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ABSTRACT:   

 

 
Background: The posterior short edentulism induces an imbalance in dental-maxillary system during time, the 

possible consequences affecting any of its components: teeth, periodontium, joints, muscles and nerves. 

Methods and Materials: The study was performed in the Department of Prosthodontics “Iuliu Hatieganu” 

University of Medicine and Pharmacy Cluj Napoca and 81 subjects with reduced posterior edentulism were 

enrolled.The clinical examination entailed occlusal analysis (maximum intercuspation and centric relation 

position, anterior and left and right lateral guidance), muscle analysis (masticatory and head and neck muscles) 

and temporo-mandibular analysis (palpation and auscultation). Dental position modification and occlusal 

analysis were also assessed in a semi-adjustable articulator (Bioart A7 Plus). 

Results:The most frequent consequences found were: the vertical migration of the upper molars with no 

antagonist (72,41%),the mesial tooth translated distally in the lower arch  (65.28%) and in the upper arch the 

horizontal migration were quasi equal medially and distally (72.41% and 79.31% respectively). Periodontal 

modifications, such as gum recession in teeth neighbouring the edentulism, were found. The muscular 

modifications were minimal and the joint modifications were the asymmetry of condylar movements.   

Conclusion:The results showed that postponing the treatment of posterior edentulism (even reduced) induced 

modifications in the dental-maxillary apparatus which subsquently produced important repercussions in oral 

health status and complicated the treatment plan. 

 

KEYWORDS: dento-maxillary system, TMJ, muscular system, occlusal disease, posterior 

edentulism, dental position modifications 

 

 

Introduction:  

 

Short posterior edentulisms (one or 

two teeth) represent a frequent clinical 

situation in young adults. The patients 

usually postpone replacing the tooth loss, 

often because aesthetics is not directly 

affected. The edentulism is usually 

discovered due to another chief complain. 

The possible causes of partial edentulism 

in young adults are tooth decay 

complications, or periodontal disease, as 

well as acute or chronic injuries (occlusal 

trauma), cysts, benign/malignant tumours, 

infections of maxillary bones or 

extractions (for orthodontic, prosthodontic, 

prophylactic purpose).  

Without a proper prosthodontic 

therapy, an imbalance in the dento-

maxillary system will probably occur. As a 

result, all the anatomical elements - 

maxillary bones, muscles, 
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temporomandibular joints, teeth, and 

periodontium – which are continuously 

interrelated will be somehow affected, at 

one point, by untreated partial edentulism.  

The mandible kinematics is completely 

linked to the interrelationship between 

three systems: the dental system 

(occlusion), the osteo-articular system 

(maxilla, mandible and 

temporomandibular joint) and the 

neuromuscular system (masticatory 

muscles and the nervous system) [1]. 

Therefore, there are multiple 

complications that can occur as a result of 

untreated edentulism and they can 

manifest in different areas of dento-

maxillary system. 

Losing the proximal contact points, 

as well as loosing occlusal contacts 

between antagonists teeth will determine 

position modification of the remaining 

teeth, which will lead to interferences 

and/or premature contacts during the static 

or dynamic occlusion. The non-functional 

contacts disrupt the mandibular 

movements, which subsequently cause 

muscular in-coordination or 

temporomandibular disorders. Periodontal 

complications (for instance gingival 

recession) should also be considered a 

frequent complication [2, 3, 4, 5]. A 

classical example would be the loss of the 

first lower molar in young age which lead 

to “first molar syndrome”, displaying the 

following signs: mesial  and lingual tilting 

of the third and second molars (on the 

same quadrant with the edentulism), an 

accentuated curve of Spee associated with 

passive interferences in anterior guidance, 

extrusion or egression of the antagonist 

teeth, as well as interproximal spaces 

between frontal teeth, or even alveolar 

bone resorption on the frontal upper teeth 

[6].  

 

Objectives. Because of the 

negative effects determined by a posterior 

partial edentulism, even a short one, a 

complex clinical assessment is mandatory, 

taking into consideration the inter-

relationship between dental and osteo-

articular systems. The aim of the study was 

to analyse the modifications that occur in 

the dento-maxillary system (periodontal, 

muscular, and articular) due to the lack of 

prosthetic restoration in case of reduced 

posterior edentulism in a group of young 

adults. Another aim was to assess which 

were the most frequent tooth position 

modifications and if any correlations 

between the modifications of tooth 

position and the interferences and 

premature contacts (maximal 

intercuspidation, centric relation, 

propulsion and lateral movements) can be 

made. 

 

Material and Method 

The study was performed at the 

Prosthodontics Department, of the 

University of Medicine and Pharmacy 

"Iuliu Hatieganu", Cluj-Napoca, between 

October 2018 and June 2019, on 81 

subjects, students at the Faculty of Dental 

Medicine. After the Ethics Committee of 

the University of Medicine and Pharmacy 

"Iuliu Hatieganu" approved the study, all 

subjects included signed an informed 

consent to participate in the study, as well 

the consent to use their protected medical 

data in the current study. 

 The study’s inclusion criteria were 

as follows: (1) age between 20 and 28 

years old; (2) edentulisms older than 5 

years; (3) good general health condition; 

(4) without any other systemic pathology; 

(5) good hygiene. The exclusion criteria 

were as follows: (1) the existence of long 

span edentulism (more than 2 teeth); (2) 

tooth loss in other areas of dental arches – 

frontal and lateral; (3) ongoing orthodontic 

treatments; (4) history of cervico-facial 

trauma; (5) history pf orthognatic surgery; 

(6) periodontal disease; (7) parafunctions 

(bruxism); (8) any chronic or acute 

systemic disease. 

 All subjects were evaluated by two 

examinators following the same protocol. 
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The examination included clinical extra-

oral exam of the masticatory muscles, 

TMJ, as well as the occlusion exam. The 

occlusal examination was completed by 

mounting the diagnostic models of each 

subject into a semi-adaptable articulator 

(A7 semi-adaptable articulator – Bio-Art, 

Brazil). 

 The muscular examination was 

performed for 4 masticatory muscles: the 

temporalis muscle, the masseter muscle, 

the medial and the lateral pterygoid 

muscles. The existence of hypertrophy, 

hypertonia, muscle contraction and muscle 

pain were verified through palpation. 

 Temporomandibular joint (TMJ) 

examination was performed by palpation 

and auscultation, searching for different 

signs and symptoms like: pain, joint jump, 

symmetry and amplitude of condylar 

movements, joint noises (clicking, 

crepitus). 

 For the assessment of occlusal 

relationship the following aspects were 

evaluated: maximum intercuspal position 

(MI), central relation (CR), anterior 

guidance, lateral guidance. For the 

occlusal examination articulating paper 

has been used (Bausch), emphasizing the 

occlusal interferences and premature 

contacts.  

 The diagnostic models were casted 

based on the alginate impression of each 

arch. For the mounting of the upper model 

a facial bow has been used (Elite) and the 

lower model was mounted in centric 

relation occlusion (using Dawson’s 

bimanual technique of manipulation of the 

mandible). The articulator was afterwards 

programmed on average values for both 

condylar slope (30
0
) and Bennett angle 

(15
0
). Mounting the models into an 

articulator allowed to confirm the results 

of the clinical examination and to assess 

any abnormal tooth position. 

 All modifications regarding tooth 

position (vertical migrations – 

extrusion/egression, horizontal migrations 

– tilting/translation, rotations) were 

analyzed and measured on the diagnostic 

models (fig.1); for rotated teeth the 

examinators marked the direction toward 

each tooth modified its position. 

 

 
Fig. 1 - extrusion of 46 assessed during model analysis 

 

 

All information gathered from the 

clinical examinations and model analysis 

was gathered into the same chart. 

 The data obtained for each patient 

was subsequently quantified and inserted 

into a Microsoft Excel-type table. 

Statistical analysis of the centralised data 

was performed using IBM SPSS Statistics 

Subscription. Descriptive statistics was 

performed, and Person Chi-Square test 

was used in order to assess any 

correlations between different variables.  

 

Results 

Out of the 81 subjects included in 

the study, 42 (51.9%) females and 39 

(48.1%) males, aged between 20-28 years 

old. The most frequent type of edentulism 
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was the loss of first molar (85.18%), while 

the rest of the subjects lost either the first 

or second premolar (14.8%). Also, 52 of 

the subjects (64.19%) had an edentulous 

space on the lower arch, while 10 (12.3%) 

had edentulous spaces on both arches 

(table 1).  

 

 

Table 1 – distribution of subjects included in the study 
Varia

ble  
Gender 

Female/Male 
Age (years) Tooth loss Edentulous arch 

 F M 20-22 23-25 26-28 First 

molar 
Premolar 

(first/second) 
Lower 

arch 
Upper 

arch 
Both 

arches 
No. of 

partic

ipant

s 

42 

(51.9%) 
39 

(48.1%) 
30 

(37%) 
36 

(44.4

%) 

15 

(18.%) 
69 

(85.1%) 
12 

(14.8%) 
52 

(64.19%) 
29 

(35.8

%) 

10 

(12.3%) 

Total 81 (100%) 

 

 

All three types of pathological 

migration were observed on the subjects 

included in the study. For the edentulous 

spaces on the lower arch, 6 subjects 

(7.40%) had a type of vertical migration of 

the antagonist teeth towards the edentulous 

space. The most frequent teeth migrated in 

a vertical direction were the upper molars, 

and in this context, for 51 subjects 

(62.96%) the examiners found the 

egression type, while for 10 subjects, the 

extrusion type (12.34%).  (fig. 2) 

 

 
Fig. 2 Vertical extrusion of 26 

 

Regarding the horizontal type of 

migration, the results showed both tilting 

and translation adjacent teeth, toward the 

edentulous space.  In this context, out of 

the 62 cases with edentulism on the lower 

arch, in 65.28% of the cases, the mesial 

tooth translated distally toward the 

edentulous space, while in 8.33% of the 

cases, the distal tooth translated mesially, 

and in 88.89% of the case the distal tooth 

also tilted mesially, while in 2.78% of the 

cases no pathological tooth position was 

observed.  (fig 3) 
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Fig. 3 - 37 tilted and rotated lingually 

 

On the upper arch, the most 

frequent horizontal migration observed 

was translation. Out of the 39 cases with 

upper arch edentulism, in 72.41% of the 

cases, translation of the mesial tooth 

towards the edentulous space occurred, 

and in 79.31% of cases translation of the 

distal tooth occurred.  

After the assessment of rotations, 

those types of pathological migrations 

were observed on both edentulous arches, 

in different percentages. For the lower 

arch, both the mesial and distal adjacent 

teeth rotated, either buccal-mesially or 

buccal-distally (table 2). For the upper 

arch, the examiners observed adjacent 

teeth rotations, in either buccal-mesial 

direction or buccal-distal direction (table 

2)  

 

Table 2 – distribution depending on the type of tooth rotation 
Dental arch Mandible Maxillary 

 Mesial adjacent 

tooth 
Distal adjacent 

tooth 
Mesial adjacent 

tooth 
Distal adjacent 

tooth 
Type of rotation 

(buccal-mesial/ buccal-

distal) 

buccal-

mesial 
buccal-

distal 
buccal-

mesial 
buccal-

distal 
buccal-

mesial 
buccal-

distal 
buccal-

mesial 
buccal-

distal 

No. of cases (N/%) 39 

(62.5%) 
7  

(11.1%) 
10 

(16.6%) 
12 

(19.4%

) 

13 

(13.4%) 
10 

(27.6%

) 

3 

(7%) 
23 

(58.6%) 

 

Other pathological findings were 

related to the aspect of Spee curve, as well 

the Wilson curve. For 61 subjects (75.3%) 

the Spee curve was uneven, due to either 

egression or extrusion. At the same time, 

the Wilson curve was accentuated for 60 

subjects (75%), which presented the 

lingualisation of the distal adjacent tooth 

(mainly the second molar). 

 Occlusal examination revealed that 

63.04% of the subjects included in the 

study had at least one type of interference 

or premature contact, most of them being 

observed during lateral guidance. Also, 

interferences or premature contacts were 

detected during anterior guidance and 

central occlusion (fig.4). 



Romanian Journal of Oral Rehabilitation 

Vol. 12, No. 4, October - December 2020 

 

206 

 

 
Fig. 4- Distribution of occlusal interferences or premature contacts 

 

 Additionally to the descriptive 

analysis, we wanted to investigate if there 

are any correlations between the variables 

investigated on the subjects included in 

this research. The Pearson Chi-Square test 

revealed a p<0.05 when comparing the 

horizontal pathological migrations and the 

presence of occlusal 

interferences/premature contacts ( 

p=0.0384). 

Clinical examination revealed 

additional modifications in the dento-

maxillary system. Regarding the 

periodontal modifications, during intra-

oral examination gingival retraction was 

detected, more frequently on the lower 

arch, especially on the buccal and distal 

surface of the mesial adjacent tooth. The 

average measurement for gingival 

recessions was 2mm.  When probing the 

gingival sulcus, the results showed 

periodontal pockets in 9 cases (11.11%) 

(fig.5). 

 
Fig. 5 Gingival retraction on the buccal surface of tooth no. 4.5 

 

The examination of the masticatory 

muscles revealed muscle pain in 8 (9.87%) 

cases: 3 subjects presented pain in the 

temporal muscle, 3 subjects in the 

masseter muscle and 2 subjects showed 

pain in the medial pterygoid muscle. In 

addition, in 4 cases hypertonicity of 

masseter muscle was detected, and in 1 

situation the temporal muscle was found 

hypertonic.  

Temporomandibular joint (TMJ) 

examination revealed pathological 

findings in 36 (44.4%) subjects. Among 

them, 34 had joint noises during closing 

and opening of the mouth – in 32 cases 

clicking occurred, while in 2 cases crepitus 

was detected. Disk displacement was 

clinically detected in 16 cases (19.7%), 

and 4 of them accused joint pain. 

 

Discussions 

Teeth with pathological migration 

are a topic assessed in several other 

clinical studies. In the research conducted 

Wthout occlusal interferences 

Interferences/premature contacts in anterior guidance 

Interferences/premature contacts in lateral guidance 

Premature contacts in central occlusion 
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by Craddock et al. 92% of the teeth 

without antagonists presented extrusion, 

and the phenomenon was found to be more 

frequent in the maxillary teeth without 

antagonists. Similar aspects were found by 

Stokland L. et al [7]. The average value of 

the extrusion can reach 2.13 mm [8]. Other 

studies suggest that not all molars without 

antagonists migrate vertically, even if they 

do not have antagonists for a longer period 

of time [9], [10]. In the present study it 

was observed that molars without 

antagonists migrated in a percentage of 

75.3%. R. Smith also concluded, after 

model examination, that the second lower 

molar over-erupted after the extraction of 

the second maxillary molar [17]. Another 

study showed the increased risk of over-

eruption in the absence of antagonistic 

teeth [18, 19].  

 In the present study, vertical 

migrations were present in 61 cases, 

egression being observed in 75.30% of 

cases, most likely because of the subjects’ 

age. 

Another hypothesis, of Craddock et 

al., referring to the horizontal migrations 

of the adjacent teeth, limiting the 

edentulous space, claims that: (1) the 

frequency of horizontal migrations was 

higher for the lower arch; (2) the migration 

of the mesial adjacent tooth toward the 

edentulous space was more frequent also 

on the lower arch; rotation of the adjacent 

teeth was detected more frequently on the 

mandible, while rotation of the distal tooth 

was more common in the upper arch. 

Similar results were obtained in the 

present study. In addition, the results of 

our study showed that for the upper arch, 

the most frequent type of horizontal 

migration was translation.  

Another research showed that for 

the molars having an edentulous space 

mesially, the prevalence of tilting (>15
0
) 

was two times more common on the 

mandibular arch compared to the 

maxillary arch [7]. The study conducted 

by W. D. Lowe et al. concluded that most 

post-extraction tooth migrations occurred 

in the first five years after the tooth loss 

[20, 21].  

There is also another hypothesis in 

the literature, claiming that horizontal 

migrations of the adjacent teeth toward the 

edentulous space are minor in the first two 

years after the tooth loss [22]. Christou P. 

et al. highlighted in their study the 

appearance of three-dimensional changes 

in the position of teeth without antagonists 

[23]. 

Agerberg and Sandstrom studied 

the presence of interference and / or 

premature contacts in case of partial 

edentulism and their findings revealed an 

incidence between 75% and 89%. In the 

same context, the incidence found by H. L. 

Craddock et al. was 53% [24, 25]. In our 

study, the prevalence of occlusal 

interferences and premature contacts was 

63.04%, with a significant statistical 

association between the occlusal issues 

and the horizontal pathological migrations 

of the adjacent teeth (p=0.0384). 

Based on the results in this study, 

we consider that a larger group is required 

in order to determine whether a particular 

type of migration is a risk factor for the 

occurrence of certain premature contact/ 

interference. It was not analysed whether 

there is a statistically significant 

association between post-extraction 

migrations and musculoskeletal 

impairment because the existence of other 

risk factors in the occurrence of this 

pathology (bruxism, dento-maxillary 

disharmony or iatrogenic) was not taken 

into account. In addition, in some cases, 

the appearance of wear was observed for 

the adjacent teeth, which may indicate the 

existence of interferences in the 

mandibular dynamics, which were 

eliminated resulting in these wear areas. 

Another pathological change in 

dental position following the tooth loss is 

to negatively influence the occlusion 

curves, respectively Spee curve and 

Wilson curve.  Also, modifications in the 
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periodontal tissues (gingival recession and 

periodontal pocket) were observed in our 

research, fact which is confirmed by other 

studies published in the literature.  [9]. 

However, at 9 months follow-up, Dabaghi-

Tabriz Fet al. couldn’t identify a 

significant relationship between the 

variable of bleeding on probing, mobility, 

gingivitis and periodontal pocket on the 

adjacent teeth around inserted dental 

implants, as only 11.1% had one of the 

periodontal problems mentioned above 

[26]. 

Regarding the  incidence of 

temporomandibular dysfunction (TMD) 

for partially edentulous patients 

Reissmann DR. et al conclude that 

posterior edentulous spaces are not a factor 

in the progression of intra-articular 

dysfunctions [27]. This conclusion is 

confirmed by other studies as well [28, 

29]. However, a study conducted in 2018 

shows the association between the degree 

of condylar erosion and the number of 

posterior teeth being absent [30]. The 

present research aimed to detect the 

presence of signs and symptoms specific 

for TMD, without performing additional 

para-clinical examinations. Also, the 

psychological factor was not taken into 

account, as some authors suggest that it 

would be of great importance in the 

occurrence of temporomandibular 

dysfunction (Slade et al, 2007). In our 

study, 40 subjects examined had 

pathological TMJ modifications, of which 

4 patients reported pain.  

A study published by LeResche 

concludes that pain in the 

temporomandibular area is quite common 

and occurs in about 10% of the population 

over 18 years. Pain is a symptom that 

predominates among young people and 

middle-aged adults compared to the infant 

and geriatric population and 2 times more 

common among females [31, 32]. 

Temporomandibular joint pain has been 

reported more frequently on the side with 

the most teeth being lost, according to 

Elumalai et al [33]. Regarding joint noises, 

34 of the subjects included in our study 

were detected with either clicking (32 

subjects), or crepitus (2 subjects). 

According to the literature, among all 

clinical signs, joint noises were the most 

common [34, 35] and Al-Shumailan Y. et 

al conclude that in patients with partial 

tooth loss the prevalence of joint noises is 

increased [36]. 

In case of multiple posterior 

edentulous spaces, distributed in different 

quadrants, it seems that there is a higher 

risk of TMD [37, 38]. Other studies have 

concluded that even reduced mandibular 

posterior edentulism may accelerate the 

occurrence of pathological issues in the 

temporomandibular joint [39, 40, 41, 42, 

43, 39]. Another research shows a 

statistical significant association between 

the loss of the first maxillary premolar and 

the presence of temporomandibular 

dysfunction. However, the study did not 

reveal any other association between the 

loss of other teeth and the pathological 

findings of the stomatognatic system [44]. 

Regarding the masticatory muscles, 

it seems that they are less affected by 

partial edentulism, due to the high 

adaptive capacity of the neuromuscular 

system, which corresponds to data from 

the literature [38]. However, there are 

hypotheses that support the idea of painful 

sensitivity of the pterygoid muscle in 

patients with a small number of missing 

teeth [45] and the fact that there is an 

association between this painful muscle 

sensitivity and tooth loss [33], [38]. In the 

same, a study revealed an atrophy of the 

masseter muscle on the same side with the 

edentulous space [46]. 

 

Conclusion 

The present study showed that non-

restored edentulous spaces favoured the 

appearance of different complication on 

the dento-maxillary system, such as 

pathological tooth migration, occlusal 
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premature contacts and interferences, 

periodontal and dental issues.  

Also, pathological modification of 

the TMJ were assessed, as the most 

common sign of temporomandibular 

involvement was the lack of symmetry of 

the condylar excursion, followed by the 

presence of clicking or even crepitus. 

The fact that not many subjects 

suffered from muscle impairment is 

explained by the high potential for 

adaptation to harmful factors of the 

neuromuscular system.  

All the complication of non-

restored edentulous spaces affect the final 

prosthodontics treatment plan, for both 

conventional fixed partial dentures and 

implant supported crown. In this context, 

the practitioner has to treat firstly all the 

complications appeared due to tooth loss 

and hence the duration and the costs of the 

treatments will increase. 

Also, another aspect to be 

mentioned is the importance of preventing 

those complications, in this context; the 

patient should be motivated to restore the 

edentulous spaces soon as possible post-

extraction

.  
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