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INTRODUCTION 

 Teeth that do not reach their proper functional 
position within expected time are termed as impacted. 
Mandibular third molars are the most common teeth to 
become impacted and hence the removal of these teeth 
is a routine oral surgical procedure.1,2 Impacted third 
molars are usually extracted due to various pathologies 
associated with these teeth. These pathologies include 
pericoronitis, caries, root resorption of 2nd molars, 
periodontal problems, cyst and tumors.3-5 Apart from 
associated pathologies these teeth are also removed 
for orthodontic and prosthetic reasons while some 
surgeons remove them prophylactically.4 The extraction 
of these teeth is associated with various complications 
that include but not limited to pain, swelling, trismus, 
damage to lingual and inferior alveolar nerve, and dry 

sockets.2,3

 Dry socket, also called as alveolar osteitis, is a 
painful complication that can follow after extraction of 
any tooth but occurs commonly within 2 to 5 days after 
removal of impacted mandibular third molar (IMTM) 
surgically.6,7 Pain is a consistent feature of dry socket but 
other features that include halitosis, inflamed gingiva, 
empty socket, bare whitish bone, fever and lymphade-
nopathy, may also be present.8-11 Some factors have 
been reported to increase the risk of dry socket. These 
risk factors are smoking, oral contraceptives, diabetes, 
poor oral hygiene, surgical and traumatic extraction, 
length of surgery, experience of operator, female gender 
and menstrual cycle, and failure to comply with post 
operative instructions.7,12-16 Partial or complete loss of 
formed clot by fibrinolysis or failure of clot formation 
is a suggested pathophysiology.17 

 Although a lot of studies have been done on the 
incidence of dry socket after removal of IMTM and its 
associated risk factors but the effect of surgical diffi-
culty of IMTM and duration of surgery as risk factors 
in the development of dry socket is seldom explored. 
This study was conducted to assess the effect of surgical 
difficulty on the incidence of dry socket after extraction 
of IMTM. This study will highlight the role of difficult 
extractions in the development of dry sockets and hence 
alert the operators and patients to take measures that 
prevent this painful condition.
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ABSTRACT

 Removal of impacted molar teeth is a usual practice in dental surgery and dry socket is a known 
complication of this procedure. The objective of this cohort cross-sectional study was to assess the as-
sociation of surgical difficulty of impacted mandibular third molar with the post extraction incidence 
of dry socket. A total of 174 patients who had their impacted mandibular third molar removed at the 
Department of Oral and Maxillofacial Surgery, KMU Institute of Dental Sciences from January 2018 
to October 2018, were included in this study. The difficulty of extraction was assessed using Peder-
son difficulty index preoperatively, and surgical technique employed and duration post operatively. 
Proportions were obtained and chi square test was applied for checking on associations. Out of 174 
patients 36 (20.7%) returned with dry socket. Moderately difficult cases accounted for 58.3%, those 
requiring osteotomy with tooth/root sectioning accounted for 69.4% and extractions performed in 
more than 30 mins accounted for 61.1% of all cases of dry sockets. Pederson difficulty index, surgical 
technique employed and duration of surgery were significantly associated with dry socket (p<0.05) 
while age and gender had no statistically significant association with dry socket incidence. Higher 
the level of difficulty in terms of case presentation and/or surgical technique, higher the chances of 
dry socket. 
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METHODOLOGY

 This cohort study was conducted from January 
2018 to October 2018 at KMU-IDS, Kohat. Patients 
were recruited through non probability purposive 
sampling, from the outpatient Department of Oral and 
Maxillofacial Surgery. Sample size was calculated to 
be 174, using 13%14 incidence of dry socket after IMTM 
extraction, 95% confidence interval and 5% margin of 
error under WHO sample size calculator.
 Inclusion criteria included all patients with good 
and fair oral hygiene status, irrespective of age and 
gender requiring extraction of their IMTM. The oral 
hygiene status was evaluated using oral hygiene index 
simplified (OHI-S) which is based on debris index sim-
plified (DI-S). The oral hygiene was considered as good, 
fair or poor based on DI-S score of 0.3 to 0.6, 0.7 to 1.8 
and 1.9 to 3.0 respectively. The reason for including 
patients with only good and fair oral hygiene status is 
because poor oral hygiene is a risk factor for dry socket 
so that is excluded to control the bias. Patients with 
history of systemic disease, smoking, radiotherapy, 
chemotherapy, oral contraceptives and bisphosphonate 
use were excluded.
 Ethical approval from the institution was sought 
and informed consents from all the patients were taken. 
Detailed history and clinical examination was carried 
out. All patients were advised orthopantomogram 
(OPG) for proper evaluation of difficulty assessment 
of impacted mandibular third molars.
 A structured proforma was used to record the pa-
tients’ demographics. Surgical difficulty was assessed by 
Pederson difficulty index, surgical technique employed 
and duration of surgery. The presence or absence of dry 
socket after surgical extraction was also recorded on 
proforma as an outcome variable Difficulty of extraction 
was assessed pre-operatively using Pederson’s difficulty 
index which is based on combine score of angulation, 
depth and space availability in relation to ramus and 
interpreted as follows:
• Slightly difficult: 3-4
• Moderately difficult: 5-6
• Very difficult: 7-10 
 Post operatively, the difficulty was assessed by 
using the surgical technique employed and the duration 
of surgery. The impactions were classified as easy (ex-
tractions requiring forceps only), moderate (extractions 
requiring osteotomy) and difficult (extractions requiring 
osteotomy and coronal and/or root section). 
 Duration of surgery was divided into less than 
15mins, 16 to 30 mins, and more than 30 mins to cat-
egorize the difficulty of extractions. The duration of 
surgery was measured from the time of injecting local 
anesthesia till closure of wound.

Procedure

 All the extractions were carried out under local 
anesthesia lidocaine with adrenaline (1:80,000) using 
standard inferior alveolar block and buccal infiltration 

techniques. A three-corner mucoperiosteal flap was 
reflected and bone removal done with slow handpiece 
using round bur and crown and root sectioning done, 
where required, using straight fissure bur. Saline ir-
rigation was done during the bone and tooth cutting. 
After removal of the tooth, sharp bony edges were 
smoothened with bone file and irrigation done with 
40ml saline. Wound closure was done using vicryl 3/0. 
Wound was packed with sterile gauze and patients 
were asked to bite firmly for 30minutes.

 All the patients were given post-op instruction. Ibu-
profen 400mg every 8 hours for 3 days and Cephradine 
500mg and Metronidazole 400mg every 8 hours given 
for 3 days were prescribed to all patients. Patients 
were asked to start warm saline rinses on the 3rd day 
of extraction.

 To control the operators’ experiences bias, single 
operator having completed four years post graduate 
training in Oral and Maxillofacial Surgery, performed 
all the procedures. Patients were called on phone daily 
in the evening to record the information and were asked 
for a follow up visit in case there was any increase in 
pain. Criteria for diagnosis of dry socket were based on 
1) increase in pain and tenderness around the extraction 
socket 2) empty socket filled with food debris after dis-
integration or dislodgment of clot. All the patients were 
asked to revisit the department for removal of stitches 
after 5 days. Those who did not develop any sign or 
symptom of dry socket during 5 days were considered 
to have healed sockets.

 Data was analyzed using Statistical Package for the 
Social Sciences (SPSS) Version 20. Simple descriptive 
analysis was used and chi square test applied where 
applicable. A p-value of less than 0.05 was considered 
as significant.

RESULTS

 The overall incidence of dry socket in 174 patients 
was 20.7% (n=36). Majority of the patients who reported 
with dry socket were male (51.7%) and belonged to age 
group 24 to 28 years (43.1%) followed by 18 to 22 years 
age group (35.6%). According to Pederson’s difficulty 
index most patients in our study fell into moderately 
difficult (n=93, 53.4%) category followed by slightly 
difficult (n=53, 30.5%) and very difficult (n=28, 16.1%) 
cases. With regards to the surgical technique employed 
for extraction most cases were difficult requiring oste-
otomy with tooth sectioning (n=89, 51.1%) followed by 
those requiring osteotomy only (n=72, 41.4%). Majority 
of the surgeries for removal of IMTM lasted for 16 to 
30mins (n=70, 40.3%) followed by over 30mins (n=63, 
36.2%). Further details could be found in table 1. Most 
of the slightly difficult cases were completed in 16 to 
30 mins and most of the moderately and very difficult 
cases were completed in more than 30 mins. Similarly 
duration of surgery was related to the surgical technique 
employed with simple forceps extractions completed 
within 15 mins, those requiring osteotomy within 16 
to 30 mins and most of the difficult cases requiring 
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TABLE 1: PERCENTAGE OF DEMOGRAPHICAL 
& SURGICAL FACTORS IN MANDIBULAR THIRD 

MOLAR EXTRACTIONS (N=174)

Variables Percent
Age Group
18-23 Years 35.6
24-28 Years 43.1
≥29 21.3
Gender
Male 51.7
Female 48.3
Pederson Index Values
Less Difficult 30.5
Moderately Difficult 53.4
Very Difficult 16.1
Classification of Surgical Technique 
Employed
Only Forceps 7.5
Involved Osteotomy 41.4
Osteotomy with coronal and/or root 
section

51.1

Duration of Surgery
within 15 mins 23.6
16-30mins 40.2
more than 30mins 36.2
Dry Socket
Yes 20.7
No 79.3

osteotomy with tooth sectioning completed in more 
than 30 mins.

 Out of the total 36 patients who reported with 
dry socket 41.7% belonged to 24-28 years age group 
followed by 38.9% in 18-22 years age group. More than 
half of the dry socket cases appeared among females 
(52.8%). However, there was no statistically significant 
association of age and gender with dry socket.

 Difficulty of extractions based on Pederson’s criteria 
was found to be significantly associated with dry socket 
incidence. Most cases of dry socket were observed in 
moderately difficult (58.3%) cases followed by very 
difficult (30.6%) extractions. Similarly, the surgical 
technique employed was also significantly associated 
with dry socket. Dry socket most commonly occurred 
in patients who required osteotomy with coronal and/
or root sectioning (69.4%) followed by those requiring 
osteotomy only (27.8%). Similarly the percentage of dry 
socket cases was the highest in patients who underwent 
surgery of more than 30 mins (61.1%) duration. The 

association of dry socket with duration of surgery was 
also statistically significant. Details are given in table 
2.

DISCUSSIONS

 Dry socket is one of the most common and pain-
ful complications that commonly occurs after IMTM 
surgery.16,18 Management of this condition requires 
additional visits, time off from work and add extra cost 
to the treatment.8

 In this study the overall incidence of dry socket 
after extraction of impacted mandibular third molars 
was found to be 20.7% (n=36). Khanal et al8 and Esh-
ghpour et al19 reported similar incidences of 19.3% and 
19.14% respectively after surgical removal of IMTM. 
Nusair et al9 also reported similar incidence of 20.1% 
following surgical extractions. Purohit10, Kumar et al11 
and Chandran et al16 from India reported much lower 
incidences of 4.09%, 6.3% and 9.4% respectively after 
extraction of IMTM. Draidi et al7 and Al-Wraikat14 
from Jordon reported much lower incidences of 11.1% 
and 12.7% after extraction of wisdom teeth. Studies 
done locally also reported a much lower incidence of 
dry socket after extraction of IMTM.19,20 However Mu-
rad et al21 in their study reported a higher frequency 
of dry socket (31.03%) after surgical extractions. The 
higher incidence of dry socket in our study may be due 
to lack of education and oral health awareness among 
the local population and their lack of compliance with 
post extraction instructions.

 In our study dry socket was more commonly ob-
served in moderately difficult extraction while slightly 
difficult cases had the lowest incidence. Khanal et al6 
also showed that the moderately difficult extraction of 
IMTM had a higher percentage of alveolar osteitis as 
compared to less difficult cases. Blondeau and Daniel22 
in their study also showed a direct relation between 
the degree of impaction and the postoperative compli-
cations. Lee et al23 also showed a higher frequency of 
dry socket in difficult and moderately difficult cases. 
Haraji and Rakshan24 reported higher incidence of dry 
sockets with increasing Pederson score and concluded 
that lower level of surgical difficulty reduces the risk 
of dry sockets.

 The mandibular impacted teeth that underwent 
complex extraction with root sectioning were most 
commonly affected by the postoperative dry socket. Only 
one case of simple forcep extraction was diagnosed with 
dry socket post operatively. Agrawal18 also reported 
a slightly high frequency of dry socket in extractions 
requiring osteotomy and odontomy as compared to 
those that required osteotomy only. Baqain15 also noted 
that bone removal and tooth sectioning increased the 
incidence of dry socket after third molar extraction. 
Ahmedi et al25 also reported higher incidence of dry 
socket in patients undergoing extraction with osteotomy 
as compared to those without osteotomy and osteotomy 
with odontosection. Blondeau and Daniel22 reported 
that 92% of complication occurred when ostectomy and 
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TABLE 2: ASSOCIATION OF DEMOGRAPHIC & SURGICAL FACTORS WITH DRY SOCKET

Factors Age Group
Dry Socket

Total (N=174) P-value
Yes (n=36) No (138)

18-23 Years 38.9% 34.8% 35.6% 0.892
24-28 Years 41.7% 43.5% 43.1%
≥29 19.4% 21.7% 21.3%
Gender
Male 47.2% 52.9% 51.7% 0.578
Female 52.8% 47.1% 48.3%
Pederson Index Values
Less Difficult 11.1% 35.5% 30.5% 0.03
Moderately Difficult 58.3% 52.2% 53.4%
Very Difficult 30.6% 12.3% 16.1%
Surgical Technique Employed
Only Forceps 2.8% 8.7% 7.5% 0.042
Involved Osteotomy 27.8% 44.9% 41.4%
Osteotomy with coronal and/or root section 69.4% 46.4% 51.1%
Duration of Surgery
within 15mins 8.3% 27.5% 23.6% 0.001
16-30mins 30.6% 42.8% 40.2%
more than 30mins 61.1% 29.7% 36.2%

odontectomy was used to extract the IMTM.

 The findings of this study revealed that longer the 
duration of surgery the higher are the chances of dry 
socket. The incidence of dry socket in 30mins and above 
duration of surgery is 61.1% in this study. Eshghpour19 
reported a higher incidence of dry socket in extraction 
taking more than 8 mins. Alwaraikat14 and Oginni et 
al,12 however, reported no significant difference in the 
incidence of dry socket related to surgery duration. The 
duration of surgery was longer in difficult extractions. 
As the duration of surgery and difficulty of extraction in-
creases, trauma to the tissue also increases. Traumatic 
extraction as a risk factor has been identified in other 
studies as well. Beit26 found a higher incidence of dry 
socket in traumatic extractions that took longer time 
(over 30 minutes). Excessive trauma in difficult and 
longer extraction may cause compression or thrombosis 
of the blood vessels thus compromising blood perfusion.19 
Traumatic extraction may also result in the release of 
tissue activators due to bone marrow inflammation 
which may cause fibrinolysis and hence dry socket.17 
Trauma has been associated with a reduction in tissue 
resistance and wound infection by anaerobes. All these 
factors combine to increase the risk of dry socket in 
difficult, traumatic and longer third molar surgeries.

 The findings of this study revealed that there was 
no significant difference in the incidence of dry socket 
among men and women. Similar results were reported 
in studies done around the world.9,10,13,15,16 However 

other authors reported a higher incidence of dry sock-
et in women as compared to men.8,12,14,22,27 Haraji and 
Rakshan24 reported high incidence of dry socket in men 
attributing the findings to poor oral hygiene and lack 
of compliance with post operative instructions in men. 
The higher incidence of dry socket in women was linked 
to the use of oral contraceptives while in our study we 
excluded the patients on oral contraceptives.

 In this study the most common age group reporting 
with dry socket was 24 to 28 years but it was statistical-
ly not significant. Gbotolrun27 reported high incidence 
of dry socket in patients aged 25 years or below after 
extraction of IMTM. Others reported high incidence of 
dry socket in 3rd decade.9,13,16 Murad et al21, however, 
found dry socket commonly in 4th decade. Many other 
studies found similar results and did not report any 
significant difference in the incidence of dry socket based 
on age groups.7,8,12 The reason for higher incidence of 
dry socket in the 3rd decade may be due to the higher 
frequency of pericoronitis which is identified as a risk 
factor for dry socket.25 

CONCLUSION

 Dry socket is a common complication of impacted 
mandibular third molar surgery that occurs commonly 
in the 3rd decade of life. Difficult cases, especially re-
quiring difficult surgical techniques like osteotomies 
with tooth sectioning and longer duration are strongly 
associated with postoperative dry sockets.
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RECOMMENDATION

 On the basis of findings of this study we recommend 
that whenever oral surgeon encounters a difficult and 
traumatic extraction, the one that required lengthy 
surgery, strong consideration should be given to the 
use of preventive measures like pre-operative chlorhex-
idine rinses and postoperative socket dressings with 
medicated gels etc, available in the local settings.
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