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Abstract

Objectives: The purpose of the present study was to assess the prevalence and pattern of impacted mandibular and 
maxillary third molars in a sample of Sudanese population. Methods: A descriptive cross-sectional study conducted 
in radiographic dental center covering the majority of Khartoum state. A total of 2600 orthopantomograms records 
were inspected and 576 cases were selected as per the inclusion criteria. Each Orthopantomogram was evaluated 
for the frequency and angulation of impaction according to Winter’s classification. Descriptive statistics, frequency, 
distribution, tables were used. Chi-square test was used for data analysis. The level of significance was set to be p≤ 
0.05. Results: Mandibular impacted third molars were the most prevalent followed by maxillary molars 53.8% & 
46.2% respectively, females were more affected 79.6% than males 20.4%. No significant difference between genders 
(p-value = 0.25). Mesioangular pattern was recorded as the highest pattern of third molar impaction 25.7% and was 
seen generally in the mandible 45% while vertical pattern was the most common in the maxilla 32.2%. Conclusion: 
The prevalence and pattern of impacted third molar recorded in this study occurred within the range reported 
in the literature, with early detection of impaction a better treatment can be planned and performed. The study 
provided some evidence about the extent of the problem, however a strong conclusion cannot be drawn since the 
sample is not representative to whole Sudanese population. Therefore, further studies are recommended with large 
sample size including different provinces of Sudan in order to induce a better conclusion.
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Introduction

“Impaction” is as term derived from the Latin 
word “Impactus” which indicates an organ or 
structure of an abnormal mechanical condition 
preventing it from assuming its normal position [1].

The main reasons for impaction were identi ed 
as lack of an adequate dental arch length and space 
for eruption; various etiologic factors have been 
suggested for impacted mandibular third molars 
counting the differential root growth between the 
mesial and distal roots, the change in orientation 
or the position of the erupting third molar tooth. 

According to studies mandibular third molar was 
found the most impacted tooth pursue by the 
maxillary third molars, the maxillary canines and 
the mandibular premolars [2-6].

Impacted teeth are well deliberating 
substandard, nonfunctional and pathological. In 
which mandibular third molar teeth are frequently 
allied with pain, dental caries, periodontal disease, 
pericoronal infection, cyst formation and pathologic 
root resorption of contiguous teeth [7-9].

The prevalence of impacted mandibular third 
molars in the population varies in different studies 
from 16.7% to 68.6% in which an impacted third 
molar tooth can occur in the mandible, maxilla 
or both nevertheless most impaction arise in the 
mandible. Most studies have reported no sexual 
predilection in third molar impaction. Conversely, 
a higher frequency was seen in white European and 
Singapore Chinese females than males [10-19].

Pell and Gregory proposed a classi cation 
system concerning the patterns of impaction 
based on the depth or level of maxillary and 
mandibular third molars. Whereas, Winter 
classi ed the impacted wisdom teeth depending 
on its angulations [20,21].
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The third molars are the most frequently 
impacted teeth in the human oral cavity. The un 
erupted teeth are not, in themselves, pathological 
lesion but may induce pathology. Impaction can be 
present in different patterns and levels.

Worldwide, numerous studies were performed 
to assess the prevalence and pattern of impacted 
third molars, either mandibular, maxillary or both. 
Moreover, the etiological as well as environmental 
factors have been investigated; various results 
were obtained by different authors among different 
populations. 

Impacted teeth are widely seen in Sudanese 
patients seeking dental treatment therefore, 
the present study was meant to investigate the 
prevalence and patterns of impacted third molars 
in Sudanese population, which will be useful for 
the recognition of this condition and it will aid in 
treatment planning. No such study was directed to 
evaluate the prevalence and patterns of third molar 
impaction in Sudan. 

Methodology

First ethical approval was obtained from 
the research committee, Faculty of dentistry, 
University of Khartoum, to conduct the study. 
Patient acceptance was taken by the x-rays center 
(study area from which all X- rays obtained).

Patients Name were Kept Confidential

A retrospective cross-sectional study of patients 
Orthopantomograms was carried out in the main 
X-rays center covering the majority of Khartoum 
state to assess the prevalence and pattern of 
impacted third molars in a sample of Sudanese 
population. All Orthopantomograms in the period 
from January 2014 to January 2018 were evaluated 
and those ful lled the inclusion criteria were 
assessed. 

Complete record of patients, Sudanese nationality.

 Good quality Orthopantomograms.

 Minimum age of 18 years.

 Complete root formation of both mandibular 
and maxillary third molars.

The X-ray viewer was used to study the angulation 
of impaction according to Winter’s Classi cation. 
[21]. A total of 2,600 cases were selected for the 
study in which each Orthopantomogram (OPG) 
was examined and the following parameters were 

considered for the study; gender, age, angulation 
and location of the impacted third molar 
(Mandibular, Maxillary, Right, Left side). 

To avoid any inconsistency in judgment, all the 
Orthopantomograms were reviewed accurately in 
the radiology laboratory with the help of a well-
illuminated X-ray viewer, All teeth which had not 
attained functional position were taken as impacted 
tooth. The angulation was assessed using Quek’s 
adaptation of the Winter’s classi cation (WC). [21]

Statistical Analysis

Data was collected, summarized, coded and 
entered the statistical package for social analysis 
SPSS computer program version 25. Descriptive 
statistics, frequency, distribution, tables were used. 
Chi-square test was used for data analysis. The 
level of signi cance was set to be p≤0.05.

Results

A total of 2,600 Orthopantomograms were 
examined in which only 576 ful lled the inclusion 
criteria “127 (22%) males and 449 (78%) females”. 
Out of the 576 patients 343 (59.5%) had at least one 
impacted third molar and 233 (40.5%) patients had 
no impacted third molar at all (Figure 1).

Females were found to be more affected by 
Impaction with 273 (79.6%) cases being reported 
in comparison with males who turned out to be 
involved in 70 (20.4%) of the cases (Figure 1).

The total number of impacted third molars in the 
study was found to be 903 molars, while another 
64 third molars were either congenitally missing 
or extracted. According to statistical analysis of 
the study, it was found that Mandibular third 
molars were the most prevalent impacted tooth 486 
(53.8%), While Maxillary third molars showed 417 
(46.2%) cases of impaction (Figure 2). Right side 
was involved more than the left, 463 (51.3%) & 440 
(48.7%) respectively, with 94(20.3%) of the males 
and 369 (79.7%) of the females having their right 
side affected (Table 1).

Mesioangular pattern of impacted third molar 
was the most common pattern in Mandibular third 
molars 309 (49.0%), While Vertical impaction was the 
most common pattern seen in the Maxilla in which 
221 (32.2%) out of the total impacted Maxillary 
third molars showed Vertical impaction. The least 
pattern of impaction recorded was buccoangular 
pattern 16 (2.3%) in the Maxilla and Distoangular 
pattern in the Mandible 8 (1.2%) (Table 2, 3,4).
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Side Affected Males Females Total

Right Side (20.3%) 94 (79.7%) 369 (100%) 463

Left Side (19.1%) 84 (80.9%) 356 (100%) 440

Table 1: Number of Impacted Third molar in each side of face in contrast 
to gender

Table 2: Patterns and frequency of occurrence of the impacted mandibular third molar in each jaw

Site Mandibular Right Mandibular Left (%) Total

Pattern (%) Frequency of occurrence (%) Frequency of occurrence

 No sign of impaction 85 (24.8) 90 (26.2) (25.5%) 175

Buccoangular pattern 13 (3.8) 18 (5.2) (4.5%) 31

Distoangular pattern 4 (1.2) 4 (1.2) (1.2%) 8

Horizontal pattern 53 (15.5) 40 (11.7) (13.6%) 93

Mesioangular pattern 155 (45.2) 154 (44.9) (45%) 309

Vertical pattern 22 (6.4) 23 (6.7) (6.6%) 45

Found to be missing 11 (3.2) 14 (4.1) (3.6) 25

Total 343 (100.0) 343 (100.0) (100%) 686

Table 3: Pattern and frequency of impacted Maxillary Third Molar

Fig. 1: Gender and frequency of impaction

p-value 0.05 signicant difference

Fig. 2: Number of impacted Third molar in each jaw

Site Maxillary Right Maxillary left (%) Total

Pattern (%) Frequency (%) Frequency

No sign of Impaction 107 (31.2) 123 (35.9) (33.6) 230

Buccoangular pattern 6 (1.7) 10 (2.9) (2.3%) 16

Distoangular pattern 72 (21.0) 64 (18.7) (19.8) 136

Mesioangular pattern 25 (7.3) 19 (5.5) (6.4%) 44

Vertical pattern 113 (32.9) 108 (31.5) (32.2) 221

Found to be Missing 20 (5.8) 19 (5.5) (5.7) 39

Total 343 (100.0) 343 (100.0) (100%) 686
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Discussion

This is a cross-sectional retrospective study to 
assess the prevalence and pattern of third molar 
impaction in a sample of Sudanese patients. A total 
of 576 Orthopantomograms with 903 impacted 
upper and lower third molars were evaluated. The 
results revealed that (59.5%) of patients had at least 
one impacted third molar, mesioangular impaction 
was the most common type of angulation (45.2%). 

In the current study the prevalence of the 
impacted third molar was found to be 59.5%, which 
is less than that observed by Quek et al. [17] who 
reported a frequency of 68.6% in Singaporean 
Chinese. On the other hand, Hattab et al. [11], and 
Reddy et al. [23], reported lower frequencies in 
studies carried out in Saudi Arabians (40.1%), and 
Indians (27%), respectively. 

The prevalence of maxillary third molar 
impaction in the current study was 30.4%, which 
was higher than the 10% reported by Reddy et al. 
[23] in a study done among urban population in 
South India.

This variation in the prevalence among different 
population may be partially attributed to the study 
sample size, environmental factors and ethnic back 
ground of the study population.

In the this study the right side was more 
affected than the left side in both gender, 
which inconsistent with the results obtained 
among Eritreans population by Kumar et al. 
[1]. In contrast Quek et al. [17] reported among 
Singapore Chinese populations more bilateral 
impaction than unilateral. Moreover, Dachi and 
Howell [10] reported those both unilateral and 
bilateral third molar impactions existed with the 
same percentage.

The variation in the results among different 
population in the occurrence of impaction was 
dif cult to explicate, however, it may be partially 
attributed to the genetic and ethnic background. 

In the present study, the most common 
angulations registered were mesioangular 
impaction 25.7% and it more frequent in the 
mandible than the maxilla. Which in line with 
previous studies reported by Kumar [1] Kramer and 
Williams [16]and Quek et al. [17] Whereas, Hugson 
and Kugelberg reported vertical angulation’s was 
more frequent than mesioangular among Swedish 
population [18].

Vertical impaction was observed in 19.4%, in 
Sudanese sample, which is less than the  ndings 
of Sandhu et al. [24] (42%) and Byahatti et al [25] 
(38%) in Asian-Indian and Libyan populations, 
respectively. In the maxilla, vertical impaction 
32.2% was found to be the most in our study, this 
is in agreement with Quek et al. [17]

 

However, it 
disagrees with Kruger et al. [26] who found that 
mesioangular impaction was the most frequently 
observed pattern of impaction in the maxilla. 

The least pattern of impaction in this study was 
found to be buccoangular impaction with only 3.5% 
of the patients affected with this pattern. 

Various results had reported in relations to 
angulation among different population, accordingly 
it should be set aside in mind that such evaluation 
of angulation are hard to make bearing in mind 
the classi cation system that have been used in 
different studies and as well the methods used to 
evaluate them. In this study the females were found 
more affected by the impaction than male which in 
accordance with the results carried by V Raj Kumar 
et al. [1] and Sujon MK et al. [27], on the other hand 
Farizana Msagati et al. [28] and Labeed et al. [29]
found more males than females.

Site Maxilla Mandible (%) Total

Pattern (%) Frequency (%) Frequency

No sign of impaction (33.6) 230 (25.5%) 175 (29.5%) 405

Buccoangular Pattern (2.3%) 16 (4.5%) 31 (3.5%) 47

Distoangular Pattern (19.8) 136 (1.2%) 8 (10.5%) 144

Horizontal Pattern (0) 0 (13.6%) 93 (6.8%) 93

Mesioangular Pattern (6.4%) 44 (45%) 309 (25.7%) 353

Vertical Pattern (32.2) 221 (6.6%) 45 (19.4%) 266

Found to be Missing (5.7) 39 (3.6) 25 (4.6%) 64

Total (100%) 686 (100%) 686 (100%) 1372

Table 4: Pattern and frequency of impacted third molar
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Conclusion

The prevalence of impacted third molar among 
Sudanese population was 59.5%. 

Mesioangular impaction was most common type 
of impaction 25.7% and the most common in the 
mandible, 45% of the mandibular third molars showed 
mesioangular impaction. While vertical impaction 
was the most common in the maxilla 32.3%.

Females were more affected by impaction 
than males, no signi cant difference was found.     
(p-value = 0.250).

Recommendation 

The high prevalence of impacted third molar 
among Sudanese patients (59.5%) having at 
least one impacted third molar indicate how 
common impaction is. Therefore, there is high 
recommendation to explore the possible etiological 
factors of this condition which will help to determine 
whether this is an emerging problem or due to 
in uences of the population’s ethnic background.
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