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Abstract
Objective: 
To find the frequency, prevalence and risk factor/s associated with Dry Socket at a university hospital in Karachi. 
Material and methods: This prospective cross sectional study was performed in the Oral and Maxillofacial Department at Aga Khan University of Hospital. A total number of 1246 in as many patients extractions were carried out and the patients were requested to come back if any complications such as pain were experienced up to one week after extraction. Patients were requested to come back for follow-up visit, in case of increased persistent pain during and/or after the first week of extraction. In this caseOn follow up visit, patients were examined for the signs of dry socket. Questionnaires based on two sections were distributed to all operators: Information inquiring the demographic profile of the patient together with systemic diseases; smoking status; consumption of antibiotics; and oral contraceptives. b) A table was designed to include The patients’ compliance to post-operative instructions, technique of anesthesia, level of experience, and location of tooth or teeth extracted were recorded.. 
Results: Throughout this study, there are 1246 permanent teeth extracted out of 1246 patients. A total of 41 (3.3%) extractions were found to be effected by dry socketin patients between ages of 11 to 80 years old. There wasis a slightly higher but statistically  prevalenceinsignificant prevalence of dry socket noted in female 3.7% (27 dry sockets in 722 extractions) as compared to male 2.6% (14 dry sockets in 523 extractions). However, the difference is statistically insignificant (p=0.553). There were thirty30 people were noted as heavy smokers (consuming>15 cigarettes per day). Following extractions, in those who smoked, the prevalence of dry socket was stastificantly higher in smokers. 6.1% of the smokers  developed dry sockets(407 extractions were found to have 25 dry socket), as compared to 1.9% non-smokers (1239 extractions were found to have 16 dry socket cases). This difference was statistically significant. The prevalence of dry socket was significantly higher in Mandibular extractions (8.35%) than in maxillary extraction cases (1.4%)(P<0.002)..
Conclusion:The prevalence of dry socket was statistically different among patients who smoke and those who do not smokesignificantly higher in smokers . There were more incidences of dry socket following surgical open extraction as opposed to non-surgicalclosed extractions). Patients’ medical history, age, gender, medications (pre/postoperative), extraction site and indication for extraction had no association with the development of dry socket.
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Introduction
For the first time, the terminology ‘dry ‘socket’ was used in 1896 by Crawford [1]. While there are various terms used to describe dry socket; such as localized osteitis, localized osteomyelitis, necrotic socket, postoperative alveolitis,  but in most literature and clinical practices it is commonly called as ‘dry socket’. Hence, this article will use the generic term ‘dry socket. The condition of dry socket is known to be most common complication as a result of extraction. The pathogenesis and etiology of dry socket is still controversial; however, the disintegration of the blood, as a result of fibrinolysis is most accepted theory in current literature [2]. Various confounding factors contribute to the prevalence of dry socket; for instance, level of experience of the operator, traumatic, difficult and prolonged extraction [3], gender [4], smoking [5], site of extracted tooth [6], pre-existing infection [2,6], oral contraceptives [7]. Other possible risk factors includediabetes mellitus, failure to form blood clot, lack of compliance with postextraction instructions [6], gingivitis and periodontitis [6]. 	Comment by toshiba: Please describe what is dry socket briefly	Comment by toshiba: reference
Dry socket is more common following the extraction of the mandibular third molar [8].  Literature associated with dry socket shows differences in the incidence of dry socket. Petri and Wilson’s  [9] studies shows 0% incidence; yet Erickson et al.’s studies[10] show 35% incidence of dry socket. 
The following study of dry socket was conducted at a teaching hospital in Karachi. The main objective of this non-interventional, prospective researchstufy is to find the frequency, prevalence and risk factor/s associated with dry socket at a university hospital in Karachi, Pakistan. It must be mentioned that it is an observational study without any interferences with any of the clinical procedures followed at the hospital. 

Material & Methods 
This study was conducted at a university hospital in Karachi, Pakistan. Prospective cross sectional study was performed in the Oral and Maxillofacial department with total number of 1246 patient studied -–The  number of patients included in this study were 1246 out of which, there were 722 were female (58%) and 523 were male (42%). All of them went through surgical and non-surgical extraction of teeth from 1 March 2015 to 1 July 2015. Patients were requested to come back in case of increased persistent pain for during and/or after the first week of extractionup to one week post-extraction. In this case, patients were examined for the signs of dry socket. Questionnaires based on two sections were designed: a)were designed according: to inquiry of the demographic profile of the patient together with systemic diseases; smoking status; consumption of antibiotics; and oral contraceptives. b) Table was designed which included nNumber oof anesthesia cartridgesof cartridges used for anesthesia, technique of anesthesia, level of experience, and location of tooth or teeth extracted were also recorded by the clinician. 	Comment by toshiba: Name of hospital – AKU?
Data collected was analyzed using SPSS software version 20, with confidence interval of 95%. 
Results
Throughout this study, there are 1246 permanent teeth were extracted of 1246 patientA total number of 1246 permanent teeth were extracted in as many patients. This research excludes patients who have multiple extractions of teeth and only includes patients with single extractionI Only single extractions were included in the study. Maxillary anterior and posterior teeth constituted 294 (28%) and 198 (16.7%) of the total extractions respectively, while mandibular anterior teeth and posterior teeth constituted 506 (39.1%) and 248 (15.2%) out of the total extractions respectively. There were 722 female (58%) and 523 male (42%). A total of 41 (3.3%) extractions were found to be effected by dry socket in patients between age 11 to 80 years old. 27(66%) dry sockets occurred in female patients and 14(34%) were found in male patients.
There is a slightly higher prevalence of dry socket noted in female 3.7% (27 dry sockets in 722 extractions) as compared to male 2.6% (14 dry sockets in 523 extractions). However,  but the difference is was statistically insignificant. (p=0.553). 
Table 1.0: Prevalence of Dry Socket by Gender 
	Patients
	Total no. of extraction (%)
	No.Of dry socket (%)

	Gender
	
	

	Female
	722 (58%)
	27 (66%)

	Male
	523 (42%)
	14 (34%)

	Total 
	1246
	41 



As shown in Table 2, Tthere are were various reasons for teeth extraction of  in the the age groups studied given below. The primary reason was dental caries; from in 41 cases of dry socket, 20 cases of caries were noted20 teeth were extracted due to dental caries. Secondary Other reasons were periodontal disease (10 cases), Furthermore; prosthetic reasonspre-prosthodontic extractions (5 cases),; impaction (4 cases),; pericoronitis pericoronitis(1 case) and orthodontic reasons2 cases(1 case). 
Table 2.0: Reasons for extraction: Cases of Dry Socket 
	Reasons for Extraction 
	No of cases (%)

	Dental caries 
	20 

	Periodontal Disease
	10 

	Prosthetic Reasons
	5 

	Impaction 
	4 

	Orthodontic Reasons 
	1

	Pericoronitis
	1







Patients under 20 years have had the highest prevalence of dry socket, and patients between 31-40 years of age have had lowest prevalence of dry socket (see Table 3.0)as shown in Table 3. This difference was statistically insignificant (Fig. 1 below).	Comment by toshiba: Either give a table OR a graph. Both are showing the same thing. Better idea is to keep the graph and add statistical significance in it.
Table 3.0: Prevalence of Dry Socket by Age Groups 
	Age (year)
	Total #of extraction
	# of Dry Socket

	<20
	424
	11(2.5%)

	21-30
	100
	6 (6%)

	31-40
	93
	4 (4.3%)

	41-50
	225
	7 (3.1%)

	51-60
	303
	8 (2.6%)

	61-above
	101
	5 (4.9%)

	
	1246
	41



[image: ][image: ]Figure 2: Prevalence of Dry Socket in Mandibular and Maxillary Teeth.


Figure 1:  Distribution of dry socket prevalence in different age groups






As it is shown in the Figure 2.0 above, the majority of dry socket cases were found in mandibular teeth 33(80.4%) compared to maxillary teeth being 8 (19.5%). The mandibular third molar 16 (39.02%) had the highest frequency of dry socket. The mandibular second molar 10 (24.3%) followed by premolars 9 (21.9%) followed by maxillary first molar 6(14.6%). 
Statistically significant difference was noted in maxillary and mandibular extractions.  Following maxillary extractions, the prevalence of dry socket noted as 1.4% and mandibular extractions 8.3% which was statistically significant (p<0.05). Hence, p=0.002 statistically significant. 

The main complain of patients was pain associated with dry socket. In addition, there were some clinical features associated with pain which include denuded bone, halitosis, and empty socket present in 18 (43%) patients. The same clinical features without halitosis were present in 10 (24%) patients. Moreover, the same clinical features without denuded bones were noted in 6 (14%) patients. Pain with empty socket found in 7 (17%) cases. This concludes that pPain and empty socket were found in 41 (100%) patients, out of which denuded bone was noted in 28 (68%); %). Furthermore, halitosis was present in 24 (58%) patients.	Comment by toshiba: Either state number or percentages
	
In this study, oOut of 1246 patients, 407 were smokers (11 female and 396 male). There were thirty people were noted as heavy smokers (consuming>15 cigarettes per day). Following extractions in those who smoked, the prevalence of dry socket was 6.1% (407 extractions were found to have 25 dry socket) as compared to 1.9% (1239 extractions were found to have 16 dry socket cases). This difference was statistically significant. 
Furthermore, following non-surgical extraction of teeth, the prevalence of dry socket per tooth was 2.4% (24 out of 983), while surgical extraction was 6.4% (17 out of 263). This difference was statistically significant. 
As far as thetechnique of extraction and the experiences of the operator are concerned, tThe prevalence of dry socket was 2.0 % (22 of 790) ,& 1.03 % (2 of 193) following the nonsurgicalclosed extractions doneand open extractions by postgraduate and undergraduate students, respectively but .Tthis difference was statistically insignificant. In surgical open extractions, on the other hand, the prevalence of dry socket was 6.7 % (14 of 208) when extractions were performed by postgraduate students and 5.4% (3 of 55) when performed by consultants. This difference was also statistically insignificant. 
Participants (patients) received verbal postoperative instructions from the operators. There were 1200 patients who were prescribed post-extraction medications. Pain relieverAnalgesics (i.e paracetamolor paracetamol, ibuprofen or both) were recommended forprescribed to 496 patients, and a combination of antibiotics (metronidazole,  or amoxicillin or both) and pain relieverswereprescribedanalgesics prescribed for for 750 patients.
There was no statistically significant association between the development of dry socket and patient's age, operator experience, oral hygiene and presence of systemic diseases.  


Discussion 
What is a dry socket? Dry socket is an important clinical complication characterized by severe pain starting on second or third day after the extraction of teeth.The main cause of clinical complication is due to an increased fibrinolysis which leads to dissolution of the clot. Some of anti-fibrinolyticmendicants have the ability to decrease the prevalence of dry sockets when placed   topically in the extraction site [11]. The initiating factor of fibrinolytic activity is associated with surgical trauma and bacterial infections [2].	Comment by toshiba: This should be there in the intro.
The prevalence of dry socket and its clinical features seem similar to the literature studied on the subject . The overall prevalence of dry socket was 3.3%. This figure is slightly lower as compared to figures found in other developing countries (i.e Sri Lanka) [12].This variation could be due to criteria of the diagnoses, age of the patient, gender, medical health, surgical technique and skills of the operator including other factors such as excessive alcohol and tobacco consumption.	Comment by toshiba: 2-3 references
Gender: Our results show that in females there has was higher prevalence of dry socket as compared to male (Table 1). This difference is(p=0.671); therefore,statistically insignificant.but this difference was statistically insignificant.  Similar findings we found in other studies which showed high female preponderance [13]. Few Some researchers have concluded suggested that this is due to hormonal coupled with oral contraceptive pills that can progress the fibrinolytic actions in blood and women’ssaliva during the menstrual cycle [7]. Interestingly, in South Asian country context, male consumes more alcohol and tobacco as compared to female [14]; yet the result of this study shows that prevalence of dry socket is higher in female. This could be another research question to take ahead. 	Comment by toshiba: Were these statist. significant too?	Comment by toshiba: Was this studied in this paper?	Comment by toshiba: Were the males asked for alcohol intake history in this paper?
Age: The result of the following study show that the prevalence of dry socket is high in the age-group between 21-30 (26.8%), coinciding with the outcomes of other studies [15]. There is no possible explanation for this. However, the existence of well-developed alveolar bone and infrequent periodontal diseases could be a reason why this very age group is involved[16].
Site of Extraction
Most of the authors reported specific site of dry socket occurrence, and the mandibular molar area was noted as most commonly affected site [15]. It must be noted that no scientific proof of blood supply scarcity exists due to a typical anatomical structure around the alveolar sockets of the mandibular molars, and no evidenceshowing any kind oflink between blood supply insufficiency and dry socket [2]. Yet,Amaratunga and Senaratne  have strongly suggested various authors are certain that increased bone density, insufficient blood supply, and a reduced capacity of producing granulation tissue are accountable for the dry socket in the mandibular site which could explain a higher incidence of dry socket following extraction of third molars followed by first and second molars[12]. Other authors suggest that this very site could be understood in terms of difficulty of extractions 	Comment by toshiba: How does this link with blood supply?
It has also been suggested that this the aforementioned increased incidence of dry socket in thid molars could be due to the difficulty of extractions[13]. In this study, surgical extractions are associated with dry socket. It could be explained that firstly, the trauma conceived during the surgical extractionduring difficult extractions involving extensive trauma to the tissues and bone can release the tissue activators secondary to bone inflammation [2].  Second reason could be the decrease in perfusion of blood due to the constriction or thrombosis of blood vessels. On the other hand, some authors suggest no effects of surgical extractions can be seen on dry socket [17].
Smoking:The results of this study show a significant difference in the prevalence of dry socket between smokers and non-smokers which oppose the results of other studies conducted on the subject. According to[18], It has been known that smoking can dislodge the clot by decreasing the tissue perfusion [18]. It also decreases the role of leukocytes important for woundhealing. Furthermore, smokers could have poor oral hygiene and failure to adhere to post-operative instructions, which could result an increase in dry socket [19]. It is stated that patient who smoke on the first surgery day, has higher chances of dry socket as compared to patient smoking on the second day. Yet, the mechanism is unclear whether it is a direct effect of smoke on extraction side or systemic effect resulting in an increase in dry socket. 
Dry Socket: Clinical features:
In this study, clinical picture of dry socket was similar to the dry socket’sliterature. Empty sockets and pain were noted in all patients which is comparable to other authors [20]. Bare bone, while being reported as a potential clinical feature of dry socket-in the named study, noted in 68% patients, and was more commonin simple extractions as opposed to surgical extractions. Yet, it is also likelythat bare bone can be found in surgical extractions but was obscured by the sutured flap over the socket orifice. Furthermore, patients who had a poor oral hygiene, the halitosis was frequent. One of the causes of this problem is the foodstuff impaction on an empty socket and its fermentation by bacteria [12].	Comment by toshiba: I think this should be discussed earlier than other factors
Operator experience
Non-surgical extractions were performed by postgraduate and undergraduate student and surgical extractions were carried by consultants and postgraduate students. The prevalence of dry socket following non-surgical extraction (p=0.558) and surgical extraction (p=0.513); thus, but the difference is was insignificant. This study fails to show operator’s experience as a riskfactor for dry socket occurrence. Although the same similar observations wereis found inmade by Larsen[21] and Field et al.[16], it is not the same findings found byOginni et al.[15] and Alexander [22] who state that the incidences of dry socket is higher in extractions done by those operator with less experienceshave seen that dry socket is more prevalent in extractions performed by by less experienced practitioners. 	Comment by toshiba: Difficulty of extractions should be merged with this
Although postgraduates and undergraduates, both, performed non-surgical extractions, this study failed to produce very low prevalence of dry socket in non-surgical extractions carried by postgraduate students which could be due to the fact that postgraduates perform way more challenging extractions as compared to undergraduates. Furthermore, on patientswhom the extraction was performed by postgraduate kept their follow up appointments (and therefore, they could be diagnosed with dry socket) as compared to those patients whose case was performed by undergraduate students.
This study does not show lower prevalence of dry socket in surgical extraction/ss carried performed by consultants. This could be understoodgiven the number of challenging cases consultants have undertaken as well as variation in the quality of patientthey presented. In most cases, patients diagnosed by consultants were considered as high income groups; therefore, it is assumed that they had a low pain tolerance and were attentive to postoperative complication). 
The outcome of this study shows no significant association between tooth extraction and the reason for tooth extraction. This is also shown in the studies of other authors[19]; excluding teeth with pericoronitis- linked to a higher prevalence of dry socket.Yet, it has not been shown in this study due to small number of teeth with pericoronitis cases. 
Conclusion
· The outcomes of this study bring us to the following conclusion:	Comment by toshiba: Write this a paragraph too in case the journal dosent accept bullet point conclusion
· The prevalence of dry socket was statistically different among patients who smoke and those who do not smoke). 
· There were more incidences of dry socket following surgical extraction as opposed to non-surgical)
· Patients’ medical history, age, gender, medications (pre/postoperative), extraction site and indication for extraction had no association with the development of dry socket. 
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