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Ab s t r ac t​
Aim: The aim of this retrospective study is to assess the demographic details, mode of extraction, and prevalence of dry socket in patients with 
mandibular third molar extraction.
Materials and methods: Patients who had undergone mandibular third molar (impacted/nonimpacted) extraction were included in this study. 
The case sheets were obtained from Saveetha Dental College and Hospitals. The information retrieved from the Saveetha Dental College and 
Hospitals dental information archiving software (DIAS) system included patient’s age, gender, systemic disease (diabetes), teeth no. and the 
mode of extraction of teeth (transalveolar, surgical extraction of impacted teeth, extraction), and the postoperative complications (dry socket) 
associated. The data included for this study were from June 2019 to March 2020 and tabulated. The statistical test was carried out through SPSS 
and the Pearson’s Chi-square test was performed.
Results: Total 691 patients who had undergone mandibular third molar extraction during June 2019 to March 2020 were included in this study. 
Out of 691 patients, 53.91% were males and 46.09% were females. The higher prevalence of age groups of 26–35 (36.06%) was noted. Total 
94.5% of the patients were diabetic and 5.5% were nondiabetic. The most number of treatments done is through surgical extraction of impacted 
teeth (surgical exposure of flap and tooth) (48.48%), followed by extraction (forceps extraction) (42.55%) and transalveolar extraction (removing 
section of tooth, open sectioning) (8.97%). The prevalence of dry socket was 4.05%, and 95.95% of the patients did not experience dry socket. 
There was higher prevalence of dry socket in nondiabetic patients (3.62%) than diabetic patients (0.43%).
Conclusion: The dry socket was most commonly associated with males and during normal extraction (i.e., without surgical exposure of flap 
and tooth). The dry socket remains as the common postoperative complication.
Clinical significance: The study observed that the extraction (through forceps) procedure leads to an increased incidence of dry socket. Hence, 
this signifies the importance of postoperative instructions to be followed irrespective of the type of extraction.
Keywords: Diabetic, Dry socket, Mandibular third molar, Nondiabetic, Wound healing.
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In t r o d u c t i o n​
Dr y socket, otherwise known as the alveolar osteitis or 
fibrinolytic osteitis, is a global phenomenon. Crawford in 1896 
first coined the term “dry socket.”1 Dry socket refers to the acute 
inflammation of the alveolar bone surrounding the extracted 
tooth socket. Patients experience severe pain and discomfort 
post extraction. This is presented clinically with the features of 
clot destruction, followed by food debris accumulation inside 
the extracted tooth socket. Other features include mild swelling, 
redness of gingiva, bone exposure, tenderness on palpation, 
and halitosis.2

The etiology of dry socket is not well known and studied. Many 
local and systemic factors may contribute to the etiology of dry 
socket.3 The local factors include traumatic extractions and the 
level of difficulty in extracting, decreased vascularity, and increased 
bone density. The incidence of dry socket is more common in 
the mandibular third molar extraction. Systemic factors such as 
diabetes mellitus may contribute to the incidence of dry socket. This 
is due to the altered healing in diabetic patients. Delayed healing 
is reported as the well-known complication of oral surgeries in 
diabetic patients.4

Diabetes mellitus has become an increasing health problem 
worldwide. This is characterized by the abnormal metabolism 
of proteins and carbohydrates leading to increased blood sugar 
level. This resultant hyperglycemia can contribute to microvascular 
complications. Diabetic patients are more susceptible to oral and 

dental problems and complications including the various oral soft 
tissue injuries and inflammatory conditions.5

Previous studies conducted on the factors affecting the 
incidence of dry socket revealed that the experience of the operator, 
root fractures, periodontal disease, and posterior teeth are the risk 
factors for the development of dry socket or alveolar osteitis.6 The 
post-extraction socket changes in diabetic patients revealed that 
apart from the local factors, the post-extraction socket healing 
could be delayed in the diabetic patients.7 The previous study 
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conducted on the incidence of dry socket in Jordan reveals that 
there was increased prevalence of dry socket in smoking and 
surgical trauma cases.8

The challenges faced by previous studies include that there 
were not many studies conducted on the etiology of dry socket. 
Thus, the etiology of dry socket remains unknown and not well 
understood. The importance of postoperative instructions to be 
followed by the patients after extraction was not highlighted in 
the previous literature.

Previously, the Department of Oral and Maxillofacial surgery 
of Saveetha Dental College and Hospitals has published extensive 
research on various aspects of the oral and maxillofacial region. 
This vast research experience has guided us for further studies.9–23 
Therefore, the aim of this retrospective study is to assess the 
demographic details, mode of extraction, and prevalence of dry 
socket in patients on mandibular third molar extraction.

Mat e r ia  l s a n d Me t h o d s​
The study was conducted with the approval of the institutional 
ethics committee of Saveetha Dental College and Hospitals [SDC/
SIHEC/2020/DIASDATA/0619-0320].

This research was conducted among the patients of Saveetha 
Dental College and Hospitals. Data were collected and reviewed 
from the institutional dental information archiving software (DIAS) 
system. Total 691 cases were reported between June 2019 and 
March 2020 for the mandibular third molar extraction (impacted/
nonimpacted). The study population considered was evaluated for 
the presence of dry socket and also for the presence of diabetes 
mellitus.

Inclusion Criteria

•	 Patients undergoing extraction of mandibular third molar 
(impacted/nonimpacted)

•	 Dry socket
•	 Demographic details of the patient
•	 Mode of extraction [extraction (forceps extraction)/transalveolar 

extraction (sectioning of tooth followed by removal), surgical 
extraction of impacted teeth (surgical exposure of flap and 
tooth)].

Exclusion Criteria

•	 Any teeth other than mandibular third molar extraction
•	 Postoperative complications other than dry socket were 

excluded.

Since this study was conducted in a university setting, retrieval 
of data was easier. This data were collected within the specific time 
period. This study focuses only on the mandibular third molar 
exodontia. This study focuses only on a certain population who 
visited the dental college.

Overall, 691 case sheets were reviewed for the incidence of 
dry socket. This was cross-verified with the clinical photographs 
for errors. The study population was clearly identified and the 
random sampling technique was followed. Hence, the sampling 
bias was minimized.

Data were collected and tabulated in an Excel sheet. Incomplete 
data were excluded. The statistical analysis using SPSS by IBM was 
done through the Pearson’s Chi-square test. The independent 
variables in this present study were systemic diseases (diabetic 

patients), quadrant associated, age, and treatment modes, and the 
dependent variables include the dry socket.

Re s u lts​
Out of 691 cases, where mandibular third molar extraction was 
performed, the following results were seen. Out of 691 patients, 
53.91% were males and 46.09% were females. Therefore, the 
prevalence of dry socket was greater in males than the females 
comparatively. The distribution of age groups was done and there 
was a higher prevalence of age groups of 26–35 (36.06%). The age 
distribution is illustrated in Figure 1.

The study population considered for dry socket was also 
evaluated for the presence of diabetes mellitus. Total 38 of the 
patients were diabetic and 653 were nondiabetic (Fig. 2). The 
most number of treatments done is through surgical extraction 
of impacted teeth (surgical exposure of flap and tooth) (48.48%), 
followed by extraction (forceps extraction) (42.55%) and 
transalveolar extraction (sectioning of tooth, open extraction) 
(8.97%). The prevalence of dry socket was 4.05%, and 95.95% of 
the patients did not experience dry socket. This shows the lower 
prevalence of dry socket in the study population (Fig. 3).

The age of the patient was correlated with the prevalence of dry 
socket. The most common age group associated with prevalence of 
dry socket was 26–35 (2.19%). This correlation was not statistically 
significant (Fig. 4). The correlation of gender of the patient with the 
prevalence of dry socket showed that there was higher prevalence 
of dry socket in males (2.61%) than the females. This was not 
statistically significant (Fig. 5).

The higher prevalence of dry socket was associated with 
extraction (forceps extraction) (2.03%) than the surgical exposure 
(surgical exposure of flap and tooth) and transalveolar extractions 
(open extraction, sectioning, and removal). However, this was 
not significant (Fig. 6). The teeth which are associated with dry 
socket frequently were 38 (2.17%) than 48. However, this was 
not statistically significant (Fig. 7). The number of diabetic and 
nondiabetic patients with dry socket were 3 and 25 patients, 
respectively (Fig. 8).

Fig. 1: Bar graph showing different age groups of the study population. 
The x-axis represents the age groups of the patient involved in this study 
and the y-axis shows the number of patients. This graph shows higher 
prevalence of age groups of 26–35 (36.06%)
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Di s c u s s i o n​
In this study, the age groups most frequently associated with 
dry socket were 26–35 years. The supporting studies for this 
study would be the incidence of dry socket observed in Iranian 
population. The age group that showed the highest incidence of 
dry socket is 23–26.24 Previous studies in contrast with this study 
were dry socket prevalence and incidence study conducted by Ali 
Hussain et al. This study revealed that the most common age group 
involved in dry socket prevalence was below 18 years.25 This study 
is in accordance with the consensus that the incidence of dry socket 
prevails equally among all the age groups from 18 to 60 years.

The gender distribution in this study reveals higher prevalence 
of dry socket incidence among males than the females. The 
supporting studies for this study, which had higher prevalence of 

dry socket in males, were found in a study conducted by Alsaleh 
et  al.26 The study revealed higher prevalence of dry socket in 
males (60.7%) than females (39.3%). The previous study conducted 
by Marcelo Carlos et al. revealed equal prevalence of dry socket 
among males and the females. However, the study conducted 
by Abu Younis et al. reported no statistical association between 
development of dry socket and the patient’s gender.27

In this study, there is higher prevalence of surgical extraction 
of impacted teeth than the extraction and transalveolar extraction. 
But the prevalence of dry socket was more in extraction. The study 
conducted previously by Murad et al. showed the higher prevalence 
of dry socket in surgically extracted teeth than the nonsurgically 
extracted teeth.28,29 Surgical extraction includes the flap elevation 
with bone cutting. There were no contradictory studies with this 
study. The consensus is that there is a higher prevalence of dry 

Fig. 2: Bar graph showing the study population, which involved 
diabetic vs nondiabetic patients. (Blue graph shows diabetic patients 
and red nondiabetic patients.) The graph shows a higher population of 
nondiabetic patients (94.50%) than that of the diabetic patients (5.50%)

Fig. 3: Bar graph showing the prevalence of dry socket in the study 
population. (Blue graph depicts prevalence, red—no dry socket.) The 
graph shows a less prevalence of dry socket (4.05%) among the study 
population

Fig. 4: Bar graph showing age groups (blue) associated with the 
incidence of dry socket in diabetic as well as nondiabetic patients. Age 
group (x-axis), number of patients (y-axis). This graph shows higher 
prevalence of dry socket in patients of 26–35 age group (2.19%). 
However, this correlation was statistically not significant (Pearson’s Chi-
square test; p value = 0.257; p > 0.05—not significant)

Fig. 5: Bar graph showing gender distribution (x-axis) associated with 
the prevalence of dry socket (y-axis). Dry socket (blue), no dry socket 
(red). The prevalence of dry socket is more in males (2.61%) than females 
(1.45%). However, this correlation was statistically not significant 
(Pearson’s Chi-square test; p value = 0.520; p > 0.05—not significant
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socket in nonsurgically extracted teeth than the surgically extracted 
teeth.

The incidence of dry socket was greater in the lower left 
mandibular third molar [38] than the lower right mandibular 
third molar [48] according to this study. The previous literature 
supporting this study reported higher prevalence of dry socket 
in mandibular teeth, especially the molars following extraction.30 
There were no contradictory studies associated with this study. 
The consensus is that there is higher prevalence of dry socket in 
mandibular molar extraction.

The participants who were diabetic with dry socket were 
3 patients and the participants who were without dry socket 
development were 35 patients. The most common mode of 
extraction for diabetic patients with dry sockets was surgical 
extraction of impacted teeth and those without dry socket was 
forceps extraction. The patients who were nondiabetic with dry 
socket were 25 patients and those without dry socket involvement 
were 628 patients. The most common mode of extraction for 
nondiabetic patients with dry socket was surgical extraction 
of impacted teeth and forceps extraction. The most common 
mode of extraction for nondiabetic patients without dry socket 
involvement was extraction. The age group commonly associated 
with diabetic patients was 46–65 years. The age group most 
commonly associated with nondiabetic patients was 26–35 years.

Therefore, according to this study, systemic factors are not the 
significant factors in the role of dry socket prevalence. This shows 
that systemic factors alters the healing of dry socket and it is not 
the contributing factor for the incidence of dry socket. The studies 
in agreement with this is AlHindi et al., which report dry socket 
following teeth extraction and its management strategies.31,32 
The contradictory studies associated with this study report other 
systemic diseases associated with incidence of diabetes mellitus.33,34

Limi   tat i o n s​
This study covered only limited populations. The patients who 
reported to Saveetha Dental College and Hospitals were only 
considered. The postoperative complications other than dry socket 
were not considered. This study did not include all the teeth that 
underwent extraction. Rather, it focused only on the mandibular 
third molar extraction.

Fu t u r e St u d i e s​
Future studies should be conducted to report the incidence of dry 
socket associated with extractions in other parts of the population. 
The inclusion of all the teeth that underwent extractions should 
be considered.

Fig. 7: Bar graph showing the teeth no. (x-axis) associated with the 
incidence of dry socket (y-axis). Dry socket (blue), no dry socket (red). 
The graph shows higher prevalence of dry socket in 38 (2.17%) than 
48 (47.83%). However, this correlation was statistically not significant 
(Pearson’s Chi-square test; p value = 0.960; p > 0.05—not significant]

Fig. 8: Bar graph showing the study population—diabetic/nondiabetic 
patients (x-axis) associated with the incidence of dry socket (y-axis). Dry 
socket (blue), no dry socket (red). The graph shows higher prevalence of 
dry socket in nondiabetic patients (3.62%) than diabetic patients (0.43%). 
However, this correlation was statistically not significant (Pearson’s Chi-
square test; p value = 0.217; p > 0.05—not significant]

Fig. 6: Bar graph showing various treatment modes (x-axis) associated 
with prevalence of dry socket (y-axis). Dry socket (blue), no dry socket 
(red). This graph reveals higher prevalence of dry socket in extraction 
cases (2.03%) than the surgical extraction (1.74%) and transalveolar 
extraction (0.29%). However, this correlation was statistically not 
significant (Pearson’s Chi-square test; p value = 0.712; p > 0.05—not 
significant)
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Co n c lu s i o n​
Within the limits of this study, the prevalence of dry socket 
was higher in males than the females. The common age group 
associated with the prevalence of dry socket was 26–35. The dry 
socket was more prevalent in the mandibular lower left third molar. 
The clinical significance of this study reported the higher prevalence 
of dry socket in patients who had undergone normal extraction, 
where the flap and the tooth were not exposed surgically. The 
diabetic patients with dry socket were less than the diabetic patients 
without dry socket development. Therefore, this study concludes 
that the systemic factors are not the only factors in determining 
the prevalence of dry socket.
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