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ΠΕΡΙΛΗΨΗ 

Σκοπός:  Η συµµετοχή των κάτω τρίτων γοµφίων στον δευτερογενή συνωστισµό και την 

κλίση των δοντιών παραµένει αµφιλεγόµενη.Έχει παρατηρηθεί αύξηση του συνωστισµού 

στους εφήβους και τους νέους ενήλικες µεταξύ 13-26 ετών, κατα την περίοδο ανατολής των 

τρίτων γοµφίων. Πολλοί ορθοδοντικοί συνήθιζαν να παραπέµπουν τους ασθενείς τους να 

αφαιρέσουν προληπτικά τους τρίτους γοµφίους προς αποφυγή του δευτερογενή 

συνωστισµού των πρόσθιων δοντιών και την υποτροπή της ορθοδοντικής θεραπείας. Ωστόσο 

έχει βρεθεί επίσης ότι ο δευτερογενής συνωστισµός είναι ένα πολυπαραγοντικά φαινόµενο και 

ότι οι αιτιολογικοί του παράγοντες διαφέρουν µεταξύ των ατόµων.  

Ο σκοπός της παρούσας συστηµατικής ανασκόπησης ήταν η αξιολόγηση της επιστηµονικής 

τεκµηρίωσης σχετικά µε τον ρόλο των τρίτων γοµφίων της κάτω γνάθου στο συνωστισµό των 

πρόσθιων δοντιών, σε ασθενείς µε ή/και χωρίς προηγούµενη ορθοδοντική θεραπεία. Οι 

δευτερεύουσες εκβάσεις (secondary outcomes) περιελάµβαναν µεταβολές στο εύρος και 

µήκος του κάτω οδοντικού τόξου. 

Υλικά και Μέθοδοι: Η αναζήτηση διενεργήθηκε στις βάσεις δεδοµένων PubMed, Scopus, 

Proquest και Google Scholar, µέχρι τον Απρίλιο 2022. Συµπεριελήφθησαν µελέτες που 

αξιολογούσαν τον ρόλο των τρίτων γοµφίων της κάτω γνάθου στον συνωστισµό των κάτω 

πρόσθιων δοντιών, σε ασθενείς οποιασδήποτε ηλικίας και φύλου, µε παρόντες τρίτους 

γοµφίους της κάτω γνάθου (έγκλειστους, ηµιέγκλειστους, που έχουν ανατείλει). Για την 

καταγραφή των απαραίτητων πληροφοριών χρησιµοποιήθηκαν προκαθορισµένα έντυπα 

συλλογής δεδοµένων στα οποία καταγράφονταν οι εξής πληροφορίες:ο πρώτος συγγραφέας, 

η ηλικία, το είδος της µελέτης, αν είχε γίνει προηγούµενη ορθοδοντική θεραπεία, το µέγεθος 

του δείγµατος, η παρουσία τρίτων γοµφίων, τα εργαλεία ανάλυσης, ο τρόπος µέτρησης του 

συνωστισµού,τα αποτέλεσµα της µελέτης. Η εκτίµηση του κινδύνου µεροληψίας έγινε µε την 

χρήση του “ROBINS-I” (RoB) assessment tool .  

Αποτελέσµατα: Συνολικά 13 µελέτες συµπεριελήφθησαν στην παρούσα συστηµατική 

ανασκόπηση. Οι περισσότερες από αυτές παρουσίαζαν µέτριο κίνδυνο µεροληψίας ενώ οι 
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υπόλοιπες υψηλό. Ο συνολικός αριθµός συµµετεχόντων ήταν 1342 από τις 

συµπεριλαµβανόµενες µελέτες. Όλες οι µελέτες που συµπεριλήφθηκαν ήταν µελέτες 

παρατήρησης. Για την µέτρηση του συνωστισµού χρησιµοποιήθηκαν πανοραµικές, πλάγιες 

κεφαλοµετρικές ακτινογραφίες, εκµαγεία και αξονική τοµογραφία κωνικής δέσµης. Ο 

συνωστισµός ποσοτικοποιήθηκε µε τον δείκτη του Little στις περισσότερες µελέτες ενώ 

ορισµένες χρησιµοποίησαν την ανάλυση Lundstrom ή την αναλογία Ganss. Σε 4 µελέτες 

βρέθηκε συσχέτιση µεταξύ της παρουσίας κάτω τρίτων γοµφίων και συνωστισµού των κάτω 

πρόσθιων δοντιών. Επτά από αυτές τις µελέτες συµπεριελήφθησαν στην ποσοτική ανάλυση. 

Πραγµατοποιήθηκαν τρεις διαφορετικές µετα-αναλύσεις: για ασθενείς α) µε ή β) χωρίς 

προηγούµενη ορθοδοντική θεραπεία και γ) σε συνδυασµό για ασθενείς µε και χωρίς 

προηγούµενη ορθοδοντική θεραπεία. Σύµφωνα µε τα συγκεντρωτικά αποτελέσµατα και των 

τριών µετα-αναλύσεων, το µοντέλο τυχαίων επιδράσεων βρήκε στατιστικά σηµαντικό όφελος 

για όσους δεν έχουν τρίτους γοµφίους έναντι αυτών µε τρίτους γοµφίους, όσον αφορά στο 

συνωστισµό, στον δείκτη Little και στο µήκος του κάτω οδοντικού τόξου. 

Συµπεράσµατα: Οι κάτω τρίτοι γοµφίοι πιθανόν να συµβάλλουν στη δηµιουργία 

συνωστισµού της κάτω γνάθου και στη µείωση του µήκους του κάτω τόξου. Απαιτείται 

περαιτέρω έρευνα για να διευκρινιστεί ο ρόλος των τρίτων γοµφίων στο συνωστισµό των 

προσθίων δοντιών της κάτω γνάθου. 

Η παρούσα διπλωµατική εργασία έχει δηµοσιευτεί στο επιστηµονικό ορθοδοντικό περιοδικό  

The Angle Orthodontist. 
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ABSTRACT 

Objectives: To map the scientific evidence related to the role of the mandibular third molars 

on the late crowding of the lower anterior teeth in patients with or/and without previous 

orthodontic treatment. The secondary outcomes included changes in mandibular arch width 

and arch length. 

Materials and Methods: The databases PubMed, Scopus, Proquest and Google Scholar. 

were searched for inception until April 2022. The included papers were studies evaluating the 

role of mandibular third molars on crowding of mandibular anterior teeth in patients of any age 

and gender, with mandibular third molars impacted or semi-impacted or erupted. Pre-

determined and pre-piloted data collection forms were used to record the necessary 

information. 

Results: 13 observational studies were included in the present systematic review. Most of 

them were assigned an overall risk of bias in terms of moderate risk while the rest of them 

were at high risk. Four studies found an association between the presence of mandibular third 

molar and mandibular incisor crowding. Finally, 7 studies were included in the quantitative 

analysis. Three different meta-analyses were conducted: for patients a) with or b) without 

previous orthodontic treatment and c) in combination for patients with and without previous 

orthodontic treatment. According to the pooled results of all three meta-analyses, random 

effects model yielded a significant benefit for those without third molars against those with 

third molars, regarding crowding, mean Little’s irregularity index and mean arch length. 

Conclusions: Lower third molars may contribute to mandibular crowding and lower arch 

constriction. Further prospective research of high quality is needed to clarify the impact of 

third molars on anterior mandibular crowding.  

KEY WORDS: Anterior crowding; Tertiary crowding; Third molar; Wisdom teeth; Relapse; 

Systematic review 
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INTRODUCTION 

Dental crowding is a common orthodontic problem, defined as the discrepancy between tooth 

size and available space for proper alignment. It may be classified into primary, secondary 

and tertiary crowding.1 Tertiary crowding can also be found in the literature as “late dental 

crowding”, since it appears mostly in the mandibular incisors during adolescence or later.2,3 In 

patients who had received previous orthodontic treatment, relapse of primary crowding may 

also occur during this life period.4,5 

Late crowding of the mandibular incisors has been reported in both treated and untreated 

individuals and is particularly common: half of the general population may present moderate 

to severe crowding.6,7 This is a major concern among older orthodontic patients, since with 

increasing age, there is a gradual decrease in the exposure of the upper anterior teeth, and 

an increase in the exposure of the lower incisors. As a result, the crowding of the lower 

anterior teeth becomes more visible and has a greater impact on the aesthetics of the smile.8 

The mandibular dental arch becomes more square-shaped with increasing age and crowding 

tends to increase, due to a decrease in arch length and perimeter. 9-13 

Late mandibular crowding is a multifactorial phenomenon and its aetiological factors may 

differ among the individuals.9 It is often attributed to a disturbance of the equilibrium between 

the dentition and the pressure of the tongue, lips, cheeks. In this case, the teeth tend to move 

until a new state of equilibrium is reached.10-11The effect of the mandibular third molars on late 

crowding remains controversial.3,4 It has been reported that the lower third molars may 

generate a medial pressure that moves the lower posterior teeth forward, causing mandibular 

anterior crowding.14-16  An increase in mandibular crowding has been reported in adolescents 

and young adults between the ages of 13-26 years, during the eruption of the third 

molars.12,17, On the other hand, other reports claim that this pressure is not capable of 

causing anterior crowding.1,15,16 Nowadays, some orthodontists refer their patients to an oral 

surgeon for third molar extraction in order to avoid re-crowding of the anterior teeth. A recent 

systematic review (SR) with meta-analysis evaluated only patients after previous orthodontic 

treatment and suggested mandibular third molar removal for preventing or alleviating long-

term incisor irregularity.18 Whether third molars contribute to anterior mandibular crowding, 

and the relation with orthodontic treatment remains controversial.  

The present SR was conducted to answer the research question: “is there any association 

between the presence of lower third molars and late crowding of the lower anterior teeth?” 
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The objective was to map the scientific evidence related to the role of the mandibular third 

molars on the late crowding of the lower anterior teeth in patients with or/and without previous 

orthodontic treatment. Secondary outcomes included changes in mandibular arch width and 

arch length. 

MATERIALS AND METHODS 

Protocol and Registration 

This SR was conducted according to a specific protocol developed and piloted in respect to 

the guidelines outlined in the Preferred Reporting Items for Systematic review and Meta-

Analysis Protocols (PRISMA-P).19 The study was registered at PROSPERO 

(CRD42023331648).  

Eligibility Criteria 

Eligibility criteria were based on the PICOS (Participants, Intervention, Comparison, 

Outcomes, Study design) strategy (Table 1). Patients of any age and sex, in permanent 

dentition, with or without previous orthodontic treatment, presented with impacted / semi-

impacted / erupted mandibular third molars were compared with patients with absence of 

mandibular third molars (agenesis / extracted). 

Finite element analyses, follow-ups, case reports, reviews (systematic and literature), author’s 

responses, letters to the editor, editor’s summary, books and/or book chapters, abstracts, 

congress abstracts, personal opinions, authors debates, summary articles, non-English 

articles, or no author response to inquiry email for data clarification were excluded. 

Information Sources and Search Strategy 

The search databases included PubMed, Scopus, ProQuest and Google Scholar. The 

aforementioned databases were searched from inception until April 30, 2022. The research 

was specified and performed to identify any relevant study based upon various combinations 

of key words (Table 2). 
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Developed detailed search strategies for each database were conducted and assessed with 

the help of a second investigator (Assist. Prof. Anastasia Mitsea). The search strategies 

developed for MEDLINE were adopted, nevertheless, they were revised appropriately for 

each database in order to include the differences in controlled vocabulary and syntax rules 

(Table 2). No restrictions were applied on the date and status of publication, except for the 

language: only English language papers were considered for inclusion. The reference lists of 

all the eligible studies, as well as these of relevant reviews, were searched. The authors of 

retrieved studies were contacted for further clarifications, if needed. 

Study Selection 

Titles and abstracts of the retrieved records were assessed for inclusion independently and in 

duplicate with the help of a second investigator (Assist. Prof. Anastasia Mitsea). We were not 

blinded to the identity of the authors, their institution, or the results of the research. Any article 

title that met the objectives of the study but did not have an available abstract was fully 

analyzed in the final evaluation. Full texts of the selected studies were obtained and 

evaluated to verify whether they fulfilled the eligibility criteria. Disagreements were resolved 

by discussion or consultation with a third investigator before the final decision (Assoc. Prof. 

Iosif Sifakakis). The reference lists of all retrieved full text articles were searched for relevant 

articles that might have been missed through the electronic search. Finally, the articles that 

didn’t answer the clinical research questions were excluded. 

Risk of Bias in Individual Studies 

We assessed the risk of bias in individual studies, independently and in duplicate, using the 

“ROBINS-I” (RoB) assessment tool. Any disagreements were resolved by discussion or 

consultation with the third investigator (Assoc. Prof. Iosif Sifakakis).20 

Data Collection and Data Items 

Data extraction was performed independently and in duplicate with the help of a second 

investigator (Assist. Prof. Anastasia Mitsea). Any disagreements were resolved through 

discussion with the third investigator (Associate Professor Iosif Sifakakis). Predetermined and 

pre-piloted data collection forms were used to record the necessary information: first author; 
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age; type of study; previous orthodontic treatment; sample size; presence of third molars; 

analysis tools; crowding measurement; angulation of lower teeth; outcome of the study. 

Summary Measures and Synthesis of the Results 

The summary characteristics of the included studies were reviewed. The mean values and 

the corresponding SDs were extracted independently from each article that used quantitative 

measures for outcome assessment. The random effects model was used. Forest plots were 

also used to visualize the pooled estimates across studies. Statistical analysis of the data was 

conducted with the statistical package R (www.r-project.org, v3.6.2) while the level of 

statistical significance was set at 0.05. 

Additional Analyses and Risk of Bias across Studies 

Egger’s test was used to assess potential publication bias in the meta-analysis via funnel plot 

asymmetry. If there were at least two studies with the same outcome and having sufficient 

homogeneity regarding the compared groups and the time frame, meta-analysis would be 

undertaken. Otherwise, a qualitative synthesis of the results would be reported. Statistical 

heterogeneity was inspected with the DerSimonian and Laird’s Q statistic and I^2 statistic. If 

split-mouth studies were included in meta-analysis, the correlation coefficient was planned to 

be computed, in order to calculate the adjusted standard error (Se), as described in Chapter 

23 in Cochrane handbook. The difference in means of both arms and the adjusted standard 

error were used in the meta-analysis.21 
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RESULTS 

Study Selection 

The results of literature searching identification, inclusion and exclusion of the articles are 

presented in the flow diagram according to the PRISMA statement (Figure 1). Initially, 847 

relevant records were identified after the electronic and manual search, while only 798 

remained after manual duplicate removal. After the title and abstract screening, 27 articles 

were selected for full-text review, according to the inclusion and exclusion criteria. Finally, 9 

papers were excluded because 4 of them were reviews, 2 were case series, 1 pilot study, 1 

questionnaire and 1 unclassified. The remaining 5 did not meet the inclusion criteria for 

outcome and comparator. Finally, 13 articles were included in the qualitative synthesis. 1,22-33. 

However, only 7 articles were included in the quantitative synthesis since the remaining 

studies were heterogeneous. 1,22-24,26,28,30 

Risk of Bias in Individual Studies 

 Risk of bias for the included studies1,22-33 is depicted in Supplemental Table 1 and Table 

3 (in summary). 8 studies were assigned an overall risk of bias in terms of moderate risk 1,23, 

25,29-31,33 while the rest of them (5 studies) in terms of high risk.22,26-28,32 

General Characteristics of the Included Studies 

The general characteristics of the studies included in the present SR, as well as the sample 

characteristics are depicted in Tables 4 and 5. A total number of 1342 participants was 

calculated from the included studies. All the included studies were observational by design 

(cross sectional and prospective non-randomized controlled trials) 1,22,23-33 and used 2D 

radiographs (orthopantomographs, lateral cephalometric radiographs) and casts as analysis 

tools, except two studies, that used only casts 29 or cone beam computed tomography 

(CBCT) 30. Crowding was quantified with Little’s irregularity index in 8 studies 23,22,26-30,33, 3 

used Lundstrom analysis 1,20,31 and 2 studies used Ganss Ratio. 31,33 Five studies measured 

arch length 22,26-28,32 and 4 studies measured arch width 1,25,26,28. In 4 studies the participants 

had undergone orthodontic treatment.22,26-28 Four out of the 13 eligible studies supported a 

cause-and-effect relationship among third molars and anterior crowding. 29-32 
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Quantitative Synthesis of Included Studies-Synthesis of Results 

 Seven studies were included in the quantitative analysis and three different meta-

analyses were conducted. The first one was conducted in papers without previous orthodontic 

treatment,1,23,24,30 and the second in patients with previous orthodontic treatment. 22,26,28. The 

third analysis was implemented in combination for patients with and without previous 

orthodontic treatment.1,22-24,26,28,30 

The first meta-analysis of 4 studies was performed on patients without previous orthodontic 

treatment and compared mean differences in crowding between cases with or without third 

molars (agenesis or extracted). Irregularity was statistically significant with random-effects 

model (**P=.01). According to the pooled results of the meta-analysis, the random effects 

model yielded a significant benefit for those without third molars against those with third 

molars (Figure 2). Specifically, those with third molars had greater mean Little’s irregularity 

index scores in comparison with those without third molars. Egger’s test p-value was 0.09 

which implies borderline significant publication bias.  

The second meta-analysis of 3 studies on patients with previous orthodontic treatment, 

compared mean differences in cases with and without third molars (agenesis or extracted), 

regarding crowding, arch width and arch length. The pooled estimate of crowding and arch 

width was not statistically significant (P=.23, P=.69). (Figure 3). Moreover, Egger’s test P-

value was 0.73 which implies no publication bias. 

The third meta-analysis of 7 studies on patients with and without previous orthodontic 

treatment, compared mean differences in crowding between patients with and without third 

molars (agenesis or extracted). Crowding was statistically significant with random effects 

model (**P=.005). According to the pooled results of meta-analysis, random effects model 

yielded a significant benefit for those without third molars against those with third molars. 

Specifically, those with third molars had greater mean Little’s irregularity index scores in 

comparison with those without third molars (Figure 4). Moreover, Egger’s test P-value was 

0.10 which implies no evidence of publication bias.  
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DISCUSSION 

Three SRs have been conducted to assess the possible association between mandibular 

third molars and lower anterior crowding,18,34,35 however only the most recent one (2018) 

included a meta-analysis 18. The first available SR assessed the literature by using the 

Medline database between 1971 and 2011 and included 21 articles in the qualitative 

analysis.35 The results were contradictory: four researchers concluded that lower third molars 

favor teeth crowding, however this finding was not confirmed by the rest of the articles. The 

second was a systematic literature review that selected 12 observational studies to evaluate 

the role of third molars in late mandibular anterior crowding in post orthodontic patients. The 

qualitative analysis of the results failed to support the cause-and-effect relationship between 

third molars and lower anterior tooth crowding. However, according to these authors, 

definitive conclusions on the role of the third molars in the development of anterior tooth 

crowding cannot be drawn.34 Finally, the third SR evaluated quantitatively with a meta-

analysis three retrospective studies conducted on patients in the retention phase following 

orthodontic treatment. They found statistically significant differences between the erupted 

third molar extraction group and agenesis third molar group regarding the Little’s irregularity 

index, whereas the arch length and intermolar width did not differ between these patient 

groups. These authors suggest mandibular third molar removal for preventing or alleviating 

long-term incisor irregularity.18 The present SR, was the first to investigate the role of the 

mandibular third molars on the space conditions of the lower teeth in patients with or/and  

without previous orthodontic treatment. 

The present SR identified no randomized trials on the effect of third molars on anterior teeth. 

The eligible studies were intervention studies with control group, without randomization / 

double blinding and most of them did not find such an association, suggesting a coincidence 

between the two events. These studies examined both orthodontically treated and untreated 

subjects, with either impacted, erupted, extracted, or congenitally absent (agenesis) third 

molars.1,22-28,33 Four studies report a different outcome and support a cause-and-effect 

relationship among third molars and anterior crowding.29-32 

These contradictory results may be explained by differences in study design and 

methodology, sample size, inclination and degree of impaction (impacted, semi impacted, 

erupted) of the third molars.The present meta-analyses suggest that third molars may 

contribute to mandibular crowding. However, the aetiology of this phenomenon is 
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multifactorial and the extraction of third molars per se may not prevent tertiary crowding or 

dental relapse after orthodontic treatment. Thus, removing third molars, whether impacted or 

not, only for preventing crowding is not justified or recommended by the present results. The 

extraction of third molars is indicated in cases of posterior crowding, if distalization is needed, 

or when their unfavorable orientation compromises the stability of the arch or the prognosis of 

the adjacent second molar.26,36 Nevertheless, strict retention protocols should be utilized after 

orthodontic treatment in patients with lower third molars left in situ.  

The extracted data were classified according to the presence or absence (agenesis/

extracted) of the third molar and three meta-analyses were conducted: for patients with or 

without orthodontic treatment as well as in combination for patients with and without previous 

orthodontic treatment.According to the pooled results of the meta-analysis, random effects 

models yielded a significant benefit for those without third molars against those with third 

molars in the two meta-analyses. Specifically, patients with third molars had greater mean 

Little’s irregularity index scores in comparison with those without third molars in the non-

orthodontic patient group. When all patients (with and without previous orthodontic treatment) 

were pooled together, the meta-analysis revealed a statistically significant effect of the third 

molar on random effects model (*P=.02). 

Strengths and Limitations 

A protocol was developed a priori and the present review followed clear-cut guidelines. The 

search strategies employed were exhaustive, covering electronic, manual, and gray literature 

material up to April 2022. Their character was comprehensive, irrespective of date and status 

of publication. Every effort to decrease bias in the methodology employed was made. 

Screening, verification of eligibility, abstraction of information, assessment of risk of bias and 

of the quality of evidence were all performed in duplicate, and any disagreement was 

resolved by discussion or consultation until a final consensus was achieved.  

However, a potential source of bias in the present review could be the exclusion of articles not 

written in English. Further limitations in this study arise mainly from the nature and the 

characteristics of the retrieved data during the review process. Factors such as extractions, 

interproximal enamel reduction or compliance with fixed/removable retention protocols were 

not evaluated in the included studies. However, the main limitation was related to the 

heterogeneity of the studies and the inadequate control of confounding in the included 
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studies. These were non randomized trials, with risk of bias and differences in the methods of 

assessing the crowding. Differences in the study groups (impacted / erupted / present third 

molars vs. agenesis / extracted) may have confounded the present findings and the impact of 

the third molars on the mandibular incisors may have occurred before their extraction. 

Moreover, each of the first and second meta-analyses included  four studies. Egger’s test 

may lack the statistical power to detect bias when the number of studies is small (<10). 

Additionally, there are several other factors that may affect anterior crowding, such as growth-

related changes, muscular factors, periodontal ligament traction, bone adaptation, 

masticatory force etc.17,18   Further research is necessary to clarify the etiology of mandibular 

anterior crowding and tο quantify the relapse tendency in each individual case. 

CONCLUSIONS 

• Within the limitations of the present systematic review, it can be concluded that lower third 

molars may contribute to mandibular crowding 

• More specifically, the degree of lower anterior dental crowding was higher in patients with 

presence of mandibular third molars, at least in the included studies. 



20

REFERENCES 

1. Sidlauskas A, Trakiniene G. Effect of the lower third molars on the lower dental arch 

crowding. Stomatologija. 2006;8:80-84. 

2.  van der Linden FP. Theoretical and practical aspects of crowding in the human dentition. 

J Am Dent Assoc. 1974;89:139-153. 

3. Buschang PH, Shulman JD. Incisor crowding in untreated persons 15-50 years of age: 

United States, 1988-1994. Angle Orthod. 2003;73:502–508. 

4. Hussain SS, Ashraf B, Khan S. Relationship of dental crowding to tooth size and arch 

dimensions in class I normal & class I malocclusion sample. Pak Oral Dental J.  

2014;34:660-664. 

5. Littlewood SJ, Millett DT, Doubleday B, Bearn DR, Worthington HV. Retention procedures 

for estabilising tooth position after treatment with orthodontic braces. Cochrane Database 

Syst Rev. 2016;29:CD002283. 

6. Buschang PH, Stroud J, Alexander RG. Differences in dental arch morphology among 

adult females with untreated Class I and Class II malocclusion. Eur J Orthod. 

1994;16:47–52.  

7.  Marques LS, Pordeus IA, Ramos-Jorge ML, Filognio CA, Filognio CB, Pereira LJ, Paiva 

SM. Factors associated with the desire for orthodontic treatment among Brazilian 

adolescents and their parents. BMC Oral Health 2009;9:34. 

8. Dong JK, Jin T.H, Cho HW, Oh SC. The esthetics of the smile: A review of some recent 

studies. Int J Prosthodont. 1999;12:9–19. 

9. Bishara SE. Third molars: a dilemma! Or is it? Am J Orthod Dentofacial Orthop. 

1999;115:628–633. 

10. Little RM, Wallen TR, Riedel RA. Stability and relapse of mandibular anterior alignment – 

first premolar extraction cases treated by traditional edgewise orthodontics. Am J Orthod. 

1981;80:349-365. 

11. Consolaro A, Cardoso MA. Mandibular anterior crowding: normal or pathological? Dental 

Press J Orthod. 2018;23:30-36. 

12. Galic I, Vodanović M, Cameriere R, Nakaš E, Galić E, Selimović E, Brkić H. Accuracy of 

Cameriere, Haavikko, and Willems radiographic methods on age estimation on Bosnian-

Herzegovian children age groups 6–13. Int J Leg Med. 2011;125:315–321. 



21

13. Mazzilli LEN, Melani RFH, Lascala CA, Palacio LAV, Cameriere R. Age estimation: 

Cameriere’s open apices methodology accuracy on a southeast Brazilian sample. J 

Forensic Leg Med. 2018;58:164–168. 

14. Vego L. A longitudinal study of mandibular arch perimeter. Angle Orthod. 

1962;32:187-192. 

15. Richardson ME. The role of the third molar in the cause of late lower arch crowding: a 

review. Am J Dentofacial Orthop. 1989;95:79-83. 

16. Almpani K, Kolokitha OE. Role of third molars in orthodontics. World J Clin Cases. 

2015;3:132-140. 

17. Al Qassar SS, Mavragani M, Psarras V, Halazonetis DJ. The anterior component of 

occlusal force revisited: direct measurement and theoretical considerations. Eur J Orthod. 

2016;38:190-196. 

18. Cheng HC, Peng BY, Hsieh HY, Tam KW. Impact of third molars on mandibular relapse in 

post-orthodontic patients: A meta-analysis. J Dent Sci. 2018;13:1-7. 

19. Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart 

LA, PRISMA-P Group. Preferred reporting items for systematic review and meta-analysis 

protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015;350:g7647. 

20. Sterne JA et al. ROBINS-I: a tool for assessing risk of bias in a non-randomised studies of 

interventions. BMJ. 2016;355:i4919. 

21. Higgins JPT, Green S. Cochrane handbook for systematic reviews of interventions, 

version 5.1.0. 

22. Ades AG, Joondeph DR, Little RM, Chapko MK. A long-term study of the relationship of 

third molars to changes in the mandibular dental arch. Am J Orthod Dentofac Orthop. 

1990;97:323–335. 

23. Zigante M, Pavlic A, Morelato L, Vandevska-RadunovicV, Spalj S. Presence and 

maturation dynamics of mandibular third molars and their influence on late mandibular 

incisor crowding: a longitudinal study. Int J Environ Res Public Health 2021;18:10070. 

24.  Shah R, Kanzariya N, Goje S, Kulkarni N, Joshi H, Chellani S. Assessment of role of 

mandibular third molar position in lower anterior crowding- a cross sectional study. J 

Integr Health Sci. 2018;6:69–73. 

25. Stanaityte R, Trakiniene G, Gervickas A. Lower dental arch changes after bilateral third 

molar removal. Stomatologija. 2014;16:31-36. 



22

26. Harradine NW, Pearson MH, Toth B. The effect of extraction of third molars on late lower 

incisor crowding: a randomized controlled trial. Br J Orthod. 1998;25:117–22. 

27. 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. J Dent. 

1997;25:167–169. 

28. Kaplan R.G. Mandibular third molars and postretention crowding. Am J Orthod. 

1974;66:411–430. 

29. Esan T, Schepartz LA. Third molar impaction and agenesis: influence on anterior 

crowding. Ann Hum Biol. 2017;44:46-52. 

30. Husain S, Rengalakshmi S. Correlation between mandibular third molar and mandibular 

incisor crowding: a retrospective CBCT-based study. J Dent Res Dent Clin Dent 

Prospects.  2021;15: 247-250. 

31.  Niedzielska I. Third molar influence on dental arch crowding. Eur J Orthod. 2005;27:518–

523. 

32. Lindqvist B, Thilander B. Extraction of third molars in cases of anticipated crowding in the 

lower jaw. Am J Orthod. 1982;81:130–139. 

33. 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;101:22–28. 

34. Zawawi KH, Melis M. The role of mandibular third molars on lower anterior teeth crowding 

and relapse after orthodontic treatment: a systematic review. Sci World J. 2014;615429. 

35. Stanaityte R, Trakiniene G, Gervickas A. Do wisdom teeth induce lower anterior teeth 

crowding? A systematic literature review. Stomatologia. 2014;16:15e8. 

36. Salagnac JM. L’indication de germectomie ou d’extraction des 3èmes molaires chez les 

sujets en cours ou en fin de traitement d’orthopédie dento faciale est-elle toujours 

justifiée? Rev Orthop Dento Faciale. 2014;48:249-260. 



23

 



24

 



25



26

 



27



28



29


	Ευχαριστίες
	Με αφορμή την ολοκλήρωση της μεταπτυχιακής μου εργασίας και την ολοκλήρωση του κύκλου σπουδών μου για την απόκτηση του μεταπτυχιακού τίτλου για την ειδικότητα της Ορθοδοντικής, θα ήθελα να ευχαριστήσω εγγράφως όλο το επιστημονικό επιτελείο του τμήματος.
	Η ολοκλήρωση της μεταπτυχιακής μου εργασίας θα ήταν αδύνατη χωρίς την πολύτιμη υποστήριξη του καθηγητή μου, Αν. Καθηγητή του τμήματος Ορθοδοντική κ. Ιωσήφ Σηφακάκη. Του εκφράζω ένα βαθύ ευχαριστώ για όλη την υποστήριξη που μου προσέφερε τόσο σε κλινικό όσο και σε επιστημονικό επίπεδο.
	Ιδιαίτερες ευχαριστίες θα ήθελα να εκφράσω στον Καθηγητή του τμήματος κ.Χαλαζωνίτη για την άριστη συνεργασία που είχαμε κατα την διάρκεια των μεταπτυχιακών μου σπουδών αλλά και στους υπόλοιπους καθηγητές κ.Βασταρδή, κ.Καναβάκη για την καθοδήγησή τους καθόλη την διάρκεια των σπουδών μου.
	Επιπλέον οφείλω τις πιο ειλικρινείς μου ευχαριστίες στον Αν.Καθηγητή του τμήματός μας κ.Απόστολο Τσολάκη που πάντα με ενθάρρυνε σε επιστημονικό, κλινικό αλλά και προσωπικό επίπεδο.
	Τέλος, θέλω να ευχαριστήσω του γονείς μου Νίκο και Μαρία και την αδερφή μου Ιωάννα για την αμέριστη συμπαράσταση και κατανόησή τους, οι οποίοι υπήρξαν πάντα ένα ανεκτίμητο στήριγμα για μένα και στους οποίους οφείλω όλη την διαδρομή των σπουδών μου μέχρι σήμερα αλλά και τον σύντροφό μου Δημήτρη για όλη την υπομονή, συμπαράσταση και υποστήριξή του.
	Στους γονείς μου Νίκο και Μαρία.
	Objectives: To map the scientific evidence related to the role of the mandibular third molars on the late crowding of the lower anterior teeth in patients with or/and without previous orthodontic treatment. The secondary outcomes included changes in mandibular arch width and arch length.
	Materials and Methods: The databases PubMed, Scopus, Proquest and Google Scholar. were searched for inception until April 2022. The included papers were studies evaluating the role of mandibular third molars on crowding of mandibular anterior teeth in patients of any age and gender, with mandibular third molars impacted or semi-impacted or erupted. Pre-determined and pre-piloted data collection forms were used to record the necessary information.
	Results: 13 observational studies were included in the present systematic review. Most of them were assigned an overall risk of bias in terms of moderate risk while the rest of them were at high risk. Four studies found an association between the presence of mandibular third molar and mandibular incisor crowding. Finally, 7 studies were included in the quantitative analysis. Three different meta-analyses were conducted: for patients a) with or b) without previous orthodontic treatment and c) in combination for patients with and without previous orthodontic treatment. According to the pooled results of all three meta-analyses, random effects model yielded a significant benefit for those without third molars against those with third molars, regarding crowding, mean Little’s irregularity index and mean arch length.
	Conclusions: Lower third molars may contribute to mandibular crowding and lower arch constriction. Further prospective research of high quality is needed to clarify the impact of third molars on anterior mandibular crowding.
	KEY WORDS: Anterior crowding; Tertiary crowding; Third molar; Wisdom teeth; Relapse; Systematic review

