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ABSTRACT 

 

Introduction: Impacted mandibular third molars may lead to a variety of conditions. 

Pericoronitis is an inflammatory condition of the gingival soft tissue surrounding the 

impacted or partially erupted tooth (mandibular third molar). Pericoronitis may result in 

varied pain, swelling, halitosis, abscess formation. Angulation and position of the mandibular 

third molar may be a contributing factor towards the development of pericoronitis. 

 

Aim: To investigate the relationship between pericoronitis and the positioning of impacted 

mandibular third molars. 

 

Methodology:  This study is a retrospective study based on the records (clinical records and 

panoramic radiographs) of 201 patients who presented for surgical extraction of symptomatic 

impacted mandibular third molars diagnosed with pericoronitis. Data collection was done 

using a designed questionnaire. The Pell and Gregory, and Winter’s classifications were used 

to assess position and angulation respectively.  

 

Results: Pericoronitis was seen mostly in female patients (53.2%).  The most predominant 

mandibular third molar angulation associated with pericoronitis was vertical (51.7%), 

followed by mesioangular (43.2%) and horizontal (3%). The most predominant position was 

IA (36.3%), followed by IIB (28.8%) and thirdly was IB (15.9%). The most common 

combination was a IA position with vertical angulation (36%). There was a statistically 

significant association observed between combination of classifications and pericoronitis (P= 

0.01*). 
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Conclusion: Pericoronitis is a condition that may be seen mostly between the ages of 20-29 

years, affecting predominantly females. Pericoronitis occurrence is highly associated with 

vertically angulated mandibular third molars and/or mostly present in positions of class I/II 

ramus relation and class A depth. Patients presenting with unfavourable angulations, 

positions and patterns of mandibular third molars should be aware of the possibility of 

developing a pericoronal infection and symptoms thereof. It is advisable to consider some 

form of assistance or treatment modality. 
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CHAPTER 1: INTRODUCTION 

 

Third molars, commonly known as wisdom teeth, have always brought about much concern 

and debate regarding their purpose and treatment, especially, when the tooth and its 

surroundings become symptomatic (Knutsson et al., 1996). Third molars are the last teeth to 

erupt in the dental arch, and eruption usually occurs between 17 and 24 years of age (Indira et 

al., 2013). Third molars have a high rate of impaction, furthermore mandibular third molars 

(followed by maxillary third molars) present with the greatest impaction prevalence (Ali et 

al., 2014; Kazemian et al., 2015).  

 

The failure of third molars to erupt completely, in the lower jaw, is commonly associated 

with a lack of space between the second molar and the ascending ramus. This occurrence is 

frequently seen as one of the main causes of mandibular third molar impaction.  Other causes 

of impaction include; an aberrant path of eruption, premature loss of primary dentition and 

pathological lesions. (Bjork, 1956; Ali et al., 2014). 

 

Impacted third molars may lead to a variety of conditions that include, dental caries of the 

second and/or third molars as a result of food/debris traps, pericoronitis and root resorption 

(Hazza’a et al., 2009). A common condition associated with impacted mandibular third 

molars is pericoronitis, which can be described as an inflammatory process that occurs within 

the soft tissue surrounding the crown of a partially erupted or impacted tooth (Indira et al. 

2013; Friedman, 2007). Other risk factors for pericoronitis are presence of periodontal 

pockets adjacent to the erupting tooth, poor oral hygiene, trauma to gingiva caused by 

occlusion of the opposing tooth and a previous history of pericoronitis (Dhonge et al., 2015) 
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The appearance of pericoronitis is generally that of an erythematous gingival swelling. 

Symptoms may include varied pain (which may become severe), malaise, restricted jaw 

opening and difficulty upon closing, halitosis, regional lymphadenopathy, abscess formation 

and trauma to gingiva often caused by occlusion of the opposing maxillary third molar 

(Langlais and Miller, 2009).  

 

The management of pericoronitis should aim to restore individual health by alleviating 

symptoms and signs such as pain, inflammation and infection. Treatment options may entail a 

course of antibiotics to treat possible infection, analgesics and non-steroidal anti-

inflammatory drugs to alleviate pain and swelling and the use of saline solution for flushing 

of the affected area. Other treatment options, depending on the cause of the pericoronitis, 

may include an operculectomy of gingival tissue at the affected site or an extraction of the 

opposing (maxillary) molar (Kamuda et al, 2014). Education on effective oral hygiene 

practices should also be advocated to the patient (Dhonge et al., 2015). 

 

In many cases the recurrence of pericoronitis is a common phenomenon. Episodes of 

pericoronitis may persist until a more definite treatment modality is carried out, this treatment 

option often includes the extraction of the partially erupted or impacted tooth. (Langlais and 

Miller, 2009; Kamuda et al, 2014).  Even though pericoronitis appears as a minor condition at 

the initial stages, it should not be ignored and the appropriate treatment interventions should 

be carried out in order to prevent further complications and even life-threatening conditions 

(Dhonge et al., 2015). 
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CHAPTER 2: LITERATURE REVIEW 

 

Pericoronitis can be described as an inflammatory process that occurs within the soft tissue 

surrounding the crown of a partially erupted or impacted tooth. The most common initiation 

of the inflammatory process is, when food debris and plaque deposits become trapped under 

the operculum of the overlying tooth crown (Neville et al., 2010; Dhonge et al., 2015). This 

area becomes an ideal environment for bacterial species such Streptococcus, Actinomyces 

and Propionibacterium to manifest (Dhonge et al., 2015). The mucosal area is more prone to 

developing infection due to the break in the continuity of the mucosa, as well as difficulty of 

access to the region in order to maintain satisfactory oral hygiene (Langlais and Miller, 

2009). Another factor that may predispose a break in continuity of the gingival mucosa is the 

continual trauma caused by the occlusion of the opposing third molar (maxillary third molar) 

upon the mandibular gingival mucosa. (Kamuda et al, 2014). Yamlik and Bozkaya (2008) 

reported that the occurrence of an impinging maxillary dentition did not have a statistically 

significant impact on presence of pericoronitis (p = 0.075). 

 

Pericoronitis is a condition that can be labelled as inflammation of the surrounding gingiva in 

relation to an erupting or impacted tooth (mandibular third molar) and is considered to be the 

most common pathological condition associated with third molars (Indira et al. 2013). A 

number of studies and articles from various countries such as United States of America 

(p>0.05), Pakistan (p>0.05), India (p>0.05) and Nigeria (p<0.05) respectively have shown a 

positive association between pericoronitis and the presence of an impacted or partially 

erupted mandibular third molar (Friedman, 2007; Shahzad et al., 2016; Indira et al. 2013, 

Akpata, 2007). Hazza’a et al. (2009) who conducted a study in Jordan substantiated that the 

pericoronitis condition is strongly related to the angulation of mandibular third molars and 
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furthermore reported that there was a statistically significant association between 

radiographic changes and the angulation of the tooth (p<0.002). Nazir et al. (2014) shared a 

similar finding through a study conducted in Pakistan whereby he expressed that third molars 

with unfavourable angulations are more likely to result in associated pathologies, whereby 

one of many pathologies being pericoronitis. It was reported that pericoronitis was the second 

most common (29.36 %) condition after dental caries associated with impacted/angular 

mandibular third molars (Nazir et al., 2014). 

 

Studies on pericoronitis often depict the association and relationship of the impacted 

mandibular third molar and progression towards the development of the condition (Indira et 

al., 2013; Almendros-Marques et al., 2006; Shira et al., 1986). Yamlik and Bozkaya (2008) 

from Turkey highlighted the impact of positional, anatomical and structural characteristics of 

third molars together with their surroundings and its correlation towards the development of 

pericoronitis. Impactions may be a result of lack of space in the dental arches, abnormal path 

of eruption, dense overlying bone or soft tissue (Shahzad et al., 2016). The frequency of 

impactions of the mandibular third molar is higher compared to impactions of the maxillary 

third molar (Shahzad et al., 2016). According to a study carried out by Hashemipour et al., 

(2013) in India, the prevalence of third molar impaction ranges from 16.7% to 68.6% (3-10). 

Ali et al (2014) from Pakistan reported that frequency of third molar impactions in mandible 

is threefold compared to impactions of the maxilla. Pillai et al. (2014) from India expressed 

that maxillary third molars impactions represented only 20.8% prevalence as compared to 

mandibular third molar impactions with prevalence of 79.1%. Impacted third molars often 

lead to a variety of conditions that include, dental caries of second and third molars as a result 

of longstanding food trap formation together with poor oral hygiene maintenance, 
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pericoronitis and occasionally root resorption which is the wear of the root surface due to the 

intimate proximity of the second and third molars (Hazza’a et al., 2009).  

 

With the purpose of evaluating the type of angulation and degree of impaction, Indira et al. 

(2013) carried out clinical examinations and radiographic assessments in Bengaluru, India, in 

order to discover the status of an impacted third molar that may be prone to the development 

of a pericoronal infective process and its potential complications, of which possible signs and 

symptoms may include pain, swelling and masticatory difficulty. With the nature of 

pericoronitis being an inflammatory condition associated with the soft tissue/gingiva 

surrounding the third molar, Knutsson et al. (1996) therefore, carried out a study in Sweden 

whereby he described the categories of soft tissue coverage and the likelihood of 

pericoronitis. Among the categories of soft tissue coverage i.e. Fully erupted, Partially 

covered by soft tissue and Completely covered by soft tissue; it can be emphasised that 

pericoronitis is the most frequent disease occurring among molars in the category of partially 

covered by soft tissue. This occurrence is often associated with bacterial invasion and/or 

inadequate oral hygiene practices at the soft tissue site. (Knutsson et al. 1996). Pericoronitis 

may develop from the moment that the crown of an erupting third molar comes into contact 

with the oral cavity. Once the infective process has developed as a result of continuous 

inadequate hygiene practices, interproximal debris traps, and bacterial ingress, it has the 

potential to become chronic and recur intermittently until the tooth is fully erupted 

(Almendros-Marques et al. 2006).  However, Shira et al (1986) reported in a study done in 

Boston, USA, that the tooth that is at the highest risk for developing acute pericoronitis is the 

fully erupted mandibular third molar which is vertically positioned, this finding resulted in an 

84% prevalence. Often these teeth are partially encapsulated by soft tissue and are at the most 

compromised angulation for developing a pericoronal infection due to bacterial ingress. Even 
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though the vertical position was said to be a higher risk factor, the finding was not 

statistically significant (p>0.05) (Shira et al. 1986). 

 

In 2006 in Spain, Almendros-Marques et al. reported, through his study on prophylactic 

removal of impacted mandibular third molars, that this type of complication (pericoronitis) 

was related to more than just a series of anatomical parameters associated with the impacted 

third molars but to consider age and sex as secondary factors as well. Furthermore, Knutsson 

et al. (1996) from Sweden suggested the occurrence of pericoronitis as a pathology is 

considered to be of a multi-factorial origin with associated risk factors such as age, gender, 

poor oral hygiene, caries and other pathology such as cysts and tumours. A pair of authors 

from Canada showed that there was a higher occurrence of pericoronitis among the age group 

of 20-29 (Mercier and Precious, 1992), these findings were similar to those of Dhonge et al. 

(2015) from India.   Another two authors, one from Thailand and other from Pakistan 

respectively, reported that pericoronitis seems to usually occur in the third decade of one’s 

life, however these findings were not statistically significant (p>0.05) (Punwutikorn et al., 

1999; Nazir et al, 2014). Hazza’a et al. (2009) from Jordan reported an association between 

pericoronitis and the age group of 17-25 year-old, with the average age being 24.8 years, 

furthermore, it was expressed that there was statistical significance between pericoronitis and 

age of the subjects (P=0.004). 

  

There have also been differences in the findings with regard to the gender and its association 

with pericoronitis. Various studies from counties that include Thailand, Pakistan and Turkey 

reported a higher association of females and the occurrence of pericoronitis (Punwutikorn et 

al., 1999; Shahzad et al., 2016; Yamlik and Bozkaya, 2008).  Even though Yamlik and 

Bozkaya (2008) from Turkey reported a higher female association with the presence of 



7 
 

pericoronitis (p<0.05), they reported that gender did not have a significant impact on the third 

molar angulation type (P>0.05). Some authors, from Pakistan and Turkey respectively, 

gathered that males showed a higher association with pericoronitis (Ali et al., 2014; Yilmaz 

et al., 2015). Yilmaz et al. (2015) from Turkey reported that the male/female difference was 

not statistically significant (p=0.187).  Akpata (2007) from Nigeria suggested that there was 

no sex difference in his study and elucidated that sex differences are not important in the 

development of a pericoronal flap infection. Even though another author found a higher 

association between females and the occurrence of pericoronitis, it was further stated that 

there was no statistically significant association between gender and the type of impaction 

(p>0.05) (Shahzad et al., 2016). 

  

The positioning of an impacted mandibular third molar may be clinically assessed through 

visual assessment; however, such assessment may have limitations. More accurate 

categorisation can be done with the help of radiographs through which the anterior-posterior, 

superior-inferior as well as the position with regard to the long axis relations may be assessed 

(Shahzad et al., 2016). Impacted mandibular third molars are commonly classified according 

to Pell and Gregory, which is used to assess pattern and position and the Winter’s 

classification describes angulations (Akpata, 2007; Ali et al. 2014).   

 

The Pell and Gregory classification is used to assess the ramus (horizontal) and occlusal 

(vertical) position of mandibular third molar in relation to anterior border of ramus and distal 

aspect of second molar. The pattern and position of impacted third molars is viewed 

according to Pell and Gregory classification as follows:  If space between anterior border of 

ramus and distal surface of second molar is sufficient, it is labelled Class I. If space is less 

than mesio-distal diameter of impacted tooth, it is termed Class II. A tooth completely into 
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ramus is assigned Class III. A third molar with its highest part at level of occlusal plane of 

second molar is assigned position A. In position B, impacted tooth is between occlusal plane 

and cervical margin of second molar while a tooth below cervical margin is labelled position 

C (Ali et al. 2014). 

 

Winter’s classification is used to assess angulations of mandibular third molars in relation to 

the long axis of mandibular second and third molar (Indira et al. 2013). Winter’s 

Classification describes the impaction as: Distoangular, Mesioangular, Vertical and 

Horizontal (Akpata, 2007). 

 

 

 

 

 

 

 

In a study, conducted by Akpata (2007) in Nigeria, to determine the relationship of acute 

pericoronitis to the position of the mandibular third molars, it showed that the highest risk of 

pericoronitis was associated with vertically positioned mandibular third molars at 57.4% 

followed by 25.9% and 14.8% of distoangular impactions and mesioangular impactions 

respectively. It was observed that majority of the vertically impacted teeth were either at the 

Figure 1: Diagrammatic illustrations of mandibular third molar classifications i.e. 

Pell & Gregory and Winter’s.   
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same occlusal level or slightly above. However, another author described that third molars 

that are in the vertical position or slightly distoangular which present with partial mucosal 

and bony coverage are the presentations most likely to cause pericoronitis (Almendros-

Marques et al. 2006). Hazza’a et al. (2009) reported that the vertical angulation (50.0%) was 

most associated with pericoronitis prevalence and also found statistical significance between 

the pericoronitis and the angular position (p<0.002). Punwutikorn et al. (1999) had shared 

similar findings to Hazza’a et al. (2009) with regard to the most prevalent angulations 

associated with pericoronitis i.e. vertical angulation (40.6%) followed by distal angulation 

(42.0%). These findings were also found to be statistically significant (P<0.05). On the other 

hand, some authors reported that there was an intimate relationship between the mesioangular 

position and the appearance of pericoronitis and that mesioangular impactions presented with 

highest prevalence i.e. 30%, 37.6% and 45,55% respectively (Knutsson et al., 1996; Ali et al. 

2014; Shahzad et al., 2016). However, these findings did not have any statistical significance 

between the pericoronitis and mesioangular impactions (p>0.05). Nazir et al. (2014) had 

found that disto-angular impactions were commonly associated with pericoronitis 46.8% 

(p>0.05).   

  

 A study conducted in Pakistan (using Pell and Gregory classification) showed that the 

occurrence of pericoronitis was seen in 29.36% of patients of which most were associated 

with distoangular impaction and position A and B, Class II (Ali et al. 2014).  Similar results 

were found by Almendros-Marques (2008) i.e. class IIB was closely associated with the 

appearance of pericoronal infection. The outcomes of another study found that the 

predominant position was 1A and angulation was vertical in cases of pericoronitis (Indira et 

al. 2013). Hazza’a et al. (2009) reported that position A (80.2%) followed by position B 

(19.8%) were most associated with pericoronitis prevalence but found no statistical 
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significance between the pericoronitis and depth of impaction (p=0.063). Hazza’a et al. 

(2009) reported no cases of position depth C (0%) associated with pericoronitis.  Shahzad et 

al. (2016) had similar findings to Hazza’a et al. in which position A depth (54,71%) was the 

most commonly associated with third molar pathologies, furthermore there was no 

statistically significant relationship of any pathology and the angulation depth or ramus 

relation (p>0.05).  Yilmaz et al. (2015) reported that a level C was the most common type of 

impaction but level A (44%) category impactions were predominantly associated with 

pericoronitis (p<0.01).  

 

Through studies, carried out by Steed (2014), Mercier and Precious (1992), Punwutikorn et 

al. (1999), the authors showed that pericoronitis was the most common indication for the 

removal of mandibular third molars. It was reported that there is a higher indication for 

extraction in cases of pericoronitis and accounted for 40% of all mandibular third molar 

extractions (Mercier and Precious, 1992). Some reports suggested that dental caries was the 

main cause for third molar extraction followed by pericoronitis (Shahzad et al., 2016; 

Knutsson et al. 1996).  Another group of authors reported that prophylactic removal i.e. the 

removal of an asymptomatic tooth, was the primary reason for removal of mandibular third 

molars and was closely followed by pericoronitis (Lysell and Rohlin, 1988). Other 

indications for the removal of mandibular third molars include preparation for orthodontic 

treatment, periodontitis, cyst formation and malocclusion (Lysell and Rohlin, 1988). 

 

Symptomatic impacted third molars can affect the quality of one’s life due to varied pain, 

swelling, associated fever and headaches and often the most common treatment offered is a 

dental extraction. Conversely there has always been controversy and debate regarding the 

prophylactic removal of impacted mandibular third molars (Friedman, 2007). Many 
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controversial topics are brought about surrounding the prophylactic removal of mandibular 

third molars. One of the most common controversial substantiations given by general dentists 

to their patients in this regard is; the prevention of future problems such as pathology, decay 

and discomfort at later stages according to Cunha-Cruz et al. (2014) whose reports were 

based on practices in the Pacific Northwest region of USA. Other common controversial 

topics discussed on the prophylactic removal of third molars are; early removal is less 

traumatic, high incidence of pathology associated with third molars, crowding of anterior 

teeth due to pressure of erupting third molars, development of pathological risk in third 

molars increases with age and there is little risk of harm caused by removal of third molars 

(Friedman, 2007). On the economical point of view, prophylactic removal of third molars in 

high numbers carried out in state hospitals and clinics resulted in very hefty expenses causing 

a financial burden on the state (Renton et al, 2012). Furthermore, in a South African setting, 

large numbers of patients attending state hospitals are from low income earning households 

(i.e. R1-R19 200 per annum) (Lehohla, 2015). Increased number of people from low and 

middle socio-economic status (SES) backgrounds attend state primary healthcare facilities as 

compared to high (Myburgh et al, 2005). Young (2016) expressed that the current public 

healthcare system is based on socioeconomic status and elaborates that the attempts to reform 

the health system have not gone far enough to bring about the adequate equity in healthcare. 

 

Prophylactic removal of impacted mandibular third molars was recommended to reduce the 

incidence of complications secondary to impaction, and to reduce the morbidity associated 

with extractions when performed in elderly patients with regard to surgical wound healing 

and bone formation (Almendros-Marques et al. 2008). A study showed that 80% of the 

conditions, such pericoronitis, tooth decay and unfavourable eruption, associated with 

mandibular third molar impactions were recorded in the age group of between 16 and 30 
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years of age. The distribution of the patient sample by ages shows a marked tendency toward 

early extraction of impacted third molars, hence prophylactic management is considered to be 

beneficial for patients under 25 to 30 years old, due to the maintenance of favourable bone 

levels with minimum bone loss after extraction (Almendros-Marques et al. 2006). 

 

“The decision whether or not to remove the third molars should take the overall benefit to the 

patient’s oral status and general health into account.” (Van der Linden et al., 1993:239) 

 

In the year 2000, the National Institute of Clinical Excellence (NICE) of the United Kingdom 

released guidelines regarding the management of third molars. These guidelines suggested 

that the practice of prophylactic removal of pathology-free impacted third molars should be 

discontinued. Surgical removal of impacted third molars should be limited to patients with 

evidence of pathology which include unrestorable caries, subsequent episodes of 

pericoronitis, non-treatable pulpal and/or periapical pathology, cellulitis, abscess, 

osteomyelitis and tumour (Renton et al, 2012; NICE guidelines, 2000). The NICE guidelines 

elaborated that every procedure associated with the removal of an impacted third molar 

carries a risk for the patient, including temporary or permanent nerve damage, alveolar 

osteitis, infection and haemorrhage as well as temporary local swelling, pain and restricted 

mouth opening. There are also risks associated with the need for general anaesthesia in some 

of these procedures and therefore patients are being exposed to the risk of undertaking a 

surgical procedure unnecessarily (NICE guidelines, 2000). 

 

“Specific attention is drawn to plaque formation and pericoronitis. Plaque formation is a risk 

factor but is not in itself an indication for surgery. The degree to which the severity or 

recurrence rate of pericoronitis should influence the decision for surgical removal of a third 
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molar remains unclear. The evidence suggests that a first episode of pericoronitis, unless 

particularly severe, should not be considered an indication for surgery. Second or subsequent 

episodes should be considered the appropriate indication for surgery.” (NICE guidelines, 

2000) 

 

Since the implementation of the NICE guidelines there has been a marked decrease in the 

number of prophylactic third molar surgical activity (Renton et al, 2012). This decrease has 

been seen at both state and private healthcare facilities. There is no dependable evidence to 

support a health benefit to patients from the prophylactic removal of pathology-free teeth 

(Renton et al, 2012). Almendros-Marques (2008) explained that the treatment decision has 

become an intuitive and somewhat an arbitrary process that is subject to the individual 

criterion of each professional and is based on three fundamental aspects: (1) patient 

information (such as health status, age, gender etc.), (2) the characteristics of dental 

impaction (severity of impaction, angulation and positioning of the impaction) and (3) 

information based on the existing clinical and scientific evidence (international guidelines 

and criteria e.g. NICE guidelines). In addition whereby non-extraction strategy is adopted, 

long-term clinical and radiographic follow ups should be maintained, so that surgical 

intervention can be instituted if some pathology starts to develop (Ali et al, 2014). 

 

In an objective to obtain predictive criteria for pericoronitis, it is essential to first investigate 

mandibular third molars that are most likely to become symptomatic. Subsequent analysis of 

eruption patterns of these teeth may lead to early prediction. The purpose of this study is to 

describe the characteristics of the mandibular third molars at highest risk for acute 

pericoronitis. 
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AIM AND OBJECTIVES 

 

AIM 

To investigate the relationship between pericoronitis and the positioning of impacted 

mandibular third molars. 

 

HYPOTHESIS 

There is no relationship between the positioning of the impacted mandibular third molar and 

pericoronitis. 

 

OBJECTIVES 

1) To identify the common pattern and position of mandibular third molar impactions. 

2) To determine whether demographic factors are associated with pericoronitis.  

3) To determine the position and pattern of impacted mandibular third molars that are       

associated with pericoronitis. 
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CHAPTER 3: METHODOLOGY 

 

 3.1 Study design 

This study is a retrospective study based on the records (clinical records and panoramic 

radiographs) of 201 patients who presented for surgical extraction of symptomatic impacted 

mandibular third molars diagnosed with pericoronitis. The study was carried out in the 

Department of Maxillofacial and Oral Surgery at Wits Oral Health Centre (WOHC), in 

Johannesburg. Patients who presented from January 2016 to June 2016 were included. 

 

3.2 Data collection 

Data collection was done using a designed questionnaire (Appendix V). 

 

3.3 Inclusion criteria 

All patients aged 18 and above.  

 

3.4 Exclusion criteria 

Patients with asymptomatic mandibular third molars i.e. patients who did not present with any 

signs of pericoronitis. 

Patients presented with pathology such cyst formation and tumour associated with the 

mandibular third molars. 

Patient’s files with missing clinical records and radiographs were also excluded.  

 

3.5 Sample size calculation 

 

The appropriate sample size of 201 patients was determined using the Raosoft sample size 

calculation. The estimated population of patients presenting with symptomatic mandibular 
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third molars at the Department of MFOS was 420 (Departmental Annual Records) at a 

marginal error of 5% and response distribution of 50% at a 95% Confidence Interval (CI). 

Data collection was done using a designed questionnaire (Appendix V).  

 

3.6 Reliability 

 

The researcher and one qualified radiologist were calibrated to standardize the radiographic 

criteria on analysing the panoramic radiographs using the Pell and Gregory classification and 

Winter’s classification. The intra and inter-examiner reliability agreement was assessed using 

the Cohen Kappa Statistic, with the overall score of 0.95 and 0.93 respectively. 

 

3.7 Data analysis 

 

Data was captured using the designed questionnaire and then analysed using the statistical 

package for social sciences- STATA (Stata Corp, 2017). Descriptive statistics of the trends 

were captured and then presented in data tables and graphs. The odds ratio was used to 

determine the strength of the association. Bivariate logistic regression models were also used 

to analyse data. The statistical significance level was set at p<0.05 and estimates were 

reported at the 95% confidence interval.  

 

3.8 Ethical considerations/Issues 

An application for ethical clearance was sought from the Human Research Ethics Committee 

(HREC) of the Universty of the Witwaterand. A permission letter was obtained from 

the CEO/Head of Wits Oral Health Centre granting the researcher to conduct the study 

(Appendix IV). 
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3.9 Data collection limitations 

 

• Poor record keeping. 

• Insufficient information or details recorded in patient files.   

• Poor quality of radiographs (e.g. faded paper printed radiographs). 
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CHAPTER 4: RESULTS 

 

4.1 Results 

The sample size in this study consisted of 201 patients (files) with a history of pericoronitis. 

Male patients represented a figure of 94 (46.7%), while 107 (53.2%) patients were female 

(Figure 2).   The age of the patients ranged from 18-58 years with the mean age being 29.6 

years and the median interquartile range (IQR) 28(22.50-35). The association between 

pericoronitis and gender was found to be significant when Chi-square tests were applied (P< 

0.05) (Table 2.1).  

 

The age group with the highest occurrences of pericoronitis was the age group between 26-35 

years i.e. n=82 (40.6%), followed by the age group of 18-25 years i.e. n=75 (37%). The age 

group 36-45 years had a total of 40 patients (20%).  The age group older than 45 years was 

the group representing the lowest numbers of pericoronitis occurrences i.e. n=4 (2%) (Figure 

3). Although the age group of 26-35 years showed higher association with pericoronitis, there 

was no statistical significance between the occurrence of pericoronitis and the age group 

category (P> 0.005) (Table 2.1).   

 

In terms of socio-economic status/patient tariffs; the most common classification (Table 1) of 

patient in this sample was H1 with 103 patients (51.2%), followed by H2 with 58 patients 

(28.8%) and thirdly H3 with 37 patients (18.4%). The least number of patients were from 

classification H0 with 3 patients (1.5%). The socio-economic status association with 

pericoronitis showed statistical significance whereby P<0.05.   
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Table 1: Table showing the means test descriptors and percentage represented by each 

classification in this study. 

 

One hundred and twenty-nine patients (64.1%) suffered from pericoronitis at the left 

mandibular third molar and 72 (35.8%) patients reported pericoronitis at the right mandibular 

third molar. Twenty-eight patients reported pericoronitis on the left and right mandibular 

third molars (13.9%).  

 

According to the Pell and Gregory classification the class most affected by pericoronitis was 

IA with 73 (36.3%) cases, followed by IIB representing 58 (28.8%) cases. The third most 

common class affected by pericoronitis was IB with a number of 32 (15.9%) cases. There 

were no cases representing the following classes IIIA, IIIB and IIIC (Figure 4). The Pell and 

Gregory classification representing position and its association with pericoronitis was not 

found to be statistically significant.  

 

Through a bivariate logistic regression model,it was found that there was significance 

between females and position IIA, therefore suggested that males are less likely by 67% to 

have this classification (p=0.038) (Table 2.2). It was also found that patients represented by 

socio-economic status of H2 classification commonly presented with Pell and Gregory 

classification position IA (P= 0.046) (Table 4).   

 

Classification Single income Household income % Represented 
in this study 
(Total n= 201) 

H1 R0 to R70 000 per annum R0 to R100 000 per annum 51.2% (n=103) 

H2 R70 000 to R250 000 per 
annum 

R100 001 to R350 000 per 
annum 

28.8% (n=58) 
 

H3 >R250 000 per annum  >R350 000 per annum 18.4% (n=37) 

H0 Exempted  Exempted 1.5% (n=3) 
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According to the Winter’s classification the angulation most prone to pericoronitis was a 

vertically positioned mandibular third molar represented by 104 (51.7%) patients, followed 

by 87 (43.2%) patients with mesioangular. Horizontal angulations was represented with a 

number of 7 (3%). In this sample the most uncommon angulation was a distioangular 

mandibular third molar representing only 3 cases (1.5%) (Figure 5).  Although vertical 

angulation was associated with pericoronitis there was no statistical significance found with 

regard to the Winter’s classification. 

 

With the use of a Pearson Chi-Square test it was found that there was significance between 

Winters classification and gender (P=0.00) (Table 2.1). It was shown that there was 

significance between Winter’s classification and socio-economic status (P=0.014).   

  

With regard to the combination of Pell and Gregory and Winter's classifications respectively 

and the prevalence of pericoronitis; the most common combination was a IA position and 

vertical angulation which was seen in 72 (35.8%) patients. The second most common 

combination was IIB and mesioangular angulation seen in 43 (21.3%) patients. The third 

highest combination was IB and mesioangular angulation seen in 25 (12.4%) patients (Table 

5). The association between the pericoronitis and the combination of classifications i.e. Pell 

and Gregory and Winter’s was found to show statistical significance (P= 0.000) (Table 5). 

 

 

 

 

 

 



21 
 

4.2 Graphs and Tables 
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Figure 2: Pie chart showing the distribution between Male and Female 

patients.  

Figure 3: Bar graph showing the distribution of various age groups in this study. 
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Figure 5: Bar graph showing the totals of each angulation using Winter 

classification.  
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Figure 4: Bar graph showing the totals of each position using Pell and Gregory 

classification.  
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Key and Description for figure 6. 

Classification Single income Household income 

H1 R0 to R70 000 per annum R0 to R100 000 per annum 

H2 R70 000 to R250 000 per 
annum 

R100 001 to R350 000 per 
annum 

H3 >R250 000 per annum  >R350 000 per annum 

H0 Exempted  Exempted 

Factors p-value 
 

p-value 
 

 

Gender 

 

  

Pell and Gregory    Winters 

Male   1    1 

Female *0.000 35.520    *0.001  17.290  

Age  0.066 10.36       0.289 3.76  

        *P<0.05  

n=3
(1.5%)

n=103
(51%)

n=58
(29%)

n=37
(18%)

0

20

40

60

80

100

120

H0 H1 H2 H3

H0-H3 Classification

Socioeconomic Status

Figure 6: Bar graph showing the totals of each socio-economic category (H0-

H1) that suffered from pericoronitis in this study. 

 

Table 2.1: Table showing the values derived from Pearson Chi-square test for gender 

and age for Winter’s and Pell and Gregory classifications.  
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Classifications p-value 

Bivariate Logistic 

model 

OR & 95% C.I 

Winters 

Classification 

Gender    

1  0.797 0.205 (0.258 -5.831)  

2 
 

-20.497 (1.254E-9) 

3 0.243 -0.924 (0.084-1.872) 

4 Ref Ref 

Pell Gregory     

1  0.135 -1.345 (0.45- 1.521) 

2 0.218 1.253 (0.476 – 25.724) 

3 1.000 0.000 (0.053 – 18.915) 

4 *0.038 -2.037 (0.019 – 0.89) 

5 0.444 -0.693 (0.085 – 0.946) 

6 0 0 

*P<0.05  
 

 

Keys: 

Winters Classification: (1) Mesioangular, (2) Distoangular, (3) Vertical, (4) Horizontal 

Pell and Gregory Classification: (1) IA, (2) IB, (3) IC, (4) IIA, (5) IIB, (6) IIC 

 

 

 

 

 

 

 

 

Table 2.2: Table showing the results of the bivariate logistic model of Winters and Pell 

and Gregory classifications for gender.  

of Winter’s and Pell and Gregory classifications.  
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Keys: 

Winter’s Classification: (1) Mesioangular, (2) Distoangular, (3) Vertical, (4) Horizontal 

Socio-economic status: (1) H0, (2) H1, (3) H2, (4) H3 

 

 

 

 

 

 

 

 

 

 

Factors P-Value 
Bivariate Logistic model 

OR & 95% C.I 
Socio economic 
status. 

Winters   

1 1 1.260 1.260 (0.000-.b) 

2 0.858 0.858 (0.000-.b) 

3 16270783.744 16270783.744 (16270783.744-
16270783.744) 

4 . . 

2 1 2.524 2.524 (0.333-19.103) 

2 1.000 1.000 (0.034-29.807) 

3 3.615 3.615 (0.464-28.195) 

4 . . 

3 1 0.413 0.413 (0.061-2.810) 

2 0.667 0.667 (0.025-18.059) 

3 2.103 2.103 (0.316-13.985) 

4 . . 
The reference category is: 4. 
P<0.05 

Table 3: Table showing the bivariate logistic model of Winter’s classification and the 

socio-economic status.  
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Keys: 

Pell and Gregory Classification: (1) IA, (2) IB, (3) IC, (4) IIA, (5) IIB, (6) IIC 

Socio-economic status: (1) H0, (2) H1, (3) H2, (4) H3 

 

 

 

 

 

 

Factors P-Value 
Bivariate Logistic model 

OR & 95% C.I 
Socio economic 
status. 

Pell and 
Gregory 

  

1 1 0.998 36566183.083 (0.000-.b) 

2 1.000 3.985 (0.000-.b) 

3 . 14824128.257 (14824128.257-
14824128.257) 

4 0.998 91415457.709 (0.000-.b) 

5 1.000 2.834 (0.000-.b) 

6 . . 

2 1 3.600 3.600 (0.520-24.934) 

2 5.750 5.750 (0.777-42.577) 

3 14037458.967 14037458.967 (0.000-.b) 

4 15.000 15.000 (1.496-150.395) 

5 3.094 3.094 (0.469-20.401) 

6 . . 

3 1 *0.046 11.100 (1.039-118.566) 

2 0.765 1.500 (0.106-21.312) 

3 0.995 56149835.869 (0.000-.b) 

4 0.120 9.000 (0.563-143.888) 

5 0.670 1.688 (0.152-18.714) 

6 . . 
The reference category is: 4. 
*P<0.05 

Table 4: Table showing the bivariate logistic model of Pell and Gregory classification 

and the socio-economic status.  
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Keys: 

Winter’s Classification: (1) Mesioangular, (2) Distoangular, (3) Vertical, (4) Horizontal 

Pell and Gregory Classification: (1) IA, (2) IB, (3) IC, (4) IIA, (5) IIB, (6) IIC 

 

 

 

 

 

 

 

 

 

 

 
 

Pell and Gregory 

1 2 3 4 5 6 Total 

W
in

te
rs

 

1 
1 
1.37 

25 
78.13 

0 
0.00 

12 
41.38 

43 
74.14 

6 
100.00 

87 
43.28 

2 
0 
0.00 

0 
0.00 

0 
0.00 

2 
6.90 

1 
1.72 

0 
0.00 

3 
1.49 

3 
72 
98.63 

7 
21.88 

1 
33.33 

15 
51.72 

9 
15.52 

0 
0.00 

104 
51.74 

4 
0 
0.00 

0 
0.00 

2 
66.67 

0 
0.00 

5 
8.62 

0 
0.00 

7 
3.48 

 Total 
73 
100.00 

32 
100.00 

3 
100.00 

29 
100.00 

58 
100.00 

6 
100.00 

201 
100.00 

Pearson chi2(15) = 162.7464       Pr= 0.000 

Table 5: Table showing the totals of each combination of Winter’s and Pell and Gregory 

classifications.  
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CHAPTER 5: DISCUSSION AND CONCLUSION 

 

5.1 Discussion 

Pericoronitis is a common condition associated with mandibular third molars (Friedman, 2007). 

It is an inflammatory soft tissue condition often associated with impactions, especially at the 

mandibular third molar region (Shahzad et al., 2016).  Pericoronitis may be seen as a condition 

with a high rate of recurrence, presenting with acute exacerbations (Hazza’a et al., 2009). The 

common signs and symptoms which patients may experience include; varied pain, 

inflammation, malaise, restricted jaw opening, difficulty upon closing and halitosis (Langlais 

and Miller, 2009). In this study two hundred-and-one patient files were examined with the 

purpose of investigating the relationship between pericoronitis and the positioning of the 

mandibular third molar. 

 

Table 6: Various studies being compared with regard to the association of pericoronitis and 

prevalent position and/or angulation of mandibular third molars. 

Author Year Sample size 

n. 

Classification Findings (Prevalent 

pericoronitis 

association) 

Shahzad et al. 2016 n=324 P&G IIA 

Indira et al.  2013 n=50 Winter’s + P&G Vertical / IA 

Yamlik and Bozkay 
2008 n=102 Winter’s Vertical 

Akpata O 2007 n=132 Winter’s Vertical prevalence  

This study 2019 n=201 Winter’s+ P&G Vertical / IA 

 

The presentation of results of this study showed that 46.7% of patients were male and 53.2% 

were female. The higher female prevalence in this study is in accordance with findings from 
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other studies (Hazza’a et al., 2009; Shahzad et al., 2016; Yamlik and Bozkay, 2008). 

However, Ali et al. (2014) reported a higher male preponderance presenting with 

pericoronitis in his study. While another author suggested that there was no sex difference in 

his study, he further explained that sex differences are not important in the development of a 

pericoronal flap infection (Akpata, 2007). It was reported that although pericoronitis is more 

associated with female patients as compared to male patients (P<0.05), gender had no 

significant impact on the angulation type and extent of eruption level of the mandibular third 

molar (p>0.05) (Yamlik and Bozkay, 2008). Nazir et al (2014) explains Hellman’s theory 

which states that the jaws of a female stop growing when third molar teeth begin to erupt, 

whereas the jaws of a male continue to grow even after third molar eruption resulting in 

decreased impactions amongst males, however this theory could not be justified with this 

study.   The association between pericoronitis and gender in this study was found to be 

significant when Chi-square tests were applied (P< 0.05). The higher female prevalence in 

this study may be a reflection of the ratio of the population group that visit clinics/hospitals.  

Anecdotally females present to clinics much early in the course of any health-related issue 

compared to men.  

 

Eruption of mandibular third molars usually take place between the ages of 17 and 24 years 

and often have a high rate of impaction due to a lack of space in the dental arches. In these 

instances, eruption is further delayed or prevented from taking place along the normal 

eruption pathways. In this study the age of the patients ranged from 18-58 years with the 

mean age being 29.6 years (Median (IQR), 28(22.5-35)). The age group with the highest 

occurrences of pericoronitis was the age group between 26-35 years (40.6%). The finding in 

this study differs with a study carried out by Ali et al. (2014) whereby it was reported, that 

the most common age for pericoronitis presentation was between 17-25 and further 
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substantiated with a study by Hazza’a et al. (2009), whereby the predominant associated age 

category reported was 21-25. Studies carried out by Knutsson et al. (1996) and Mercier and 

Precious (1992) reported that pericoronitis was most prevalent in the age group of 20-29 

years of age. On the other hand, it was expressed that, “Pericoronitis seems to be an event 

that usually occurs in third decade of life.” (Punwutikorn et al., 1999:309) 

 

Nazir et al. (2014) shared a similar view by expressing that pathologies associated with 

impacted mandibular third molars are most commonly seen in the third decade of life. The 

second most prevalent age group in this study was the age group of 18-25 years (37%). It can 

be reported that the outcomes of the first and second most prevalent age groups associated 

with pericoronitis in this study are closely related to the age group categories most affected 

by pericoronitis in the above-mentioned literature studies. In this study the age group older 

than 45 years was the group representing the lowest numbers of pericoronitis occurrences i.e. 

2% and is in correlation with Mercier and Precious (1992) who suggested that pericoronitis 

very rarely occurs over the age of 40. A study reported that there was a decrease in number of 

cases of pericoronitis with increase in age (Nazir et al., 2014). There was no statistically 

significant association between age and pericoronitis (P>0.05) The possible reasons for 

pericoronitis occurrence in the prevalent age group in this study could be associated with 

factors such as; long term exposure of irritants to surrounding gingiva in the oral cavity 

together with poor oral hygiene practices and maintenance, other causative factors include 

formation of deep periodontal pockets and maxillary molar eruption causing further 

aggravation to gingival tissues. 

 

Patients from various socio-economic backgrounds seek treatment at state hospitals. The 

findings in this study reported that the most predominant category of patients seeking 
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treatment was from the H1 category (51%). H1 category is whereby the individual’s income 

is between R0 – R70 000 per annum. According to the Income Dynamics and Poverty Status 

of Households in South Africa by Statistics South Africa (2015), the representation of people 

with no income was 15.5% nationally and representation of people with low-income was 

29% nationally. In this study there was statistically significant association between socio 

economic status and the classifications used to determine impactions (P<0.05). Almendros-

Marques et al. (2008) expressed that tooth removal may be influenced on a number of 

sociological factors such as socio-economic level, public expenditure on oral health and 

professional approach at healthcare institutions.    Based on the prevalent age group i.e. 26-35 

years and socio-economic status, it may be that these are young individuals that do not have 

employment or are in a low earning income bracket. Another possible explanation may be 

that these individuals are still undergoing or attending tertiary educational training.       

     

In this study, the angulation (according to Winter’s classification) most prone to pericoronitis 

was a vertically positioned mandibular third molar (51.7%), followed by mesioangular 

(43.2%).  The findings of vertical angulation predominance amongst mandibular third molars 

in this study are comparable with a number of studies (Yamlik and Bozkay, 2008; Hazza’a et 

al., 2009; Knutsson et al., 1996). In the study by Yamlik and Bozkaya (2008), it is reported 

there is statistically significant association between pericoronitis and the predominant 

angulation, however in this study despite the close association of pericoronitis and the 

vertical angulation, there is no statistical significance (P>0.05).    Some authors reported that 

the predominant angulation most closely associated with pericoronitis was mesioangular 

(Almendros-Marques et al., 2006; Shahzad et al., 2016). Although in this study mesioangular 

associations with pericoronitis were second most predominant, it had presented with a higher 
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frequency as compared to distal angulations, thus it can be said that the findings in this study 

is closely associated with that of other studies. 

 

When the Pell and Gregory classification was used, this study showed that the most prevalent 

category associated with pericoronitis was IA (36.3%). The results of this study are in 

agreement with the literature, with regard to the impaction depth i.e. class A, however most 

study’s results show that the most common ramus relationship class was II (Shahzad et al., 

2016; Almendros-Marques et al., 2008; Ali et al., 2014). The findings in a study conducted 

by Indira et al. (2013) was found to be in accordance with the findings of this study in terms 

of impaction depth and the ramus relationship i.e. IA. In this study the second most common 

ramus relation was a class II and depth B. In a study carried by Almendros-Marques et al. 

(2008) the most common impaction class was IIB and therefore is in alignment with this 

study’s second most common ramus relation and depth combination. A few studies expressed 

that there were low numbers of the ramus relation C and depth III; this would also prove to be 

true in this study (Almendros-Marques et al., 2008; Ali et al., 2014). The Pell and Gregory 

classification categories and its association with pericoronitis was not found to be statistically 

significant (P>0.05). Differences in angulation and position may be due to varied 

characteristics amongst different population groups. Other variations may arise from 

differences in anatomical structures of the gingiva surrounding the mandibular third molars. 

Furthermore, impactions may be a result of lack of space on the dental arches and therefore 

eruption of the tooth into the oral cavity is delayed or prevented, this may exacerbate the 

pericoronal infection.     

 

In this study 129 (64.1%) patients suffered from pericoronitis at the left mandibular third 

molar,72 (35.8%) patients reported pericoronitis at the right mandibular third molar, and 28 
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(13.9%) patients reported pericoronitis on the left and right mandibular third molars. Hazza’a 

et al. (2009) reported that 51.7% of cases suffered from pericoronitis on the left mandibular 

third molar and 48.3% of cases suffered from pericoronitis on the right mandibular third 

molar.  However, no study showed correlation between pericoronitis and the side affected. 

Findings in this study may be related to generalised factors such as the individual’s clinical 

manifestations of anatomy and/or poor oral hygiene status. 

 

In this study the combinations i.e. of Pell and Gregory and Winter’s classifications and the 

prevalence of pericoronitis was most commonly found with the combination of a IA position 

and vertical angulation respectively (35.8%). These results are in agreement with Indira et al. 

(2013) whose results reflect the same predominant combinations. The results of another study 

are in partial agreement, with the only difference being that the most common ramus relation 

in the study being class II (Almendros-Marques et al., 2008). The second most common 

combination recorded in this study was IIB and mesioangular angulation which is in close 

proximity with the results of Ali et al. (2014). It can be suggested that vertically angulated 

teeth and position IA combination are closely associated with pericoronitis occurrence. In this 

study it was found that there was a statistically significant association between combination 

of classifications (angulation and position) and pericoronitis (P> 0.01*). 

 

5.2 Conclusion 

From the findings of this study and correlation with the literature, it can thus be said that 

pericoronitis is an inflammatory condition that may be seen mostly between the ages of 26-35 

years, with a higher predilection for females. Pericoronitis occurrence is highly associated 

with vertically angulated mandibular third molars and/or mostly present in positions of class 

I/II ramus relation and class A depth. Patients presenting with unfavourable angulations, 
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positions and patterns of mandibular third molars should be aware of the possibility of 

developing a pericoronal infection and symptoms thereof. It is therefore advisable to consider 

some form of assistance or treatment modality. The treatment plan should be one that is 

individualised. An extraction of the impacted tooth should only be carried out after consulting 

scientific guidelines/protocols such as the NICE guidelines; which suggest an extraction only 

after recurrent episodes of pericoronitis. In the case of a non-extraction/non-surgical 

approach; regular (long-term) clinical and radiographic follow ups should be maintained 

subsequent to the initial symptomatic management of pericoronitis. 

 

5.3 Future recommendations 

A recommendation of similar future studies to be conducted as a prospective study rather 

than retrospective. This may reduce the limitations of poor clinical record keeping and 

insufficient details provided by the patient to the clinician. Clinical observation/assessment 

should be carried out as an adjunct to radiographic assessment.  The gingival/mucosal 

coverage index surrounding an impacted tooth should also be considered to acquire better 

understanding together with hard tissue classifications. Similar studies accommodating a 

larger sample size (larger than current study) could assist with determining the possible 

indications for prophylactic extraction of impacted mandibular third molars. Development of 

a standardised record keeping practice/protocol regarding pericoronitis could be useful when 

analysing patients records and files e.g. acute or chronic episode, number of pericoronitis 

episodes/ recurrences, severity, associated factors and treatment provided etc.    
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