea statistically significant association 

between number of local anesthetics or technique of 

anesthesia and DS incidence; which was in accordance 

with the results of Nusair and Younis (29).  

Khorasani and Razavi (32) and also Oginni (33) 

reported that incidence of DS in mandible extractions is 

2.5-3 times more than maxilla. However, we did not 

observe a significant association between DS and tooth 

location which was in compliance with the results of 

Nusair and Younis (29). However, in the current study 

the incidence of DS following mandibular extractions 

was higher than maxillary ones.  

As DS is self limited condition, the primary aim is 

pain management. All cases with DS treated with 

standard protocol: irrigation with normal saline, placing 

Alvogyl iodoform (Septodont, Cambridge, Canada), and 

prescription of systemic analgesics or in some cases 

systemic antibiotics. All patients were treated and 

followed until complete resolution. 
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Conclusion 

The results of the current study revealed that 

smokers and oral contraceptive takers are high risk 

groups regarding DS following non-surgical extraction 

of permanent teeth. It is recommended to use preventive 

measures in these groups of patient. 
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