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Abstract--- Background and objectives: There is no doubt  the impacted teeth play a major role in the healthy 

state of the patients because most of them associated with pain and odontogenic problems affecting both hard and 

soft tissues and so this study will throw light through their pattern and their behavior to emphases, facilitates and 

eases the researchers who concerned with impacted teeth and gives  knowledge and complete picture to the oral 

surgeons  to ease their access and manipulation and assists them to get proper design  operation with little or get 

rid of complications. Materials and methods: a retrospective data of 2138 OPG of patients from Najaf city was 

reviewed and classified the pattern of third molar impaction according to Winter’s classification and analyzed by 

one sample Kolmogorov-Smirnov test and Pearson chi-square test to compare data regarding age groups and 

gender. Results: the incidence of impaction represented 1/5 to 1/4 of the population, the rate of impaction was more 

common in patients with impactions in both jaws than patients with just mandibular or maxillary impactions. There 

was no significant difference between left and right side of jaws, the impaction was 1.5 times more occur in female 

than male and there was a highly significant difference among age groups. Conclusion: There was a high 

prevalence rate of impaction in Iraqi people in Najaf city, the high incidence of impaction pattern in maxilla was 

distoangular impaction followed by mesioangular and vertical, while in mandible was vertical impaction followed 

by mesioangular and distoangular. 
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I. INTRODUCTION 

Impacted wisdom tooth means any 3
rd

 molar that cannot reach its normal physiological and functional position in 

the oral cavity
(1)

. Wisdom teeth become impacted by many reasons as lack of space because they were the last teeth 

erupted in the oral cavity, or due to change in the pattern of the eruption with the different direction 
(2,3)

. The 

impacted wisdom teeth are either symptomatic which associated with pain, pericoronitis, and odontogenic problems 

or asymptomatic that discovered by routine dental examination and for both situations, the removal of these teeth 

was inevitable to avoid future complications. Their removal was done by a surgical procedure and so for that reason, 

there were many classifications designed to assume the position and angulation of impacted teeth to draw a 

treatment plan depends on different imaging technologies. The most accepted imaging technology was digital 

orthopantomography because it provided a wide field for examination and investigation with enhanced software 

tools. And the most common and current classifications was Winter’s classification in which the angles that formed 

between the long axis of 2
nd

 molar and the long axis of 3
rd

 molar were the key for that classification.  
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The Aim of the Study 

Evaluate the incidence and pattern of 3d molar impaction among people in a Najaf city. And were there any 

relations between the pattern of impaction and the factors as age and gender. 

II. MATERIAL AND METHODS 

This study depended on a retrospective data collected from patients who arrived dental radiological clinic from 

August 2016 to February 2018 by using MyRay x-ray machine. All cases of impacted wisdom teeth with incomplete 

root formation and associated pathological diseases were excluded. And only 2138 OPG included in this study. The 

method that was used to evaluate the pattern of impacted 3
rd

 molar and classification of their angulation was 

Winter’s classification which depended on the angles formed by the long axis of 2
nd

 molar and the long axis of 3
rd

 

molar, when the angle formed between these two axises was between 11º to 79º,-11º to -79º, 10º to -10º, 80º to 100º, 

100º and - 100º; the impacts called mesioangular, distoangular, vertical, horizontal and others impaction  

respectively in addition to transverse (bucco-lingual)  as shown in table(1). 

All these measurements were done by software tools included with an x-ray machine. Data were analyzed by 

using the Statistical Package for the Social Sciences (SPSS)(version 21.0). One sample Kolmogorov-Smirnov test 

(Z-test) and Pearson chi-square test were used to compare data regarding age groups and Gender. All data, the age, 

gender, number of impacted third molars and classification of impaction were displayed by frequency and 

percentage. The levels of significance were 5% (p < 0.05) and 1% (p < 0.01). 

Table 1: Winter’s Classification of Impacted Wisdom Teeth 

Winter’s 

classification 

Mesioangular 

11º - 79º 

Distoangular 

-11º - -79º 

Vertical 

10º - -10º 

Horizontal 

80º - 100º 
Transverse 

Others 

100º- -100º 

Maxilla 

      

Mandible 

      

III. THE RESULTS 

From 2138 investigated OPG only 486 subjects affected by at least one impacted tooth either in maxilla or 

mandible, 126 (26%) were in the maxilla, 160 (33%) in the mandible and 200 (41%) for both jaws, figure (1) 

showed the distribution of impacted wisdom teeth among patients. Of the 1019 impacted teeth, 475 (47%) were in 

the maxilla where 248 (52%) at left side and 227 (48%) at right side, and 544 (53%) were in the mandible where 276 

(51%) at left side and 268 (49%) at right. Mandibular impaction was 1.1 times more than maxillary impaction, as 
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shown in the table (2). Table (3) showed the distribution of third  molar  impactions by angulation, in which the 

distribution of impactions of the left side of maxilla was distoangular (39.5%) followed by vertical (27.8%), 

mesioangular (24.2%), others (8.1%), transverse (0.4%) and there was no horizontal impaction in this sample, while 

the right side pattern was with little difference in which mesioangular and distoangular were same in frequency 

(33.9%) and they were followed by vertical (20.7%), others (10.1%), transverse (1.3%) and also there was no 

horizontal impaction, the statistical analysis showed no significant difference between left and right side, and the 

pattern of impaction in the left side of mandible was vertical (35.5%) followed by mesioangular (30.1%), horizontal 

(22.1%), distoangular (8.0%), others (3.3%) and transverse (1.1%) and for the right side was vertical (36.6%) 

followed by mesioangular (29.9%), horizontal (25.4%), distoangular (6.0%), others (1.55%) and transverse (0.7%) 

and also the statistical analysis showed no significant difference between left and right side of the mandible. From 

1019 impacts, 622 (61%) was presented in female and the others 397(39%) was for a male. 

The impaction was 1.5 times more occur in female than male as shown in the table (4). The presented study 

showed that the incidence of maxillary impactions was more at ages younger than 25 yrs., while the incidence of 

mandibular impactions was more at age group 25-34 yrs. And there was a highly significant difference among age 

groups as shown in the table (5). 

 

Figure 1: Distribution of Impacted Wisdom Teeth among Patients 

Table 2: Frequency of Impaction of Maxilla and Mandible 

Arch 
Side 

Total 
Asymp. Sig. 

(2-tailed) Left Right 

Maxilla 248(52.21) 227(47.79) 475(46.61) 0.561 

NS Mandible 276(50.74) 268(49.26) 544(53.39) 

Total 524(51.42) 495(48.58) 1019(100)  
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Table 3: Distribution of Third Molars Impaction by Angulation 

Arch Side 

Angulation  

Total 

Asym. 

Sig 

(2-tailed) 
Vertical 

Distoangula

r 
Mesioangular Transverse 

Horizont

al 
Others  

Maxill

a 

Left  69 (27.8) 98 (39.5) 60 (24.2) 1(0.4) 0(0.0) 
20 

(8.1) 

248 

(52.2) 0.351 

NS 
Right  47 (20.7) 77(33.9) 77(33.9) 3(1.3) 0(0.0) 

23 

(10.1) 

227 

(47.8) 

Total 
116 

(24.4) 
175(36.8) 137(28.8) 4(0.8) 0(0.0) 

43 

(9.1) 
475  

Mandi

ble 

left 98 (35.5) 22(8.0) 83(30.1) 3(1.1) 61(22.1) 9(3.3) 
276 

(50.74) 0.984 

NS 
Right  98 (36.6) 16(6.0) 80(29.9) 2(0.7) 

68 

(25.4) 
4(1.5) 

268 

(49.26) 

Total 
196 

(36.0) 
38(7.0) 163(30.0) 5(0.9) 

129 

(23.7) 

13 

(2.4) 
544  

BOTH 
312 

(30.6) 
213(20.9) 300(29.4) 9(0.9) 

129 

(12.7) 

56 

(5.5) 
1019  

Table 4: Frequency of Impaction According to Gender 

Parameters 
Maxillary Mandibular 

Total 
Left side Right side Left side Right side 

Male 84(21.16) 83(20.91) 112(28.21) 118(29.72) 397(38.96) 

Female 164(26.37) 144(23.15) 164(26.37) 150(24.11) 622(61.04) 

Total 248 227 276 268 1019 

Table 5: Frequency of Types of Impaction According to Winter’s Classification with Age Groups 

Arch Side Angulation 
Age groups 

Total P -value 
< 25 yrs. 25 - 34 yrs. 35 - 44 yrs. > 45 yrs. 

Maxilla 

Left  

Vertical 33(31.7) 24(24.5) 8(25.0) 4(28.6) 69(27.8) 

<0.001** 

Distoangular 46(44.2) 43(43.9) 7(21.9) 2(14.3) 98(39.5) 

Mesioangular 22(21.2) 22(22.4) 14(43.8) 2(14.3) 60(24.2) 

Transverse 0(0.00) 0(0.00) 1(3.1) 0(0.00) 1(0.4) 

Others 3(2.9) 9(9.2) 2(6.3) 6(42.9) 20(8.1) 

 Total 104(41.9) 98(39.5) 32(12.9) 14(5.6) 248 

<0.001** 
Right  

Vertical 19(21.1) 18(20.0) 4(13.3) 6(35.3) 47(20.7) 

Distoangular 32(35.6) 34(37.8) 10(33.3) 1(5.9) 77(33.9) 

Mesioangular 38(42.2) 22(24.4) 12(40.0) 5(29.4) 77(33.9) 

Transverse 0(0.00) 1(1.1) 0(0.00) 2(11.8) 3(1.3) 

Others 1(1.1) 15(16.7) 4(13.3) 3(17.6) 23(10.1) 

Total 90(39.6) 90(39.6) 30(13.2) 17(7.5) 227 

Mandible 

Left 

Vertical 26(32.9) 58(39.7) 14(35.0) 0(0.00) 98( 35.5) 

<0.001** 

Distoangular 2(2.5) 17(11.6) 3(7.5) 0(0.00) 22(8.0) 

Mesioangular 32(40.5) 37(25.3) 11(27.5) 3(27.3) 83(30.1) 

Horizontal 14(17.7) 32(21.9) 12(30.0) 3(27.3) 61(22.1) 

Transverse 2(2.5) 1(0.7) 0(0.00) 0(0.00) 3(1.1 ) 

Others 3(3.8) 1(0.7) 0(0.00) 5(45.5) 9(3.3 ) 

Total 79(28.6) 146(52.9) 40(14.5) 11(4.0) 276 

Right 

Vertical 28(34.1) 52(38.8) 15(41.7) 3(18.8) 98(36.6) 

<0.001** 

Distoangular 3(3.7) 8(6.0) 3(8.3) 2(12.5) 16(6.0) 

Mesioangular 31(37.8) 37(27.6,) 10(27.8) 2(12.5) 80(29.9) 

Horizontal 18(22.0) 35(26.1) 8(22.2) 7(43.8) 68(25.4) 

Transverse 1(1.2) 0(0.00) 0(0.00) 1(6.3) 2(0.7) 

Others 1(1.2) 2(1.5) 0(0.00) 1(6.3) 4(1.5) 

Total 82(30.6) 134(50.0) 36(13.4) 16(6. 0) 268 
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IV. DISCUSSION 

a. Gender 

The incidence of impaction of this study was more in females(61%) than males(39%)  and it was correlated with 

many studies that reported gender predilection in third molar impactions
(4-12)

. Results of the present study were in 

agreement with previous reports since there was statistical significance in the distribution of impacted teeth between 

females and males. The growth pattern of jaws was different between female and male in which growing of jaw stop 

at the time of 3
rd

 molar eruption while the growth continues in the male during eruption so creating more space for a 

wisdom tooth to erupt
(13)

. Pillai AK et al. & Schneider T et al.
(14,15)

 in 2014 showed other results were male 

predilection more than female. 

b. Angulation  

This study was in correlation with other studies
(5,6,8,16-19) 

 where the vertical angulation (36%) was the most 

predominant in the mandible. And it was not in accordance with other studies
(4,10-12,17,20-25)

.These studies showed that 

the mesioangular impaction was predominant. This study demonstrated that the vertical angulation (36%) followed 

by mesioangular (30%) and it came with other studies
(26-28).

As shown in the table (3). These results in regard to 

varies among the population races, genetics, and lifestyle. In the present study, the most predominant angulation in 

maxilla was distoangular (36.8%) followed by mesioangular (28.8%)  and it disagreed with
(4,12)

 where they 

demonstrated the vertical impaction was predominant, while Kruger E et al in 2001 
(29) 

showed the mesioangular 

impaction was predominant. 

c. Frequency  

This study showed a frequency of occurring of 3
rd

 molar impaction 23% among the population, and it was with 

ranges from 9.5 to 68% according to different studies
(4,30-32)

. This percent was less than Iranian study
(12) 

But higher 

than 15.2%
 
V Raj Kumar et al 

(33),
 may be due to different jaw sizes, races and early mineralization with delay 

eruption. 

d. Age  

The ages younger than 34 yrs. presented with the highest rate of impaction than older ages, this result came 

along with
 
V Raj Kumar et al 67.4% 

(33) 
And Abu-Hussein Muhamad  &Watted Nezar 63.6% 

(34) 
And more than 50 

% 
(6,20,35)

. The decrease in impaction incidence was decreased with advancing age this may due to changes occurring 

in angulation of 3
rd

 molar that took place up to 32 yrs.
(33,36)

. And also the normal mesial physiological migration of 

teeth may provide additional sufficient space that allowed wisdom teeth to erupt.  

V. CONCLUSION 

The incidence of 3
rd

 molar impaction represented one-fifth to one-fourth of the population in Najaf city and most 

of them with age younger than 34 yrs. The vertical impaction represented the most common impaction among 

mandibular impactions while the most common impaction in maxilla was distoangular impaction. The rate of 3
rd

 

molar impaction was 1.5 times more in women than men.  
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