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Prevalence of missing and impacted third molarsin adults aged 25 years and above
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ABSTRACT

Purpose: The purpose of this study was to determine the prevalence of missing and impacted third molarsin people
aged 25 years and above.

Materialsand M ethods: The study sample of 3,799 patients was chosen randomly from patients who visited Pusan
National University Dental Hospital and had panoramic radiographs taken. The data collected included presence and
impaction state, angulation, and depth of impaction of third molars, and radiographically detected lesions of third
molars and adjacent second molars.

Results: A greater percentage of men than women retained at least one third molar. The incidence of third molars
decreased with increasing age. The incidence of partialy impacted third molars greatly declined after the age of 30.
Vertically impacted maxillary third molars and horizontally impacted mandibular third molars were most frequent
in al age groups. Among the maxillary third molars, those impacted below the cervical line of the second molar were
most frequent in all age groups, and among the mandibular third molars, deeply impacted third molars were most
frequent in those aged over 40. Dental caries was the most common radiographic lesion of the third molars. Mesioan-
gularly impacted third molars showed radiographic lesions in 13 (9.5%) adjacent maxillary second molars and 117
(27.4%) mandibular second molars.

Conclusion: The number of remaining third molars decreased and the percentage of Class C depth increased with
age. Caries was the most frequent lesion in third molars. Partially impacted mesioangular third molars showed a high
incidence of caries or periodontal bone loss of the adjacent second molar. Regular oral examination will be essential

to keep asymptomatic third molars in good health. (Imaging Sci Dent 2013; 43 : 219-25)
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I ntroduction

Surgical extraction of third molars is one of the most
common surgical procedures in dentistry.' Removal of a
diseased or symptomatic third molar tooth reduces pain and
symptoms and enhances patients’ oral health and function.?

The National Institute of Clinical Excellence (NICE)
introduced guidance on the extraction of wisdom teeth in
2000. This guideline recommended that the practice of pro-
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phylactic removal of pathology-free, impacted third molars
should be discontinued and suggested indications for sur-
gical extraction as follows: recurrent pericoronitis, celluli-
tis, abscess, osteomyelitis, disease of follicles including
cysts and tumors, nonrestorable caries, untreatable pulpal
and/or periapical pathology, internal/external resorption
of adjacent teeth, tooth fracture, a tooth impeding surgery
or reconstructive jaw surgery, and a tooth that is involved
in or within the field of tumor resection.®

Prophylactic extraction of third molars should be based
on an estimate of the balance between the risks and advan-
tages of retained wisdom teeth because thereis no reliable
research to suggest that the removal of disease-free, impact-
ed third molarsis beneficia to patients and because unnec-
essary surgery exposes patients to risks.>* Surgical extrac-
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Table 1. Distribution of patients by gender and age

Age (years) 25-29 30-39 40-49 50-59 60-69 >70 Total
Men 188 264 353 485 272 117 1679
Women 228 307 393 592 359 241 2120
Total 416 571 746 1077 631 358 3799

tion of third molars is often accompanied by pain, swelling,
bleeding, trismus, and general oral dysfunction during the
healing phase; less commonly, nerve damage, damage to
adjacent teeth, fracture of the mandible, and oroantral com-
munication can occur.”

The size of the aging population is increasing. The aver-
age lifespan is expected to increase by another 10 years by
2050.° Early removal of abnormal third molars could reduce
the increased risk for complicationsin older patients.” Since
the introduction of the NICE guidelines, the average age
has increased for third molar surgery, and surgery was less
likely to be associated with impaction, and increasingly
associated with other pathologies such as dental caries or
pericoronitis.® Vent& reported that one-fourth of retained
and disease-free third molars needed to be removed preven-
tively based on evidence, whereas the rest needed to be
treated according to signs and symptoms.

The purpose of this study was to determine the eruption
and impaction state of third molars in people aged 25 years
and above by age group and investigate the preval ence of
third molar loss and associated pathol ogies with age.

Materials and M ethods

In this retrospective study, the study sample was chosen
randomly from patients who visited Pusan National Univer-
sity Dental Hospital and underwent panoramic radiographic
examination in 2011. The subject population comprised
3,799 patients aged 25 years and older (mean age 50.0
years, ranging from 25 to 92 years). Patients were distribut-
ed in groups as follows: 25-29 years; 30-39 years; 40-49
years, 50-59 years; 60-69 years; and over 70 years(Table
1). Patients with a history of trauma or pathology were not
included in this study. All panoramic radiographs were
taken with a Proline XC (Planmeca Co., Helsinki, Finland).

On panoramic radiographs, we examined the presence
and impaction state of third molars, angulation and position
of impacted third molars, and radiographic lesions of third
molars and adjacent second molars. The remaining third
molars present, as shown on the radiographs, were subclas-
sified as erupted, partially impacted, or fully impacted. The
angulation of the third molars was classified into vertical,

Table 2. The number of remaining molars by gender

Patients with more Patients missing

than one third molar al third molars, nIr?wtt?ler
remaining, N (%) N (%)
Men 998(59.4) 681 (40.6)* 1679
Women 1050 (49.5) 1070 (50.5)* 2120
Total 2048 (53.9) 1751 (46.1) 3799
*P<0.001

mesioangular, horizontal, distoangular, buccolingual, or
inverted using a modified Winter’s classification.'®™ The
position of the impacted third molars in relation to the
occlusal plane was classified into Class A, B, or C by the
Pell and Gregory system: Class A, the occlusal plane of
the impacted tooth was at the same level as the adjacent
tooth; Class B, the occlusal plane of the impacted tooth
was between the occlusal plane and the cervical line of
the adjacent tooth; Class C, the impacted tooth was apical
to the cervical line of the adjacent molar.™

The radiographically detectable pathologic conditions
of third molars and adjacent second molars were examined,
including caries, retained root, periapical radiolucencies,
aveolar bone loss, pericoronal radiolucencies, and super-
numerary tooth in relation to third molars, and caries, bone
loss of the distal aspect, and root resorption of the adjacent
second molar.

A chi-squared test for statistical analysis was performed
for the study data. P<0.05 was considered statistically
significant. All analyses were carried out using IBM SPSS
Statistics 21.0 (IBM, Armonk, NY, USA).

Results

Maxillary and mandibular third molars from 3,799 pati-
ents were examined. At least one third molar was present
in 2,048 (53.9%). A greater percentage of men compared
to women retained at least one third molar, and this find-
ing was statistically significant (P< 0.001; Table 2). We
found that 5,695 (75.0%) maxillary third molars and 5,046
(66.4%) mandibular third molars were missing, and older
patients had fewer third molars. The percentage of partialy
impacted mandibular third molars in patients aged 30-39
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Table 3. Patterns of third molar retention by age: number (percentage)
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Years Missing Erupted Partially impacted Fully impacted Tota
25-29 391 (47.0) 282(33.9) 74(8.9) 85(10.2) 832
30-39 704 (61.6) 303(26.5) 47 (4.1) 88(7.7) 1142
Maxillary 40-49 1081 (72.5) 294(19.7) 24(1.6) 93(6.2) 1492
third molars 50-59 1760 (81.7) 301(14.0) 10(0.5) 83(3.9) 2154
60-69 1109(87.9) 126(10.0) 0(0.0) 27(2.1) 1262
>70 650 (90.8) 54(7.5) 1(0.0) 11(1.5) 716
Subtotal 5695 (75.0) 1360(17.9) 156(2.1) 387(5.1) 7598
25-29 315(37.9) 150(18.0) 292(35.1) 75(9.0) 832
30-39 571 (50.0) 256 (22.4) 219(19.2) 96(8.4) 1142
Mandibular 40-49 960 (64.3) 381(25.5) 83(5.6) 68 (4.6) 1492
third molars 50-59 1582 (73.4) 481(22.3) 36(1.7) 55(2.6) 2154
60-69 1010(80.0) 234(18.5) 5(0.4) 13(1.0) 1262
>70 608 (84.9) 94(13.1) 2(0.3) 12(1.7) 716
Subtotal 5046 (66.4) 1596 (21.0) 637 (8.4) 319(4.2) 7598
Table 4. The angulation of impacted third molars; number (percentage)
Partialy impacted Fully impacted Tota
Vertica 104 (66.7) 154(39.8) 258(47.5)
Mesioangular 47(30.1) 90(23.3) 137(25.2)
Maxillary Horizontal 0(0.0) 5(1.3) 5(0.9)
third molars Distoangular 5(3.2) 79(20.4) 84(15.5)
Inverted 0(0.0) 7(1.8) 7(1.3)
Buccolingual 0(0.0) 52(13.4) 52(9.6)
Subtotal 156 (100.0) 387(100.0) 543 (100.0)
Vertica 163(25.6) 35(11.0) 198(20.7)
Mesioangular 223(35.0) 98(30.7) 321(33.6)
) Horizontal 244.(38.3) 147 (46.1) 391 (40.9)
mifg‘mf';rs Distoangular 3(0.5) 6(1.9) 9(0.9)
Inverted 1(0.2) 23(7.2) 24(2.5)
Buccolingual 3(0.5) 10(3.1) 13(1.4)
Subtotal 637(100.0) 319(100.0) 956 (100.0)
Table 5. The angulation of impacted third molars by age: number (percentage)
Years Vertical Mesioangular Horizontal Distoangular Inverted Buccolingual Total
25-29 85(53.5) 47(29.6) 2(1.3) 14(8.8) 0(0.0) 11(6.9) 159
30-39 64 (47.4) 42(31.1) 2(1.5) 15(11.2) 2(1.5) 10(7.4) 135
Maxillary 40-49 48(41.0) 32(27.4) 0(0.0) 24.(20.5) 2(1.7) 11(9.49) 117
third molars 50-59 43(46.2) 8(8.6) 1(11) 21(22.6) 2(2.2) 18(19.4) 93
60-69 13(48.1) 6(22.2) 0(0.0) 6(22.2) 1(3.7) 1(3.7) 27
>70 5(41.7) 2(16.7) 0(0.0) 4(33.3) 0(0.0) 1(8.3) 12
Total 258 (47.5) 137(25.2) 5(0.9) 84(15.5) 7(1.3) 52(9.6) 543
25-29 81(22.1) 139(37.9) 142(38.7) 2(0.5) 1(0.3) 2(0.5) 367
30-39 84(26.7) 102(32.4) 117(37.1) 2(0.6) 6(1.9) 4(1.3) 315
Mandibular 40-49 19(12.6) 52 (34.4) 72(47.7) 3(2.0 3(2.0) 2(1.3) 151
third molars 50-59 12(13.2) 23(25.3) 41(45.1) 1(1.1) 11(12.1) 3(3.3) 91
60-69 2(11.1) 2(11.1) 10(55.6) 1(5.6) 2(11.1) 1(5.6) 18
>70 0(0.0) 3(21.49) 9(64.3) 0(0.0) 1(7.1) 1(7.2) 14
Total 198(20.7) 321(33.6) 391 (40.9) 9(0.9 24(2.5) 13(1.4) 956

years (19.2%) was much lower than for those aged 25-29
years(35.1%). The percentage of fully impacted mandibu-

lar third molars in people over 70 years(1.7%) was higher
than in those aged 60-69 years(1.0%; Table 3).
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The most frequent inclination was vertical impaction in
maxillary third molars and horizontal impaction in mandi-
bular third molars, followed by mesioangular impaction
(Table 4). Distoangular maxillary third molars occurred
in 33.3% and horizontal mandibular third molars in 64.3%
of patients over 70 years of age(Table 5). When evauating
the impaction depth of third molars, most maxillary third
molars were Class C in al age groups, whereas in mandi-
bular third molars, Class C was more frequent than Class
B only in patients over 40 years old (Table 6).

Lesions were detected radiographically in 135 (7.1%)
maxillary third molars and 258 (10.1%) mandibular third

Table 6. The depth of impacted third molars by age: number (per-
centage)

( fegres) ClassA ClassB  ClassC  Tota

2529  0(00) 39(245) 120(755) 159

3039 0(00) 21(156) 114(844) 135

Maillay 2049 000 10@5 1070918 117
Hrdmaes 5089 000 332 90(%68 93
60-69  0(0.0)  0(0.0) 27(1000) 27

>70  0(00) 0(00) 12(1000) 12

Subtotal  0(0.0)  73(13.4) 470(86.6) 543

2520  44(12.0) 216(58.9) 107(29.2) 367

3030 17(54) 163(517) 135(429) 315

_ 4049 7(46) 60(30.7) 84(55.6) 151
t'\r’]'i?g‘mfgi 5050  1(11) 25(27.5) 65(714) 91
60-69  0(00) 3(167) 15(833) 18

>70  0(00) 0(00) 14(100.0) 14

Subtotal 69(7.2) 467(48.8) 420(43.9) 956

A: The occlusal plane of the impacted tooth is at the same level as the
adjacent tooth. B: The occlusal plane of the impacted tooth is between the
occlusal plane and the cervical line of the adjacent tooth. C: The occlusal
plane of the impacted tooth is apical to the cervica line of the adjacent
tooth.

molars. The most common radiographic lesion of the third
molar was dental caries. Cyst formation was seen in one
(0.1%) maxillary third molar and 23 (0.9%) mandibular
third molars(Table 7).

Radiographic lesions of adjacent second molars were
found in 13 (9.5%) of the mesioangular maxillary third
molars and 117 (27.4%) of the mesioangular mandibular
third molars. In erupted third molars, caries of second
molars was most frequent, and in impacted third molars,
bone loss of the distal aspect of adjacent second molars
was most frequent. In mandibular third molars, 30 (9.3%)
of the adjacent second molars showed caries with bone
loss of the distal aspect (Table 8).

Discussion

We examined the presence and impaction state of third
molars and radiographic lesions of third or adjacent second
molars. In a previous study, when offered the choice of
retention or extraction, most patients (60%) with asympto-
matic, disease-free third molars preferred extraction to re-
tention.”® The frequency of remaining third molars showed
a substantial reduction with increasing age in our study. It
was obvious that some patients with asymptomatic third
molars chose surgical extraction.

Greater surgical difficulty occurred in cases classified in
the impaction depth Class C category and those with hori-
zontal impaction.***® The percentage of horizontal mandi-
bular third molars in patients older than 40 years was grea
ter than the total average percentagein all ages. All impact-
ed maxillary third molars were Class C for patients over
60 years, and all impacted mandibular third molars were
Class C for patients over 70 years.

Table 7. The radiographic lesions associated with remaining third molars by age: number (percentage)

. . Retained Periapical Periodontal Supernumerar

Years Nolesion Caries root radiol?ﬁ:ency bone loss Cyst > tooth Y Total

2529  428(97.1)  10(23)  1(0.2) 0(0.0) 0(0.0) 0(0.0) 2(0.5) 441

30-30  413(943)  16(3.7)  8(L8) 0(0.0) 0(0.0) 0(0.0) 1(0.2) 438

Ml 40-49  378(92.0)  18(44)  4(L0) 2(0.5) 7(17) 1(0.2) 1(0.2) 411

" rzxr'n cjrgrs 50-50  359(90.9)  17(43)  3(0.8) 10(2.5) 6(15) 0(0.0) 0(0.0) 395
60-69  134(88.2) 7(46)  7(4.6) 1(0.7) 3(2.0) 0(0.0) 0(0.0) 152

>70 56/(84.8) 6(9.1)  3(45) 0(0.0) 1(15) 0(0.0) 0(0.0) 66

Tota  1768(92.9)  74(39)  26(L4) 13(0.7) 17(0.9) 1(0.1) 4(0.2) 1903

2529  491(950)  23(44)  1(0.2) 0(0.0) 0(0.0) 2(0.4) 0(0.0) 517

3039 522(914)  38(67)  2(0.4) 3(0.5) 4(0.7) 2(0.4) 0(0.0) 571

Mandibu 40-49  480(902)  22(41)  7(L3) 11(2.1) 7(13) 5(0.9) 0(0.0) 532
thi?g o a";‘rs 50-50  494(86.4)  28(49)  8(L4) 15(2.6) 20(3.5) 7(12) 0(0.0) 572
60-60  215(85.3)  22(87)  6(24) 3(1.2) 2(0.8) 4(1.6) 0(0.0) 252

>70 92(85.2) 6(56)  4(3.7) 1(0.9) 2(1.9) 3(2.8) 0(0.0) 108

Tota  2294(89.9) 139(5.4)  28(L1) 33(1.3) 35(14)  23(0.9) 0(0.0) 2552
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Table 8. The radiographic lesions associated with second molars adjacent to third molars: number (percentage)

. . Bone loss of Carieswith Root
No lesion Caries distal aspect bone loss resorption Total
Erupted 1335(98.2) 20(1.5) 5(0.4) 0(0.0) 0(0.0) 1360
Vertical 252(97.7) 1(0.4) 5(1.9) 0(0.0) 0(0.0) 258
Mesioangular 124(90.5) 1(0.7) 12(8.8) 0(0.0) 0(0.0) 137
Maxillary Horizontal 5(100.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 5
third molars Distoangular 83(98.8) 0(0.0) 1(1.2) 0(0.0) 0(0.0) 84
Inverted 7(100.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 7
Buccolingual 52 (100.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 52
Total 1858 (97.6) 22(1.2) 23(1.2) 0(0.0) 0(0.0) 1903
Erupted 1554 (97.4) 36(2.3) 3(0.2) 3(0.2) 0(0.0) 1596
Vertical 194(98.0) 3(1.5) 1(0.5) 0(0.0) 0(0.0) 198
Mesioangular 204 (63.6) 36(11.2) 50(15.6) 30(9.3) 1(0.3) 321
Mandibular Horizontal 310(79.3) 16(4.1) 55(14.1) 8(2.0) 2(0.5) 391
third molars Distal 9(100.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 9
Inverted 19(79.2) 0(0.0) 5(20.8) 0(0.0) 0(0.0) 24
Buccolingual 13(100.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 13
Total 2303(90.2) 91(3.6) 114(4.5) 41(1.6) 3(0.1) 2552

It has been reported that caries in erupted third molars
increase in prevalence with increasing age.'® Patients over
the age of 30 have been shown to be more likely to have
third molar teeth removed due to caries than younger peo-
ple™ In our study, the incidence of radiographic lesions,
including caries, increased with age, and the most frequen-
tly observed pathology was caries (5.4% of mandibular
third molars). This prevalence was similar to that of a pre-
vious study® but less than in other studies.”*** We found
the prevaence of periodontal bone loss to be 1.7% of mandi-
bular third molars, and this prevalence was similar to a
review by Mercier and Precious (1-4.5%)** but less than
that of astudy by Polat et al (9.7%).%°

Allen et d® pointed out that disease or potential disease
in the adjacent second molar teeth passed unnoticed in the
NICE guidelines for surgical extraction of third molars.
Mesioangular and horizontal mandibular third molars have
been found to have a high risk of caries development and
periodontal tissue damage at the second molar.?® Prophy-
lactic removal of mesioangular and horizontal mandibular
third molars has been suggested, especialy for molars with
an impaction depth of Class A.%° Risk factors for the devel-
opment of caries in the second molar appeared to be erupt-
ed lower third molars and mesioangular impaction present
for 4 to 5 years.'” In our results, mesioangularly impacted
third molars showed pathologic lesions the most frequently.
Caries of the second molar adjacent to the third molar was
more frequent in erupted maxillary third molars and mes-
ioangular mandibular third molars. Periodontal bone loss
was more frequent than caries in the second molars adja-

cent to mesioangular third molars, and the prevalence of
aveolar bone loss was relatively high in second molars
adjacent to horizontal or inverted mandibular third molars.
With careful monitoring, the development of lesions in
adjacent second molars may be detected early, and a mes-
ioangular or horizontal third molar associated with caries
of the second molar should be removed and a restoration
should be placed on the adjacent second molar.® Oral hy-
giene instruction and preventive advice should be empha-
sized to patients with mesioangularly or horizontally im-
pacted third molars.

Stathopoulos et a* insisted that surgical removal of third
molars should only be performed in the presence of speci-
fic indications because the incidence of cysts and tumors
related to mandibular third molars was relatively low.*?’
In our results, cysts had rarely developed and most cysts
were found in fully impacted third molars. However, the
possibility of cystic changes associated with impacted third
molars should be taken into consideration as an indication
for the removal of asymptomatic impacted teeth.™

We found the prevalence of fully impacted third molars
in patients over 60 years to be low (maxillary third molars,
3.6%; mandibular third molars, 2.7%). However, elderly
patients requiring surgical removal of an impacted molar
might have a medical problem.” Surgical extraction in geri-
atric patients can be associated with increased risk of com-
plications and more difficult postoperative recovery.?®# In
an aging population, impacted third molars may become
visible due to periodontal bone loss and subsequent gingi-
val recession.*** |n our study, a small number of impacted
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mandibular third molars were exposed due to periodontal
bone loss of adjacent teeth. A late erupted third molar might
become infected in older patients. Prophylactic extraction
of impacted third molars could be considered when it is
difficult for patients to maintain good general health and
oral hygiene.

Because there is no dependable way to predict patholo-
gic changes associated with impacted teeth, they should
be monitored regularly.’®**% Marciani® suggested that
patients who have decided to retain their third molars
should have periodic clinical and radiographic examina-
tions to detect disease before it becomes symptomatic.
We consider a future study using a larger study group on
why third molars are extracted to be necessary.

In conclusion, our data showed that about half of third
molars were retained in patients under the age of 30 years,
and the retention of third molars decreased with age. Verti-
cal and horizontal impaction was most frequent in maxil-
lary and mandibular third molars, respectively. Class C
impaction depth was found in most of the patients over
40 years old. Caries was the most frequent lesion in third
molars, and the prevalence of cyst changes was low. Par-
tially impacted, mesioangular third molars showed a high
incidence of caries or periodontal bone loss of the adjacent
second molar. Regular oral examination is essentia to keep
asymptomatic third molarsin good health.
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