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      The Effects of Partial Edentulism 
on the Stomatognathic System 
and General Health       

     Olcay     Şakar     

2.1             Defi nitions 

    Combination syndrome      The characteristic 
 features that occur when an edentulous max-
illa is opposed by natural mandibular anterior 
teeth, including loss of bone from the anterior 
portion of the maxillary ridge, overgrowth of 
the tuberosities, papillary hyperplasia of the 
hard palate’s mucosa, extrusion of the lower 
anterior teeth, and loss of alveolar bone and 
ridge height beneath the mandibular remov-
able dental prosthesis bases—also called ante-
rior hyperfunction syndrome   

  Residual ridge      The portion of the residual bone 
and its soft tissue covering that remains after 
the removal of teeth   

  Residual ridge resorption      A term used for the 
diminishing quantity and quality of the resid-
ual ridge after teeth are removed   

  Supraeruption      Movement of a tooth or teeth 
above the normal occlusal plane   

   Tooth loss is a very important phenomenon 
which affects both oral and systemic health. 
Dentists should be aware of the possible con-
sequences or concomitant conditions of tooth 
loss and inform their patient or refer them to a 

 physician when necessary. It is also vital to know 
which dentition and/or patient is at a greater risk 
due to tooth loss and to decide the treatment plan 
in the light of these facts. 

 Dentition is completed by the eruption of the 
second molars. Thus occlusion is achieved by the 
existence of 28 teeth. The absence of one or more 
third molars has been observed in approximately 
25 % of the population. 

 For the most part, posterior tooth loss is 
observed more than anterior tooth loss and upper 
teeth are lost before lower teeth. Initially, the fi rst 
molars are commonly lost. Afterwards, second 
molars, second premolars, and fi rst premolars 
may follow. Posterior tooth loss generally occurs 
bilaterally. 

 Tooth loss may impair the functional stability 
of the stomatognathic system. The aftereffects of 
tooth loss show individual differences, which 
depend on local and systemic factors. Number 
and location of the missing teeth, occlusal rela-
tionships, the periodontal status of the remaining 
teeth, and movement pattern or size of the tongue 
can be considered as local factors. Neuromuscular 
control mechanism, age, psychological status, 
and general resistance can be accepted as sys-
temic factors. Thus, it has been concluded that it 
is not possible to predict the identical conse-
quences of tooth loss for every patient, and it 
should be noted that every partial edentulism 
does not have to be treated immediately (see 
Chap.   5    ).  
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2.2     Consequences of Tooth Loss 

 In spite of the individual differences, one or more 
following consequences that might affect the oral 
and systemic health can be observed after tooth 
loss:

    1.    Alveolar residual bone loss is the main result 
of tooth loss (Fig.  2.1a, b ) and occurs rapidly 
in the fi rst 3–6 months after the extraction; 
however, it continues throughout the life at a 
slower rate. Various results from studies have 
shown that horizontal bone loss (average 
3.87 mm) was more than vertical bone loss 
(average 1.67 mm). Both horizontal and verti-
cal bone loss have mainly been observed at 
the buccal part of the residual ridge which 
becomes narrower and shorter after the resorp-
tion process. Therefore, the alveolar ridge is 
relocated in a more posterior position. 
Relocation of the ridge is more noticeable in 
the maxilla, necessitating more lip and cheek 
support in the buccal region.

       2.    Migration of the teeth in the form of tipping, 
extrusion, and rotation may occur, especially 
after the fi rst year of the extraction. It has 
been demonstrated that supraeruption 
occurred in most of the unopposed teeth, usu-
ally resulting in periodontal attachment 
reduction, and is mostly observed in the upper 
arch (Fig.  2.2a, b ). Supraeruption can be 
divided into active eruption (in which the 
tooth erupts out of its socket while the peri-
odontium remains stable as seen in Fig.  2.2 ) 
and growth of the periodontium (growth in an 
occlusal direction of the periodontal tissues 
including the alveolar bone, together with the 
tooth as seen in Fig.  2.3a, b ). The teeth adja-
cent to the extraction site have a tendency to 
tip towards this side. While rotation of teeth 
mesial to the edentulous site has been more 
observed in the mandible, rotation of teeth 
distal to the edentulous ridge is greater in the 
maxilla.     This shift may continue until the 
tooth encounters an obstacle (such as other 
teeth or the residual ridge) and a new occlusal 
balance may develop. After the migration of 
the teeth, premature contacts and interfer-
ences may occur. Thus, pseudoprognathism 
and retruded contact position interferences 
(Fig.  2.4a, b ) may develop or a pathway may 

a

b

  Fig. 2.1    ( a ,  b ) Tooth loss results in alveolar bone loss 
showing individual differences. Preserving of teeth is vital 
to protect the residual bone ( a ), and severe bone loss ( b ) 
can be prevented or slowed down by saving the teeth as 
long as possible with different prosthodontic treatment 
alternatives       

a

b

  Fig. 2.2    ( a ,  b ) Active eruption in maxillary fi rst molar       
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be created by wearing between the opposite 
teeth  (Fig.  2.5a–c ). Further changes that could 
affect oral health may develop, such as trau-
matic occlusion, root and furcation exposure, 
soft tissue trauma, plaque retention, and loss 
of proximal contacts resulting in food 
impaction.

    There is no consensus regarding the nega-
tive effects of occlusal interferences on the 
stomatognathic system. Furthermore, it should 
be noted that the relationship between tooth 
loss or occlusal factors and temporomandibu-
lar disorders is controversial (see Chap.   21    ).   

   3.    Enlargement of the tuberosities may be 
observed. When mandibular molars are lost, 
maxillary teeth may extrude together with the 
alveolar process, and as a consequence, exces-
sive fi brous connective tissue may occur. If 
this tissue cannot be reduced surgically in the 
post-extraction phase, it may result in contact 
with the retromolar pad, inappropriate occlusal 
plane, and/or lack of space for denture mate-
rial (Fig.  2.6a, b ). Although it is not observed 
in all cases, overgrowth of the tuberosities can 

also be observed in cases which have only 
anterior mandibular teeth and a maxillary 
complete denture. Additionally, it has been 
revealed that these patients are at risk of the 
formation of hypermobile tissue in the ante-
rior maxillary jaw region (Fig.  2.7a, b ). These 
processes were explained by Kelly as two 
symptoms of the “combination syndrome.”

        4.    Loss or decrease of occlusal vertical dimen-
sion may develop. Alterations of occlusal ver-
tical dimension may occur due to loss of tooth 
contacts, displacement of the teeth, and 
uncompensated tooth wear (see Chap.   22    ).   

   5.    When all posterior occlusal units have been 
lost, overloading of the anterior tooth region 
may occur (Fig.  2.8 ).

       6.    Masticatory function may be impaired and/or 
unilateral or anterior chewing may occur, 
especially in free-end saddle partially edentu-
lous cases. Digestion begins in the mouth, and 
many nutrients need chewing before swallow-
ing. Patients with impaired dentition may 
encounter nutritional problems which may 
lead to systemic disorders and psychosocial 

a

b

  Fig. 2.3    ( a ,  b ) In some cases, supraeruption of the teeth 
occurs accompanied by the growth of the periodontal tis-
sues and alveolar bone       

a

b

  Fig. 2.4    ( a ,  b ) After tooth loss, migrated teeth may cause 
premature contacts and interferences       
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a

c

b

  Fig. 2.5    ( a – c ) After 11 years of the partial edentulism without any prosthetic treatment, patient is closing her mouth on 
a pathway formed by wearing on the second premolar       

a

b

  Fig. 2.6    ( a ,  b ) Overgrown tuberosity may contact with 
the retromolar pad leaving no space for a prosthetic 
restoration       

a

b

  Fig. 2.7    ( a ,  b ) In cases having anterior mandibular teeth 
and maxillary complete denture, hypermobile tissue in the 
anterior region of the maxilla may be more likely to 
develop       
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diffi culties. It has been revealed that the chew-
ing ability is signifi cantly impaired when 
more than 7 teeth are missing and chewing 
ability is satisfactory with 20 or more teeth, 
especially if the teeth are well positioned as in 
the premolar dental arch. As a result, numbers 
and types of occluding pairs of teeth are 
important to evaluate masticatory function 
(shortened dental arch—see Chap.   5    ). In cases 
having large or bilaterally tooth-bound eden-
tulous areas, masticatory function may also be 
disturbed. Although these cases may be able 
to chew with most of the remaining occlusal 
contacts, they may need longer chewing time 
and swallow larger particles, which may lead 
to digestive problems, and this may cause 
them to prefer easy-to-chew food items.   

   7.    Especially in the absence of anterior teeth and 
maxillary premolars, esthetics, speech, and 
physiognomy are affected (Fig.  2.9a, b ). 
Psychosocial problems (such as loss of self- 
esteem and self-confi dence) and disorders 
may develop. It has been shown that adults 
with depression and anxiety were more likely 
to have tooth loss. In other words, adults with 
depression, either in the long term or short 
term, were signifi cantly more likely to have 
had at least one tooth removed than those 
without these disorders.

       8.    Loss of teeth may cause and/or increase risk 
of several systemic diseases:
    (a)    As patients with impaired dentition tend 

to eat soft food and avoid vegetables or 
fruit which are hard, they have a higher 
risk of obesity. This may result in 
increased gastrointestinal disorders, high 
cholesterol levels, cardiovascular dis-
eases, and noninsulin-dependent diabetes 
mellitus. A recent study also showed that 
the number of natural teeth is inversely 
associated to the presence of metabolic 
syndrome in adults.   

   (b)    It has been demonstrated that tooth loss 
increases the risk of electrocardiographic 
abnormalities, hypertension, heart failure, 
ischemic heart disease, stroke, and aortic 
valve sclerosis. It has been revealed that 
both men and women with 1–10 teeth had 
a signifi cantly higher risk of coronary 
heart disease compared to subjects with 

  Fig. 2.8    Posterior tooth loss may result in overloading of 
the anterior tooth. This situation may be further exacer-
bated by the presence of periodontal problems       

a

b

  Fig. 2.9    ( a ,  b ) Loss of teeth can also cause psychological 
problems in addition to functional problems       
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25–32 teeth. Furthermore, a similar study 
has showed that a sevenfold increased risk 
for mortality from coronary heart disease 
has been observed in subjects with less 
than 10 teeth compared to subjects with 
more than 25 teeth.   

   (c)    It has been shown that tooth loss may 
increase the proportion of gastrointestinal 
disorders, such as chronic infl ammatory 
changes of the gastric mucosa, upper gas-
trointestinal and pancreatic cancer, and 
peptic or duodenal ulcers.   

   (d)    The results of a study showed a signifi -
cant positive correlation between tooth 
loss and orodigestive cancer mortality 
risk, but a causal relationship has not been 
determined yet.   

   (e)    It has been shown that periodontal dis-
ease may result in tooth loss, and this 
may increase the risk of chronic kidney 
disease.   

   (f)    Missing teeth may affect the daily func-
tions, physical activity, and quality of life. 
It has been shown that the above factors are 
affected by number, location, and distribu-
tion of missing teeth. It has been revealed 
that the number of occluding pairs is an 
important factor for oral health quality of 
life and having less than 20 teeth increases 
the prevalence of negative impacts. It has 
also been shown that having nine and 
fewer teeth had a signifi cant effect on the 
physical index of general health-related 
quality of life. Furthermore, it has been 
found that reduced dentition, if not treated 
with a removable or fi xed denture, reduces 
the physical index of quality of life to the 
same level as cancer or renal diseases.             
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