
Lec-5               prosthodontic          5th class /reem 

1 
 

 

 جامعة تكريت

 كلية طب االسنان

 

 
 مادة صناعة االسنان

 املرحلة اخلامسة

 م.م. ريم امحد شهاب

6102-6102 

  



Lec-5               prosthodontic          5th class /reem 

2 
 

RESIDUAL RIDGE ATROPHY 
 
Residual ridge :-is a term used to describe the shape of the 
alveolar ridge after healing of bone and soft tissues following 
tooth extraction. 
 
Residual ridge remodeling:- 
Post tooth extraction, many inflammatory reactions is immediately  
activated, and the extraction socket is temporarily sealed by blood 
clotting. Epithelial tissues begin its proliferation and migration within 
the first week and the disrupted tissue integrity is quickly restored.  
Histologic evidence of active bone formation in the bottom of the 
socket is seen as early as 2 weeks after the extraction and the socket 
is progressively filled with newly formed bone in about 6 months, even 
after the healing of wounds, the residual ridge alveolar bone 
undergoes a lifelong remodeling. The size of the residual ridge is 
reduced most rapidly in the first six months, but the bone resorption 
activity of the residual ridge continues throughout life at a slower rate, 
resulting in removal of a large amount of jaw structure 

 

The rate of RRR is different among persons and even at different 
times and sites in the same person. Residual ridge remodeling affects 
the function of removable prostheses. Hence treatment of edentulous 
patients requires a maintenance phase that must be carried out 
throughout the life of a patient. 
R.R.R.is chronic , progressive ,irreversible and cumulative. 
 

Bone is dynamic 
Bone is constantly remodeling and recycling  
Coupled process between  
1-bone deposition by osteoblast 
2-bone resorption by osteoclast 
This happen to prevent mineral salts from crystallizing 
protecting against brittle bones and fractures. 

Classification of sequence of residual ridge resorption 
according:- 
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phase 1 
: Pre-extraction: The lower central incisor is in its socket with very thin 
labial and lingual cortical plates with the lamina dura. 
 
phase2 
: Post-extraction: The healing period includes clot formation, clot 
organization, filling of the socket to the height of the cortical plates with 
new trabecular bone, and epithelization over the socket site. 
phase3 
: High, Well-Rounded Residual Ridge: The cortical plates are rounded, 
narrowing of the crest of the ridge has begun, and remodeling of the 
internal trabecular structure has taken place. 
phase4 
: Knife edged Residual Ridge: There is marked narrowing of the 
labiolingual diameter of the crest of the ridge. 
phase 5 
: Low-Well Rounded Residual Ridge: The end result of progressive 
labiolingual narrowing of a knife edged ridge is the disappearance of the 
knife edged portion. A more widely rounded, but considerably lower 
residual ridge remains. 
phase6 
: Depressed Residual Ridge: Resorption has continued below the level of 
the genial tubercle. 
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FACTORS AFFECTING Residual Ridge Resorption (RRR).: 
RRR is a multi-factorial, biomechanical disease that results from a 
combination of anatomic, metabolic and mechanical determinants.  

These factors vary among patients.  
Anatomic Factors: 
RRR Anatomic factors as  
amount of bone and quality of bone. 
1-Amount of bone: 
some large ridges resorb rapidly and some knife edge ridges 
may remain with little changes for long periods of time. Although 
the broad ridge may have a 
greater potential for bone loss, the rate of  
vertical bone loss may actually be slower than that of a small 
ridge because there is more bone to be resorbed per unit of 
time and because  
the rate of resorption also depends on the density of bone. 
2-Quality of bone: 
The denser the bone, the slower the rate of resorption because 
there is more bone to be resorbed per unit of time 
Metabolic factors: 
RRR varies directly with certain systemic or localized bone 
resorptive factors and inversely with certain bone factors 
formation. 

RRR  α  bone resorption factors 

            Bone formation factors 
 
 In equilibrium the two antagonistic actions (of osteoblasts and 
osteoclasts) are in balance. In growth, although resorption is 
constantly taking place in the remodeling of bones as they grow 
increased osteoblastic activity more than makes up for the bone 
destruction.  
 
Whereas in osteoporosis, osteoblasts are hypoactive, in the 
resorption related to hyperparathyroidism 
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, increased osteoblastic activity is unable to keep up with the 
increased osteoclastic activity. The normal equilibrium may be 
upset and pathologic bone loss may occur if either bone 
resorption is increased or bone formation is decreased, or if 
both occur. 
 
Vit C aids in bone matrix formation 
Vit D acts through its influence on the rate of absorption of 
calcium in the intestine & on the citric acid content of bone. 
Vit B complex are necessary for bone cell metabolism. 
 
Functional Factors: 
Functional factors include the frequency, intensity,  
duration and direction of forces applied to bone which are translated 
into cellular activity, resulting in either bone formation or bone 
resorption.  When force within certain physiologic limits is applied to 
living bone that force, brings about by some unknown mechanism the 
remodeling of bone through a combination of bone resorption and 
bone formation.  
Masticatory and non-matiscatory force is ordinarily transmitted to the 
dento-alveolar bone through the periodontal ligament. Once the teeth 
are removed, the residual ridge is subjected to entirely different types 
of forces. Some RRR is due to “disuse atrophy”. Others RRR is an 
“abuse” bone resorption due to excessive forces transmitted through 
dentures. 
 

Prosthetic factor 

artificial environmentexcessive stress resulting from -1 

2-abuse tissues from lack of rest 

3-long continued use of ill fitting denture 

4-lack of free way space due to increase vertical dimension of 

occlusion  
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5-in correct centric relation record 

Consequences of RRR 

1-Apparent loss of sulcus width and depth 

2-displacement of muscle attachment close to the ridge 

3-loss of vertical dimension of occlusion 

4-reduction of the lower face height 

5-increase in relative prognathia. 

6-changes in inter alveolar relation ship 

7-morphological changes of alveolar bone such as sharp spiny uneven RR 

8-Location of mental foramina close to the ridge crest. 

 

Treatment and prevention 

prevention of loss of natural teeth-a 

-:proper design of dentures and maintenance-b 

1-optimal tissue health prior to making impression 

2-impression procedures: 

-minimal pressure impression technique. 
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-selective pressure impression technique places stress on those 

areas that best resist functional forces 

-adequate relief on non- stress bearing areas. 

3-during teeth arrangement: 

-avoidance of inclined planes to minimize dislodgement of 

dentures and shear forces 

-Centralization of occlusal contacts to increase stability –provision 

of adequate tongue room to improve stability of denture in 

speech and mastication. 

-occlusal table should be narrow   

nutrition-c 

:pre prosthetic surgery-d 

excessive RRR leads to loss of sulcus width and depth with displacement 

of muscle attachment more to the crest of residual ridge. 

Osseous reconstruction  surgeries, removal of high frenal attachments, 

augmentation procedures(bone graft) Vestibuloplasty –etc  

May be required to correct these condition 

immediate denture-e 

help to  minimize ridge resorption and contribute to : over denture-f

enhanced retention,stability and support of prosthesis along with 

preservation of proprioception. 

implants-g 
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