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ABSTRACT

Aim: This study aimed to evaluate the effect of the absence or presence of third molars on the relapse of mandibular incisor crowding
after orthodontic treatment and to determine the indication for prophylactic third molar extraction in orthodontic patients based on Ganss
ratios.

Material and Methods: The study was conducted with the dental models, panoramic and lateral cephalometric radiographs, and intraoral
and extraoral photographs of 42 patients (26 females, mean age 16.56+4.96 years; 16 males, mean age 17.52+4.39 years). Data were
collected at three time points: before (T1), at the end of (T2), and at least 2 years after the end of orthodontic treatment (T3). The patients
were divided into two groups: those with impacted or erupted third molars (Group 1, n=22) and those with agenesis or extracted third
molars (Group 2, n=20). Panoramic radiographs were used to determine the presence or absence of third molars at the three time points
and to calculate Ganss ratio (GR) (1). Dental models were scanned with the 3 Shape TRIOS oral scanner (3 Shape Co. Copenhagen, Den-
mark) and mandibular anterior crowding was assessed using Little’s Irregularity Index (LII) (2). Statistical significance was set at P<0.05.
Results: There was no statistically significant difference between the groups in terms of the relapse of mandibular anterior crowding and
the presence or absence of mandibular third molars (P=0.940).

Conclusion: Prophylactic third molar extraction after orthodontic treatment does not seem necessary.
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Amag: Bu ¢alismanin amaci, ortodontik tedavi sonrasi tiglincii molar dislerin varliginin mandibular kesici dis ¢aprasiklig: tizerine etkisini
degerlendirmek ve gomiilii tiglincii molar dislerden elde edilen Ganss oranlari ile ortodontik hastalarda profilaktik tiglincii biiyiik azi
dislerinin ¢ekim endikasyonunu belirlemektir.

Gere¢ ve Yontemler: Bu calismanin materyalini 42 hastanin (26 kadin, ortalama yas: 16.56+4.96; 16 erkek, ortalama yas:17.52+4.39)
dental al¢c1 modelleri, panoramik ve lateral sefalometrik radyografileri ile agiz ici ve agiz disi fotograflari olusturdu. Veriler ii¢ asamada
analiz edildi; T1: ortodontik tedavi dncesi, T2: ortodontik tedavi bitimi, T3: ortodontik tedavinin bitiminden en az 2 y1l sonra. Calisma
gruplary; Grup 1: liglincli molar disleri gomdiilii veya siirmiis olan hastalar (22 hasta). Grup 2: ii¢lincii molar disleri hi¢ olusmamis veya
cekilmis olan hastalar (20 hasta). Panoramik radyografiler, T1, T2 ve T3 dénemlerinde tigiincii molar dislerin varligin1 veya yoklugunu
tespit etmek ve Ganss oraninin (GR) degerlendirilmesi icin kullanildi.1 T1, T2 ve T3 asamalarinda alinan dis modelleri 3 Shape TRIOS oral
tarayici (3 Shape Co. Kopenhag, Danimarka) ile tarandi ve mandibular anterior caprasiklik Little's Irregularity Index (LII) ile 6lctildi.
Istatistiksel anlamlilik P<0.05 olarak belirlendi.

Bulgular: Mandibular anterior ¢aprasikligin niiksetmesi ve mandibular ti¢lincii molarlarin varliglr veya yoklugu agisindan gruplar
arasinda istatistiksel olarak anlaml fark yoktu (P=0.940).

Sonug: Ortodontik tedaviden sonra profilaktik {i¢iincii molar dis ¢ekimi zorunlu gériinmemektedir.

Anahtar Kelimeler: Ugiincii molar, anterior caprasiklik, ortodontik tedavi, Little's Diizensizlik indeksi, Ganss orani
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Effects of Third Molars on Anterior Crowding and Relapse After Orthodontic Treatment

INTRODUCTION

Relapse after the long and arduous process of or-
thodontic therapy is an undesirable situation for both
patients and physicians. Tending to occur immedi-
ately after the debonding phase of orthodontic treat-
ment, relapse is thought to occur because of the time
required for the periodontal and gingival fibrils to
adapt to the new place of the teeth.!

The effect of the 3rd molars on incisor crowding
has been studied for over 160 years. However, the re-
lation between 3rd molars and orthodontic relapse is
controversial, and clinical practices vary in terms of
prophylactic removal of the 3rd molars.2 There is still
no consensus in the literature on this subject. While
some studies have reported that the presence or ab-
sence of mandibular 3rd molars does not affect the re-
lapse of anterior crowding in orthodontically treated
patients3-8, other studies have reported that these
teeth may contribute to crowding of the incisors.9-12
Zachrisson!3 stated that the etiology of lower incisor
crowding after orthodontic treatment was multifacto-
rial. Angle!* argued that normal occlusion together
with ideal interdigitation after orthodontic treatment
would prevent the recurrence of incisor crowding.
However, Vegol> reported that erupting lower 3rd
molars can exert force on the adjacent teeth, and the
results of a recent cone beam computed tomography
study suggested that although crowding is a complex
phenomenon with a multifactorial etiology, 3rd mo-
lars have an effect on late incisor crowding.12 On the
other hand, in a recent meta-analysis and systematic
review by Pithon et al.5 no statistically significant dif-
ference was found in the degree of incisor crowding
after orthodontic treatment between patients with
3rd molars and those with agenesis of these teeth.
Therefore, it was concluded that prophylactic extrac-
tion of the 3rd molars is not indicated for orthodontic
patients. Due to these conflicting results in the litera-
ture, this study aimed to evaluate the effect of 3rd mo-
lars on the relapse of incisor crowding after ortho-
dontic treatment and to determine the indication for
prophylactic 3rd molar tooth extraction in orthodon-
tic patients based on Ganss ratios. First discovered by
Olive and Basford in 1981 and later developed by
Ganss et al,, the ganns ratio is the ratio of the length of
the retromolar region and the mesiodistal width of
the third molar.12

MATERIAL AND METHODS

This study was approved by the Non-Invasive Clin-
ical Trials Publication Ethics Committee at XXX Uni-
versity (2021.10.416.). The G*Power program (ver-
sion 3.1.9.2, Universitat Diisseldorf, Germany) was
used to calculate the sample size based on an alpha
significance level of 5% and power of 80% to detect a
minimum intergroup difference of 0.94 mm with a
standard deviation of 1.40 for Little’s Irregularity In-
dex (LII).16 The power analysis indicated that at least
36 patients were required for this study. The records
of atotal of 250 patients were analyzed and the 42 pa-
tients who met the inclusion criteria were included.

The inclusion criteria were:
1. Full dentition except for the 3rd molars;

2. Skeletal Class I, dental Class I or Il malocclusion
with mild, moderate, or severe anterior crowding
treated by orthodontic treatment without pre-
molar extraction;

3. Orthodontic treatment completed at least 2 years
earlier;

4. Complete minimal diagnostic records (dental
stone models, panoramic films, and extraoral
photographs) for the analyzed time points.

5. Patients using essix plates after orthodontic
treatment

Exclusion criteria were:

1. Presence of polydiastema, anomalies of tooth
form (e.g., macrodontia, microdontia), or orofa-
cial syndromes;

2. History of orthognathic surgery or any anterior
tooth restoration;

3. Undergoing anterior/posterior dental stripping
during orthodontic treatment

4. Patients using fixed retainers after orthodontic
treatment

Study groups

The stone models, panoramic and lateral cephalo-
metric radiographs, and intraoral and extraoral pho-
tographs of 42 eligible patients who underwent or-
thodontic treatment between 2014 and 2019 were
analyzed in this study.
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The study material was analyzed at three time
points: before orthodontic treatment (T1), at the end
of orthodontic treatment (T2), and at least 2 years af-
ter the end of orthodontic treatment (T3). The pa-
tients were classified into two groups for comparison.
Patients in Group 1 had impacted or erupted 3rd mo-
lar teeth in T3 records. Group 2 included patients
without 3rd molars because of agenesis (no 3rd molar
in T1-T3) or extraction (3rd molar presentin T1 or T2
but absent in T3).

Analyzed Variables

Skeletal malocclusions were determined from
cephalometric radiographs, while the 3rd molars
were assessed from panoramic radiographs. Dental
stone models taken at T1, T2, and T3 were also
scanned with a 3 Shape Trios oral scanner (3 Shape
Co.,Copenhagen, Denmark) and the amount of crowd-
ing was measured using the computer program.(3
Shape Ortho Analyzer Copenhagen, Danimarka)

Ganss Ratio: The Ganss ratio, used to make the de-
cision of whether to extract 3rd molars, can be meas-
ured for each quadrant of the dental arch. If there is
not enough space for eruption, the 3rd molar may af-
fect the movement of the other teeth, and therefore
prophylactic extraction is recommended.!” The meas-
urement of this ratio is shown in Figure 1. On the pan-
oramic radiograph, a line perpendicular to the man-
dibular occlusal plane was drawn from the distal of
the second molar. The distance between this point
and the anterior border of the ramus on the occlusal
plane was determined as the retromolar distance. The
Ganss ratio was calculated as the ratio of this distance
to the mesiodistal width of the 3rd molar.

Figure 1. The measurement of Ganss ratio (GR) on panoramic
radiographs (GR=a/b).

Little’s Irregularity Index:18 LII is one of the meth-
ods frequently used to measure the amount of crowd-
ing in the dental arches.19-20 The measurement of LII
is shown in Figure 2. LIl was measured on a digital
model to calculate the amount of anterior crowding at
T1,T2,and T3.
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Figure 2. The measurement of Little’s Irregularity Index with 3
Shape Trios oral scanner models.

Method Error

One month after completing the measurements on
panoramic films and digital plaster models, 20% of
the study material was randomly selected and re-
evaluated by the same researcher. Method error was
assessed by calculating intraclass correlation coeffi-
cients (ICC) for the first and second measurements.

Statistical Analysis

Statistical analysis was performed with SPSS for
Windows version 26.0 (IBM Corp, Armonk, NY). After
the normal distribution test, parametric tests were
chosen because the data showed normal distribution.
Pearson chi-square test was used for gender compar-
ison, and the independent-samples t-test was used for
mandibular LII comparison. Ganss ratios of mandibu-
lar impacted 3rd molars at T1-T3 were evaluated by
repeated-measures ANOVA test. The relationship be-
tween Ganss ratio and LIl in Group 1 at T3 was evalu-
ated with the Pearson correlation test. Statistical sig-
nificance value was determined as P<0.05.
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RESULTS

The demographic characteristics of the partici-
pants by gender is shown in Table 1. Of the 42 pa-
tients in the study, 26 were female (mean age:
16.56+4.96 years) and 16 were male (mean age:
17.52+4.39 years). Group 1 included 22 patients (15
female, 7 male) with erupted or impacted 3rd molars
and Group 2 consisted of 20 patients (11 female, 9
male) without 3rd molars because of agenesis or ex-
traction.

Table 1. Demographic characteristics of participants at the
start of orthodontic treatment (T1).

Group 1: Im- 7 15 13.63
pacted/Erupted (2.19)
Mandibular  Third

Molars

0.527 — <0.001

Group 2:  Ab- 9 11 20.56
sent/Extracted (4.03)
Mandibular  Third

Molars

# Pearson chi-square test; ¢ Independent-samples t test.

The mandibular LII scores in the groups at T3 are
shown in Table 2. The mean LII score was 1.71+1.07
in Group 1 and 1.60£1.45 in Group 2. There was no
difference between the groups in terms of the amount
of crowding due to relapse after orthodontic treat-
ment (P=0.488).

Table 2. Mandibular Little’s Irregularity Index two years after
orthodontic treatment (T3).

Group 1: Impacted/Erupted Man- 1.71 (1.07)
dibular Third Molars

0.488
Group 2: Absent/Extracted Man- 1.60 (1.45)

dibular Third Molars
#Results of the independent-t test.

The Ganss ratios of impacted mandibular 3rd mo-
lars at T1-T3 in Group 1 are shown in Table 3. There
was a statistically significant increase in Ganss ratios
in both the right and left mandibular 3rd molars over
time (P<0.05). However, Pearson correlation analysis
revealed no association between Ganss ratio and
mandibular LII (Table 4).
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Table 3. Ganss ratios of the mandibular third molars in pa-
tients in Group 1 with impacted third molars.

Left Mandibular Third Mo-| 0.65 0.82 0.82

lars 022) | (029 |(023) 0004
Right Mandibular Third| 066 | 076 | 081 | 0.009
Molars 025 | (025) | (0.27)

# Results of repeated-measures ANOVA test (Wilks’ lambda). T1:
Before orthodontic treatment, T2: At the end of orthodontic treat-
ment, T3: Two years after orthodontic treatment

Table 4. Pearson correlations between mandibular third mo-
lars Ganss ratios and mandibular Little’s Irregularity Index in pa-
tients with impacted mandibular third molars two years after or-
thodontic treatment (T3).

Mandibular Little’s | " -0.091 -0.028
Irregularity Index | p 688 900

In the evaluation of method error between the first
and second measurements of LIl and GR, we obtained
ICCs between 0.954 and 0.983, indicating that these
measurements can be repeated with high reliability.

DISCUSSION

The lack of a definitive consensus in the literature
on the effect of the 3rd molars on mandibular incisor
crowding formed the basis of our study. While some
recent meta-analyses reported that the 3rd molars do
not exert a force that affects incisor crowding,3-8 other
studies have indicated that impacted molars may af-
fect incisor crowding in proportion to the level of im-
paction.1121 However, some researchers argue that
prophylactic 3rd molar extraction is advisable to pre-
vent lower incisor crowding.2223 Of course, 3rd molar
teeth are not the only cause of the incisor crowding
that occurs in the long term or with relapse after or-
thodontic treatment.” Factors associated with incisor
crowding include compression forces in the posterior
of the dental arch due to physiological mesialization’;
the crowns of the anterior teeth being more mesially
inclined than their roots, which changes the interca-
nine distance and dental arch lengths with orthodon-
tic treatment after the eruption of the second molar
teeth2425; the mesial force vector occurring during
contraction of the perioral muscles26 , mouth breath-
ing, and late mandibular growth.2” Considering the
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presence of 3rd molars is one of the only factors in
this complex process that is controllable and there are
conflicting reports regarding their role in late incisor
crowding in the literature, this study sought to evalu-
ate the impact of wisdom teeth on mandibular incisor
crowding.

In our study groups, the mean age at the beginning
of treatment (T1) for patients in Group 1 was 13.63
years, while that of the patients in Group 2 was 20.56
years. Although the initial age of the patients with im-
pacted 3rd molars seems relatively young, we did not
consider this a problem in terms of evaluating the
possible effects of 3rd molar eruption, as T3 records
were obtained at least 2 years after T2. Furthermore,
the measurements used in this study (ratio of the
retromolar distance to the mesiodistal width of the
3rd molar) do not require root formation, so the in-
clusion of adolescent subjects should not interfere
with the results. Similar studies evaluating the effects
of 3rd molar teeth on anterior crowding have also in-
cluded adolescents.*22:28

The individuals in this study were divided into two
main groups according to the presence or absence of
3rd molars. Group 1 included patients with erupted
or impacted 3rd molars and Group 2 included those
with extracted or absent 3rd molars. Although we in-
tended to further divide each of these groups into two
subgroups and analyze the data in a total of 4 groups,
the study was carried out with only the two main
groups because there were not homogeneous and suf-
ficient numbers of patients in the subgroups. When
similar studies in the literature are examined, Andre-
asen et al.2% formed two groups according to the pres-
ence or absence of 3rd molars, as in our study,
whereas Ades et al.1¢ divided the individuals into four
groups (3rd molar impacted, erupted, extracted, or
agenesis). In another study3?, individuals were
grouped according to whether the 3rd molar erupted
to the occlusal plane, was impacted, or was absent
due to agenesis. As can be seen, different classifica-
tions have been made in the literature. It can be said
that in clinical practice, 3rd molars are evaluated as
present or absent in orthodontic treatment, and ex-
traction indication is considered for erupted or im-
pacted teeth .10 However, we believe it would be ben-
eficial to conduct further studies with larger samples
and a sufficient number of participants in the

subgroups (those with impacted, erupted, agenesis,
and extracted 3rd molars).

Several methods are used to evaluate tooth-arch
size discrepancies. The tooth size-arch length dis-
crepancy method developed by Lindauer et al.3! as-
sesses dental arch lengths between the distal surfaces
of the second premolars. In the method developed by
Lundstroms3?, length deviations between 36 and 46
are analyzed in six segments. Because these methods
are not specific to the incisors and include complex el-
ements, for this study we preferred to use LII, which
is easy to apply and is the most common method used
in the measurement of anterior incisor crowd-
ing182033_ In addition, the Ganss ratio is frequently
used to make decisions regarding prophylactic 3rd
molar extraction.3* In this study, we calculated Ganss
ratios in patients with impacted 3rd molars from pan-
oramic radiographs, although some researchers re-
ported that it would be more useful to evaluate the
3rd molars on lateral cephalograms.3s

The groups in our study showed no difference in
LIl associated with relapse after orthodontic treat-
ment. In other words, lower incisor crowding after
the retention period was similar in Groups 1 and 2.
This suggests that mandibular incisor relapse occurs
independently of the presence or absence of 3rd mo-
lars. As mentioned before, although there is no defin-
itive evidence in the literature, some authors state
that the increase in incisor crowding after orthodon-
tic treatment is a physiological phenomenon ob-
served with age and is associated with lifelong mesi-
alization of the teeth and a decrease in arch
length.13.1516 In Group 2, the Ganss ratios of both the
right and left mandibular 3rd. molars were increased
significantly at the end of and 2 years after orthodon-
tic treatment compared to before treatment. This
change is thought to be related to the increase in
retromolar distance. Although the Ganss ratio is de-
fined as a criterion that can be used for prophylactic
3rd molar extraction®, some authors have stated that
this ratio does not have a major impact on extraction
decision-making because it is based on a limited sam-
ple size35. Another study reported that impacted man-
dibular 3rd molars were associated with decreased
faciocranial height and increased cranial width.8.36

This study has certain limitations. As mentioned
earlier, if there had been a sufficient number of
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samples in the subgroups formed in Groups 1 and 2,
we planned to conduct analyses in two main and four
subgroups in total. However, as a sufficient number of
samples could not be achieved, the study was con-
ducted with only the two main groups. Although there
was no difference in mandibular anterior crowding
based on the presence or absence of 3rd molars and
this somewhat eliminates the need to form subgroups,
we still recommend further studies including larger
groups of participants of similar age. Moreover, the
patients in this study had only a retention protocol
with clear aligners, without the use of a lingual re-
tainer after orthodontic treatment. It should be kept
in mind that the duration of clear aligner use by pa-
tients is also a factor influencing the relapse of man-
dibular anterior crowding. In this study, the angle be-
tween the lower incisors and the mandibular plane
was not evaluated at the finishing stage. Evaluating
this aspectin future studies may provide safer results.

CONCLUSION

The findings of this study suggest that 3rd molars
are not a factor that increases mandibular incisor
crowding, and prophylactic 3rd molar extraction does
not seem necessary to prevent the relapse of mandib-
ular incisor crowding in patients undergoing ortho-
dontic treatment. There is no significant correlation
between the impaction rate of mandibular 3rd molars
and mandibular lower incisor crowding. These re-
sults are relevant for patients with similar character-
istics to the groups examined in this study.

ETHICAL COMMITTEE APPROVAL

The ethical approval for this study was received by
Nevsehir Hac1 Bektas Veli University Rectorate Non-
Interventional Clinical Research Publication Ethics
Committee (approval no: 2021.10.416).

FINANCIAL SUPPORT

The authors declare that this study received no
financial support.

CONFLICT OF INTEREST

The authors deny any conflicts of interest related
to this study.

NEU[PIS\}N

DiS HEKIMLIGi DERGISI

AUTHOR CONTRIBUTIONS

Design: SKB, FA Data collection and processing:
SKB,FA,HY Analysis and interpretation: SKB,KKD, Li-
terature review: HY, KKD, Writing: KKD.

REFERENCES

1. Alyami EA, Kuijpers-Jagtman AM, Van’t Hof MA. Sta-
bility of orthodontic treatment outcome: follow-up
until 10 years post retention. Am ] Orthod Dentofa-
cial Orthop. 1999;115:300-4.

2.  Tufekci E, Svensk D, Kallunki ], Huggare ], Lindauer
S], Laskin DM. Opinions of American and Swedish or-
thodontists about the role of erupting third molars
as a cause of dental crowding. Angle Orthod 2009;
79:1139-42.

3. Cotrin P, Freitas KMS, Freitas MR, Valarelli FP, Can-
¢ado RH, Janson G. Evaluation of the influence of
mandibular third molars on mandibular anterior
crowding relapse. Acta Odontol Scand. 2020;
78:297-302.

4. Aliaga-Del Castillo A, Janson G, Arriola-Guillén LE,
Laranjeira V, Garib D. Effect of posterior space dis-
crepancy and third molar angulation on anterior
overbite. Am | Orthod Dentofacial Orthop. 2018;
54:477-86.

5.  Pithon MM, Baido FCS, de Andrade Sant LID, da Silva
Coqueiro R, Maia LC. Influence of the presence, con-
genital absence, or prior removal of third molars on
recurrence of mandibular incisor crowding after or-
thodontic treatment: Systematic review and meta-
analysis. ] World Fed Orthod. 2017; 6:50-6.

6. Hasegawa Y, Terada K, Kageyama I, Tsuchimochi T,
Ishikawa F, Nakahara S. Influence of third molar
space on angulation and dental arch crowding.
Odontology. 2013; 101:22-8.

7. Karasawa LH, Rossi AC, Groppo FC, Prado FB, Caria
PH. Cross-sectional study of correlation between
mandibular incisor crowding and third molars in
young Brazilians. Med Oral Patol Oral Cir Bucal.
2013;18: 1-9.

8. Zigante M, Pavlic A, Morelato L, Vandevska-Radu-
novic V, Spalj S. Presence and maturation dynamics
of mandibular third molars and their influence on
late mandibular incisor crowding: a longitudinal
study. Int ] Environ Res Public Health. 2021;
18:10070.

9. Niedzielska I. Third molar influence on dental arch
crowding. Eur ] Orthod. 2005; 27:518-23.

10. Cheng HC, Peng BY, Hsieh HY, Tam KW. Impact of
third molars on mandibular relapse in post-ortho-

dontic patients: A meta-analysis. ] Dent Sci. 2018;
13:1-7.




Effects of Third Molars on Anterior Crowding and Relapse After Orthodontic Treatment

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Esan T, Schepartz LA. Third molar impaction and
agenesis: influence on anterior crowding. Ann Hum
Biol. 2017; 44:46-52.

Husain S, Rengalakshmi S. Correlation between
mandibular third molar and mandibular incisor
crowding: A retrospective CBCT-based study. ] Dent
Res Dent Clin Dent Prospects. 2021;247-50.

Zachrisson BU. Mandibular third molars and late
lower arch crowding-the evidence base. World | Or-
thod 2005; 6:180.

Angle EH. Treatment of malocclusion of the teeth:
Angle’s system. 7th ed. Philadelphia: White Dental
Manufacturing Co. 1907; 3:11.

Vego L. A longitudinal study of mandibular arch pe-
rimeter. Angle Orthod. 1962:32:187-92.

Ades AG, Joondeph DR, Little RM, et al. A long-term
study of the relationship of third molars to changes
in the mandibular dental arch. Am ] Orthod Dentofa-
cial Orthop. 1990; 97:323-35.

Ganss C, Hochban W, Kielbassa AM, Umstadt HE.
Prognosis of third molar eruption. Oral Surg. Oral
Med. Oral Pathol. Oral Radiol. 1993;76: 688-93.

Little R. The irregularity index: a quantitative score
of mandibular anterior alignment. Am ] Orthod Den-
tofacial Orthop. 1975;68: 554-63.

Al-Attar A, Abid M. The effect of vitamin D3 on the
alignment of mandibular anterior teeth: a random-
ized controlled clinical trial. Int ] Dent.
2022;14;2022

Inverso G, Heald R, Padwa BL. The cost of third mo-
lar management. ] Oral Maxillofac Surg 2014;
72:1038-9.

Rubin RL, Baccetti T, McNamara JA. Mandibular sec-
ond molar eruption difficulties related to the
maintenance of arch perimeter in the mixed denti-
tion. Am ] Orthod Dentofacial Orthop. 2012;
141:146-52.

Van der Schoot EA, Kuitert RB, van Ginkel FC, Prahl-
Andersen B. Clinical relevance of third permanent
molars in relation to crowding after orthodontic
treatment. ] Dent. 1997; 25:167-9.

Samspon WJ. Current controversies in late incisor
crowding. Ann Acad Med Singapore. 1995; 24:129-
37.

Al-Balkhi KM. The effect of different lower third mo-
lar conditions on the re-crowding of lower anterior
teeth in the absence of tight interproximal contacts
one-year post orthodontic treatment: a pilot study. ]
Contemp Dent Pract. 2004; 5:66-73.

Southard TE. Third molars and incisor crowding:
when removal is unwarranted. ] Am Dent Assoc.
1992; 123:75-9.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Niedzielska I. Third molar influence on dental arch
crowding. Eur ] Orthod. 2005; 27:518-23.

Lindqvist B, Thilander B. Extraction of third molars
in cases of anticipated crowding in the lower jaw.
Am ] Orthod. 1982; 81:130-9.

Okazaki K. Relationship between initial crowding
and interproximal force during retention phase. ]
Oral Sci 2010; 52:197.

Andreasen GF, Lifshitz A, Wiemers C, Jakobsen J. A
longitudinal analysis of relapse in the mandibular
arch. Quintessence Int, 1987;18:203-10.

Kaplan RG. Mandibular third molars and postreten-
tion crowding. Am ] Orthod 1974; 66:411-30.

Lindauer S], Laskin DM, Tufekci E, Taylor RS, Cush-
ing BJ, Best AM. Orthodontists’, and surgeons’ opin-
ions on the role of third molars as a cause of dental
crowding. Am ] Orthod Dentofacial Orthop 2007;
132:43-8.

Karasawa LH, Rossi AC, Groppo FC, Prado FB, Caria
PHF. Cross-sectional study of correlation between
mandibular incisor crowding and third molars in
young Brazilians. Med Oral Patol Oral Cir Bucal 2013;
18:505-9.

Littlewood SJ, Millett DT, Doubleday B, Bearn DR,
Worthington HV. Retention procedures for stabilis-
ing tooth position after treatment with orthodontic
braces. Cochrane Database Syst Rev 2016; 1:2283.

Inverso G, Heald R, Padwa BL. The cost of third mo-
lar management. ] Oral Maxillofac Surg 2014;
72:1038-9.

Hasegawa Y, Terada K, Kageyama I, Tsuchimochi T,
Ishikawa F, Nakahara S.
space on angulation and dental arch crowding.
Odontology 2013:101:22-8.

Kindler, S. Ittermann, T.Billow, R.; Holtfreter,
B.Klausenitz, C. Metelmann, P. Mksoud, M.Pink, C.
Seebauer, C. Kocher, T. Does craniofacial morphol-
ogy affect third molars impaction? Results from a
population-based study in northeastern Germany.
PLoS ONE 2019; 14:0225444.

Influence of third molar

WISDENT. Dis HEKIMLIGI DERGISI 194



