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 Introduction 

An adequate dentition is of importance for well-being and life quality. 

However, edentulism is still a major public health problem worldwide. It is a 

debilitating and irreversible condition and is described as the “final marker of 

disease burden for oral health” (Cunha-Cruz et al., 2007). 

 Ill-fitting denture causes a constant trauma to the underlying tissue 

resulting in unsupported hypermobile tissue and its common finding in long-

term denture wearers (Crawford et al., 2005). 

  Ideally, the masticatory mucosa overlying the residual ridges must be 

neither too thin nor too thick, the ideal average thickness being about 1.5 to 2 

mm (Dong et al., 2015). 

  Excessive movable mucosa over the residual alveolar ridge (i.e flabby 

ridge) is a perplexing problem for both the patient and prosthodontist and it has 

long been believed that the condition is caused by the presence of opposing 

natural teeth to a maxillary edentulous anterior area (Stavreva , 2020). 

  Palmqvist et al. in 2003, debunked this when he conducted a 

comprehensive review of studies investigating flabby ridges cases and reported 

that there was no evidence to support the belief that bone resorption in the 

anterior maxilla is related to the presence of anterior mandibular teeth. 

 This probably not surprising when the many complex factors influencing 

bone metabolism are considered (Kovacić et al., 2010). 
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Construction of dentures over flabby foundation poses a great challenge 

to a prosthodontist while rehabilitating patients with flabby ridges. So many 

therapies that are suggested in such cases include surgical excision of flabby 

mass, implant-supported dentures or conventional prosthesis without surgery 

(Bansal et al., 2014). 

  Several impression techniques are proposed in the literature for recording 

flabby ridges with the minimum amount of tissue displacement. These 

techniques include, muco-compressive (displacive, entire denture bearing 

tissues are displaced), muco-static (non-displacive, denture bearing tissues are 

not displaced) and selective pressure impression (denture bearing tissues are 

selectively displaced) (Srivastava et al., 2019). 
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This review aim to; 
 

1- To identify etiological factors of the flabby ridge condition in the edentulous 

patients. 

2- To determine the most appropriate type of treatment for edentulous patients 

with flabby ridges. 
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Review of the Literature 

1.1  Complete edentulism 
 

Edentulism is defined as the absence or complete loss all natural 

dentition teeth. Tooth loss has long been considered an inevitable part of the 

aging process (GPT9, 2017). 

Although the prevalence of complete tooth loss has declined over the last 

decade, edentulism remains a major disease worldwide, especially among older 

adults (Douglass et al., 2002). 

Tooth loss can have negative impacts on facial appearance, speech, and 

compromises the integrity of the dentition and can lead to clinically significant 

deficits in masticatory function and nutrition (Brennan et al., 2008). 

The replacement of missing teeth by appropriately designed prostheses is 

in demand, and is required to maintain a good health status and normal life 

(Tyson et al., 2007). Studies hypothesized that edentulism could be more 

prevalent in women than in men (Müller et al., 2007). 

Zaigham and Muneer, in 2010 and also Abdel-Rahman et al. in 2013 

proposed that dental caries and periodontal disease were the main causes of 

tooth loss in early childhood and adolescence. Kisely et al., in 2016 and Yoo et 

al., in 2019 both proposed that mental diseases such as depression and general 

diseases such as diabetes mellitus and were also linked to tooth loss. 

Alcoholics were found in a study to have a higher prevalence of dental 

caries, periodontitis, teeth loss and mucosal lesions compared with non-

alcoholic subjects (Priyanka et al., 2017). Moreover, current smokers present a 

higher risk of tooth loss than former smokers (Souto et al., 2019). 

Studies show that edentulism is closely associated with socioeconomic 

factors and is more prevalent in poor populations (Buchwald et al., 2013). 

In 2015–2018, the prevalence of complete tooth loss was 12.9% among 

adults aged 65 and over and increased with age (C.D.C., 2019). 

An association between education level and oral health conditions in 

elderly habitants of Helsinki could be demonstrated in the study of Siukosaari 

et al. in 2005 they showed that subjects with a high education level had more 

remaining teeth. 
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1.2  Prosthodontic diagnostic index (PDI) for complete edentulism 
 

The American College of Prosthodontists' standardized system for 

edentulism classification. The system uses four diagnostic parameters to 

categorize the complexity of an edentulous patient's therapy (Figure 1.1) 

(GPT9, 2017): 

 

These four criteria identify patients as; 

Class 1 (ideal or minimally compromised). 

Class 2 (moderately compromised). 

Class 3 (substantially compromised). 

Class 4 (severely compromised). (GPT9, 2017)  

(Figure 1.1) Classification system for completely edentulous patients (McGarry et al., 2002) 
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1.3 Outcome of poor treatment or ill fitted dentures 
 

Dental and prosthetic conditions have a substantial effect on Oral Health-

related Quality of Life. Prevention of tooth loss at an early stage and denture-

related treatments (adjustment of dentures) seem to be important to maintain 

high Oral Health-related Quality of Life among the aged nursing home 

populations (Klotz et al., 2017). 

A poorly fitted prosthesis can give rise to a plethora of problems like 

pain, discomfort in mastication and speech, sore spots, epulis fissuratum and 

unsupported hypermobile tissue or flabby ridges (Figure 1.2) (Mohan et al., 

2013). 

Ill-fitting dentures are also a risk factor for the development of oral 

cancer (Singhvi et. al, 2017). 

Denture stomatitis is perhaps a result of the denture acting as a reservoir 

of candidal organism was found in a study. Also, Denture fitting and xerostomic 

factors are perhaps not primary factors. Thus there is no association between the 

fungal presence in the tissue and the clinical symptoms of DS. Therefore, 

treatments for DS should first focus on sanitization of an existing denture or 

fabrication of a new denture (Altarawneh et. al., 2012). 

A 
B 

(Figure 1.2) (A) Epulis Fissuratum (Huppet al., 2018) and (B) Denture Stomatitis (junior 

dentist, 2021) 
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1.4  Unsupported hypermobile tissue or (Flabby ridge) 

 

Flabby ridge (displaceable ridge/fibrous ridge) is a clinical condition that 

affects the retention, stability and support of a prosthesis. According to GPT-9, 

it is an “excessive tissue” or a “movable tissue”. It is a tissue adaptation to 

overcome the changes caused by residual ridge resorption in providing adequate 

support which relining procedures will otherwise do. 

Flabby ridge is actually replacement of alveolar bone by fibrous tissue 

with poor denture supporting properties, most commonly seen in the anterior 

maxillae as a result of combination syndrome (Kelly Syndrome) due to 

excessive load of the residual ridge (Carlsson, 1998).  

Flabby ridges are composed of mucosal hyperplasia and loosely arranged 

fibrous connective tissues as well as denser collagenase connective tissue. In the 

soft tissue, varying amounts of metaplastic cartilage &/ or bone has been 

reported (Zarb, Bolender, 2003). 

Flabby ridges could arise as a result of unplanned or uncontrolled dental 

extractions, long term denture wear without maintenance, poor systemic health, 

trauma from the denture base, malocclusion, and ridge resorption or due to 

aberrant forces on the prosthesis (Crawford, Walmsley, 2005). 

It had been found that in 24% of edentulous maxillary arches and 5% of 

edentulous mandibles, mostly the anterior region. Often related to the degree of 

bone resorption and in severe cases this can be to the level of the anterior nasal 

spine (Lynch et al., 2006). 

Patients commonly complain of an ill-fitting removable prosthesis and 

mucosal discomfort. Denture stability and support are significantly 

compromised due to the mobility of the underlying soft tissue (Bindhoo et al., 

2012). 
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Each patient wore a complete maxillary denture opposed by mandibular 

teeth and a distal extension removable partial denture. The observations 

included alveolar bone resorption in the anterior maxilla, enlargement of the 

tuberosities and bone resorption underneath the mandibular denture bases. 

Although the flabby ridge may provide poor retention for the denture, it may 

still be better than no ridge at all. The cause of this problem is the lack of 

posterior seal and excessive bony resorption beneath the mandibular partial 

denture (Kelly, 1972). 

Kelly in 1972 also suggested the term “combination syndrome” to 

describe the clinical features, including (Figure 1.3 and 1.4 (A)): 

 Loss of bone from anterior part of maxillary ridge. 

 Overgrowth of tuberosities. 

 Papillary hyperplasia in the hard palate. 

 Extrusion of lower anterior teeth. 

 Loss of bone under partial denture base. 

 

Saunders et al, in 1979 described 6 additional changes associated with this 

syndrome. They include (Figure 1.3 and 1.4 (B)): 

 Loss of vertical dimension of occlusion. 

 Occlusal plane discrepancy. 

 Anterior spatial repositioning of mandible. 

 Poor adaptation of prosthesis. 

 Epulis Fssuratum. 

 Periodontal changes. 
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Enlarged tuberosities may have other causes than those described by 

Kelly as part of combination syndrome. Enlarged tuberosities are often seen 

together with supra-erupted maxillary molars. In situations where mandibular 

molars have been lost, the opposing maxillary molars may supra-erupt as part of 

the alveolar process resulting in enlarged tuberosities that are unrelated to 

denture use (Figure 1.5) (Lee et al., 2020).    

(Figure 1.3) (A) Five changes described by Kelly and (B) Six additional changes 

described by Saunders et al. (Kelly, 1972) 

B 

A B 

A 

(Figure 1.4) Prosthetic field examination (A) maxillary with frontal flabby ridge; (B) 

mandible Kennedy class I edentation (Ștefănescu et al, 2021) 
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(Figure 1.5) (A) Flabby vs. (B) Normal maxillary ridge tissue (Labban, 2017) 

A B 
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1.5  Examination 

The initial consultation should involve a thorough examination of the 

alveolar ridge and overlying soft tissue anatomy. Ideally, the patient presents 

with a well-rounded ridge that is adequate both in height and width. 

Additionally, any abnormalities in the mucosal architecture must be noted 

(Figure 1.6). (Bansal et al., 2014) 

Practitioners must therefore pay particular attention to patients presenting 

with an edentulous anterior aspect of maxilla opposing preserved mandibular 

anterior teeth. However there are some reports of posteriorly located flabby 

ridges (Figure 1.7). (Bansal et al., 2014) 

 

The flabby ridge, on the surface of the bone support of complete 

edentulous prosthetic fields, can have various locations and structures, thus 

imposing a classification (Figure 1.8) (Ștefănescu et al, 2021): 

Depending on location: 

 upper frontal edentulous ridge (very often) 

 upper fronto-lateral edentulous ridge (often) 

 maxillary tuberosity (rare) 

 lower frontal edentulous ridge (very often) 

 lower fronto-lateral edentulous ridge (rare) 

 retromolar pad (often) 

(Figure 1.6)  Anterior 2/3 of an edentulous 

maxillary arch with evidence of fibrous 

tissue (yellow arrows). (Imran, 2018) 

(Figure 1.7) Flabby tissue in the 

maxillary posterior region (Imran, 2018) 
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Depending on the structure: 

 Hyperplasic, keratinized, with high antero-posterior and supero-inferior 

thickness  

 Atrophic, thin, small antero-posterior thickness and increased supero-

inferior length apparently histological normal appearance at inspection, 

but with increased mobility in all directions. 

 

1.6  Etiological factors for flabby ridge 

There are several factors (Anne, 2017): 

1) Long term denture wear without maintenance. 

2) Trauma from denture base. 

3) Ill-fitting dentures. 

4) Malocclusion. 

5) Poor systemic health. 

6) Unplanned extractions. 

7) Ridge resorption. 

8) Aberrant forces on prosthesis. 

9) Combination syndrome. 

 

A B 

(Figure 1.8) (A) Fronto-lateral, hypertrophied, hyper keratinized flabby ridge, with high 

antero-posterior mobility, large thickness, rhomboidal incisive papilla, “drop” appearance, 

low-insertion labial frenum, deep palatal arch in the anterior portion, neutral tuberosities, 

an oblique zone; (B) lower prosthetic field with flabby ridge in the lower frontal area, 

atrophic, with hyperplasia of the vestibule groove by continuous trauma due to the edge of 

a lower prosthesis without maintenance and stability. (Ștefănescu et al, 2021) 
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1.7  Treatment Planning 
 

When planning treatment for patients with edentulous maxillae and a 

partially edentulous mandible, the risk of development of the combination 

syndrome must be recognized. So, the aim of treatment should be to lessen the 

possibility for displacive forces during function by careful attention to 

impression surface details and occlusal contacts with the mandibular dentition. 

In the case of the latter, the clinician must also decide on the merits of providing 

posterior occlusal support (Misch, 2011). 

 

1.7.1 Systemic and dental considerations 
 

1) Review medical and dental history. 

2) Thorough clinical and radiographic evaluation of both hard and soft 

tissues associated with prosthesis wear. 

3) Resolution of any inflammation, if present. 

4) Evaluation of patient's caries susceptibility, periodontal status and oral 

hygiene. 

5) Factors to be considered in tooth to be used as abutment. (Tooth vitality, 

morphologic changes, number of roots, bony support, mobility, crown-

root ratio, presence and position of existing restorations, position of teeth 

in the arch, the availability of retention and guide planes.) (Urdaneta et 

al., 2012 ; Salentijn et al., 2014) 
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1.8 Clinical significance of flabby ridge 
 

The most significant clinical problems that associated with edentulous flabby 

ridge are (Allen et al., 2005): 

a) Retention/stability of the maxillary complete denture. 

b) Lack of posterior inter-occlusal space. 

Achieving retentive complete dentures relies on interplay between forces 

of retention, stability and support. To describe these succinctly; 

1) Retention depends on forces which resists displacement of the denture away 

from the denture bearing area. 

2) Stability relies on avoiding forces likely to displace the denture laterally or 

antero-posteriorly. 

3) Support is provided by factors which resist displacement of the denture into 

the denture-bearing tissues (GPT9, 2017). 

There is an “interplay” as mentioned before between these factors (Figure 

1.9), which must be borne in mind when planning complete replacement 

denture. When anterior maxillary ridge is flabby, the main problem is poor 

support for the denture which becomes displaced during function and retention 

and stability are compromised (Palmqvist et al., 2003). 

 

 
(Figure 1.9) Relationship between retention, stability and support that affect the retention 

of complete denture prosthesis (Pocketdentistry, 2021) 
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1.9  Management strategies 

 

The main approaches to the management of the flabby ridge are (Binimol et al, 

2022); 

 Conservative Approach. 

 Prosthetic Approach 

 Surgical Approach 

 Implant Retained Prosthesis 

 

1.9.1  Conservative Approach. (Recovery Program) 

Can be summarized in (Binimol et al, 2022): 

A. Tissue rest. 

 The prosthesis should be removed from the mouth for at least 8 hours a day for 

a few days before starting adequate treatment. 

B. Soft tissue massage.  

Washcloth, soft brush, sugarless gum to recover the blood supply, patient 

should massage the soft tissues two or three times a day. Instruct the patient to 

rinse using mouth wash or even use dissolving one-half teaspoon of table salt in 

a half glass of warm water. 

C. Modification of the denture by flange and occlusal adjustment.  

Diagnose and remove any pressure areas or sore spots using pressure-indicating 

paste (PIP) and topical & systemic anti-fungal medications. Correction of 

occlusal disharmonies by clinical remounting and restoring (VDO) the occlusal 

vertical dimension. 

D. Tissue conditioning.  

Relining the old prosthesis with soft tissue conditioners before fabricating new 

dentures (not as effective as rest, but patients prefer). The tissue conditioner acts 

as a cushion, absorbing the occlusal loads, enhancing their distribution to the 

supporting tissues, and stimulating healing of the inflamed mucosa. It should be 

changed every 72 hours. 
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1.9.2 Prosthetic Approach 
 

If the condition persists after conservative management then the prosthetic 

approach may be employed (Binimol et al, 2022): 

 Impression techniques. 

If the flabby tissue is compressed during conventional impression making, it 

will later tend to draw back and dislodge the resulting overlying denture. To 

obtain optimal support, an impression technique is essential which will 

compress the non-flabby tissues, and, at the same time, will not displace the 

flabby tissues. Numerous impression techniques have been suggested in the past 

decades to help record a suitable impression of a flabby denture-bearing area. 

When considering these, it is important to realize that all impressions for 

complete dentures could be categorized in three ways: 

 The muco-static technique (non-displacive). 

 The muco-compressive technique (displacive). 

 The selective pressure impression technique where some denture-bearing 

tissues are displaced and others are not. 

 

Currently, the reported studies do not clearly support the excellence of either of 

these techniques over the other. The following techniques have been described 

to manage flabby tissues. 

A. Window technique. 

The use of a close-fitting tray with a window cut in the tray around the 

fibrous ridge area. This design enables a close-fitting impression to be taken of 

the firm areas of the mouth, whilst impression plaster can be used to record the 

fibrous part. An impression is taken in impression paste (mucodisplacive). Once 

this has been set it is left in place and impression plaster (or any light body 

impression material - mucostatic) is painted over the flabby ridge (Figure 1.10). 

(Binimol et al, 2022) 
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1.  A Preliminary impression was made with alginate material using perforated 

edentulous stock trays. 

2.  A maxillary cast was poured and the flabby ridge area was marked, followed 

by fabrication of custom tray [spaced (2 mm), tissue stops] with two posterior 

handles (Figure 1). 

3.  The anterior window in the marked area was outlined using bald parker no 

15 before curing the tray material to facilitate removal of the window at a later 

stage (Figure 1.11). 

4.  The tray was tried in the patient mouth and the flanges were adjusted to be 2 

mm shorter than the depth of sulcus using a slow-speed motor and carbide 

acrylic trimming bur. 

5. Border molding was performed using the conventional technique with green 

stick impression compound following which a maxillary impression was made 

using monophase polyvinylsiloxane impression material (Figure 1.12). 

(Hakeem et al, 2022) 

  

(Figure 1.10) Intra-oral view of maxillary ridge with flabby area in the anterior region and 

Intra-oral view of mandibular ridge. (Ștefănescu et al, 2021) 
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6. The impression was evaluated carefully for defects and any excess material 

on the periphery was removed. In addition, the impression material in the area 

of flabby ridge was carefully removed using scalpel blade. 

7. The impression was re-seated in the patient mouth and a light body PVS 

impression material was injected starting from one of the side of the window to 

the other side (Figure 1.13). 

8. A master cast was poured from the impression (by using Beading, boxing and 

pouring) and occlusal rims was fabricated for maxilla-mandibular relation 

procedure (Figure 1.14 (a) and Figure 1.14 (b)). 

9. Following try-in, a maxillary and mandibular conventional complete denture 

was completed (Figure. 1.15, Figure. 1.16, and Figure. 1.17) (Hakeem et al, 

2022) 

             A common clinical challenge in this technique is the difficulty in 

uniform application and control of low viscous impression material on flabby 

tissues due to gravitational forces and different dental chair positions (maxillary 

arch). In addition PVS materials are preferred by clinicians as they are available 

in different viscosities suitable for muco-static and muco-compressive flabby 

ridge impressions. (Yunus et al. 2008)  

(Figure 1.11) Special tray with window 

cut. (Hakeem et al, 2022) 

(Figure 1.12) Secondary impression 

recorded with monophase 

polyvinylsiloxane impression material. 

(Hakeem et al, 2022) 
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(Figure 1.13) Flabby tissue recorded 

with light body elastomeric impression 

material  

(Figure 1.14 (a)) Recording orientation 

of occlusal plane using fox plane  

(Figure 1.14 (b)) Recording Maxillo-

mandibular relation 

(Figure 1.15) Teeth arrangement 

(Figure 1.16) Try in (Figure 1.17) Denture insertion 
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B. One-part impression technique (Selective perforation tray) 

A spaced special tray is prepared for use with a low viscosity impression 

material, such as impression plaster, low-viscosity silicone or alginate. Pressure 

on the unsupported, displaceable soft tissue can be minimized further by the use 

of holes in the tray overlying these areas. (Binimol et al, 2022; Verissimo et al, 

2020) 

1. Verify the flabby ridge (Figure 1.18). 

2. Perform the preliminary impression of the edentulous maxilla with 

irreversible hydrocolloid impression material. 

3. Remove a window related to the flabby ridge at the maxillary anterior 

region with a lecron instrument (Figure 1.19A). Refinement of the 

primary impression with alginate, proportionated with an increase of 50% 

more water in volume than recommended by the manufacturer, overlaid 

at the previous impression (Figure 1.19B).  

 

 

 

 

 

 

 

 

(Figure 1.19) (A) Confection of a window at the flabby tissue area, (B) Primary impression 

refined with alginate. (Verissimo et al, 2020) 

(Figure 1.18) Anterior flabby tissue. (Verissimo et al, 2020) 
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4. Obtain the primary plaster cast (Figure 1.20A) and relieve with wax 

spacer 07 with approximately 1mm thickness at the anterior maxilla 

flabby ridge area (Figure 1.20B). 

   

5. Fabricate the custom tray in colorless self-curing acrylic resin and 

perform perforations with a dental hand piece in the flabby ridge area 

with a carbide spherical bur (2 mm diameter) with 5mm of space between 

the holes (Figure 1.21A). 

 

6. Obtain the peripheral impression with low-fusing modelling compound 

stick, functional impression with zinc and eugenol paste (Figure 1.21B) 

and post-dam confection in wax spacer 07. 

(Figure 1.20) (A) Primary anatomic cast flabby ridge marking at the maxillary anterior 

region, (B) Relief made in wax spacer 07. (Verissimo et al, 2020) 

(Figure 1.21) (A) Custom tray perforated at the flabby ridge anterior region and intraoral 

tray evaluation, (B) Functional impression with zinc oxide and eugenol paste over the 

vestibule peripheral mold with low-fusing impression compound. (Verissimo et al, 2020) 
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7. Perform the beading with utility wax, 2 mm apart from the custom tray 

edge (Figure 1.22A) and obtain the functional cast in dental plaster 

(Figure 1.22B). 

 

C. Controlled lateral pressure technique 

This technique was recommended by several authors for use with a 

fibrous (unemployed) posterior mandibular ridge. They explain a technique in 

which tracing compound (green stick) is used to record the denture bearing area 

using a correctly extended special tray. A heated instrument is then wont to 

separate the greenstick associated with the fibrous crestal tissues and also the 

tray is perforated this region. Light body silicone impression material is then 

syringed onto the buccal and lingual aspects of the greenstick and the 

impression inserted. The excess material is squeezed out through the holes and 

theoretically the fibrous ridge will assume a resting central position having been 

subjected to even lateral pressures (Figure 1.23). (McCord, 2000) 

 

  

(Figure 1.22) (A) Beading with utility wax, (B) Maxillary functional cast. (Verissimo et 

al, 2020) 

(Figure 1.23) Controlled lateral pressure technique. (Ashish, 2016) 
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D. Palatal splinting using a two-part tray system 

In 1964, Osborne described this procedure involving two overlying 

impression trays used for recording maxillary arches with displaceable anterior 

ridges. A primary model is made using the fitting surface contour of a previous 

denture. From this a palatal tray is fabricated with wax being employed to make 

space on the palatal aspect of the mobile area and lengthening to the ridge crest 

on all sides of the arch. In this palatal tray, a low viscosity zinc oxide paste 

impression is taken of the palate. An upward force is sustained until it is 

apparent that the mobile ridge is just beginning to have pressure applied to it. 

Once this has set, a second special tray impression is taken completely 

enclosing the first tray. It should be inserted from in front, backwards, and also 

the presence of the supporting zinc oxide should prevent backward 

displacement of the mobile ridge (Figure 1.24, 1.25, 1.26, 1.27, 1.28, 1.29, 1.30 

and 1.31).  

In 1985, Devlin described an accurate modification of this approach, in 

which a locating rod is positioned in the center of the palatal tray, but proclined 

to allow the second special tray impression to be guided in an oblique upward 

and backward direction to envelope the palatal tray. The palatal tray accurately 

locates the second part special tray employing a stop, thereby providing a 

preplanned even thickness of impression material. 

 

 

 

(Figure 1.24) Flabby Ridge In Maxillary 

Anterior Area. (Jain et al, 2015) 

(Figure 1.25) Wax Spacer Over 

Flabby Area. (Jain et al, 2015) 
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(Figure 1.26) Palatal Tray With 

Acrylic Stops. (Jain et al, 2015) 

(Figure 1.27) Custom Tray Envelop 

Palatal Tray. (Jain et al, 2015) 

 

(Figure 1.28) Border Molding In 

Custom Tray. (Jain et al, 2015) 

 

(Figure 1.29) Palatal Tray With 

Final Impression. (Jain et al, 2015) 

 

(Figure 1.30) Custom Tray With 

Final Impression. (Jain et al, 2015) 

(Figure 1.31) Denture In Occlusion. 

(Jain et al, 2015) 
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E. Selective composition flaming 

Watt and McGregor first described it, then revisited by Lynch and 

Allen. A 3-4 mm spaced rigid special tray is prepared and wont to take a 

composition impression of the primary cast. The impression periphery is 

carefully softened and functionally trimmed. The fibrous part of the ridge is 

outlined on the impression surface. Before the tray is seated under heavy 

pressure, the composition overlying the firm denture bearing areas is softened 

with a flame attempting to replicate functional force. By performing the 

impression through this way, the initial relatively undistorted shape of the 

fibrous tissues is retained while the tissues more capable of functional denture 

support are recorded in a displaced state. (Lynch, Allen, 2003) 

 

 A primary impression is taken in a mucostatic impression material (e.g. 

Impression plaster or alginate) and cast in stone.  

 A spaced special tray for an impression compound impression is then 

constructed on this model.  

 The tray is loaded with compound and an impression taken of the model of the 

patient's mouth.  

 This reduces the risk of displacing the flabby ridge. The tray is then warmed 

and placed in the patient's mouth.  

 It is adapted and border moulded to the tissues, and should be quite retentive.  

 The impression is removed and warmed all over apart from the flabby ridge 

area. The impression is retaken, the flabby ridge is compressed but not distorted 

as the other portions of the impression compound sink into the tissues.  

 A wash impression may be taken in impression paste to obtain maximum 

detail and retention and stability (Figure 1.32). (Nayar et al, 2014) 
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F. Two part impression technique: mucostatic and mucodisplacive 

combination 

This popular technique is first described by Osborne in 1964 for use in 

the maxillary and mandible, which ensures pressure exerted by the tray does not 

cause distortion of the mobile tissues. The displaceable tissue is marked on the 

impression and transferred to the primary cast. A close-fitting cold-cured or 

light-cured acrylic base is formed so as that the flabby ridge area is left 

uncovered. Impression is recorded in zinc oxide-eugenol or medium-bodied 

silicone. An impression of the displaceable mucosa is then recorded by applying 

or syringing a thin mixture of impression plaster or light-bodied silicone. 

Modification of the special tray after the more viscous impression 

material has been wont to record the entire of the denture bearing area 

(including the displaceable area). Within the fibrous anterior maxilla, 

modification of the handle position is usually required. A rim handle design has 

the advantage of aiding prevention of unset impression material falling to the 

rear of the mouth, when the patient is supine. The advantage of a window 

design implies that the acceptable border correction is undertaken and checked 

round the entire sulcus before the second stage of the impression is completed 

(Figure 1.33). 

(Figure 1.32) Selective flaming of composition. (Ashish, 2016) 
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.  

  

Managing the occlusion 

 

The basic treatment objective in treating these patients is to develop an 

occlusal scheme that discourages excessive occlusal pressure on the maxillary 

anterior region, in both centric and eccentric positions (Misch et al., 2011). 

Kelly in 1972 argued that patients with flabby maxillary ridges are 

usually partially dentate in the opposing mandible, and posterior teeth may or 

may not be replaced with RPD (Figure 1.34). It could be argued that failure to 

provide mandibular RPD could cause tipping forces which lead unstable 

maxillary denture and cause fibrous replacement of the anterior maxillary ridge. 

This was later disparaged by Palmqvist et al. in 2003, which he argued 

that there is little clinical to support this view. 

Nonetheless, the decision on whether to replace missing mandibular 

posterior teeth should base on the particular needs of the individual patients. It 

is possible that sufficient occlusal contact remains to stabilize the maxillary 

denture, and thus replacement is not indicated (Allen et al., 2005). 

 

(Figure 1.33) Two part impression technique (Ashish, 2016) 
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If posterior support is deemed necessary, then the least damaging option 

should be chosen ; a transitional partial denture may also be indicated if it is felt 

that prognosis for the remaining natural dentition in the mandible is poor (Allen 

et al., 2005). 

Finally, given the difficulties presented by the maxillary flabby ridge, it 

should be mentioned that prevention of tooth loss in the anterior maxilla is 

worthwhile. If the roots of the anterior teeth can be preserved, then fibrous 

replacement of the alveolar bone can be prevented (Jepson et al., 2001; Choi et 

al., 2015). 

Provision of a complete overdenture in the maxilla and in turn preserving 

bone volume in the anterior maxilla, will prevent many of the problematic 

aftermaths (Allen et al., 2005). 

 

  

 

 

  

(Figure 1.34) Mounted cast of flabby ridge case on the articulator (Flimban et al., 

2014) 
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 Try-in and Insertion 

A systematic approach should be adopted at the wax trial and prosthesis 

insert stages to help identify errors that may have been introduced during 

processing. The wax trial provides an opportunity for the clinician to make any 

adjustments before processing the final prosthesis (Figure 1.35) (Imran, 2018). 

 

 

Initially, the dentures should be examined while seated on the articulated 

working casts (Figure 1.36). Subsequent assessment of denture extensions, 

adaptation to the denture bearing area, stability and retention can be performed 

intra-orally (Imran, 2018). 

 

  

 

(Figure 1.35) Trial denture. (Lee et al., 2018) 

(Figure 1.36) Definitive denture tooth setup with semi-anatomic teeth and lingualized 

occlusion (Lee et al., 2018) 
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  Occlusion should be reproducible and balanced in maximum intercuspation 

and excursive movements. The phonetics, soft tissue support, dento-facial 

aesthetics (Figure 1.37) and most importantly, patient perception, must not be 

overlooked. Finally, a two-week review period will allow the patient to trial the 

dentures and suggest minor alterations. Ideally, the clinician should aim for 

minimal overlap of maxillary denture teeth and the opposing mandibular incisor 

teeth (Imran, 2018). 

 

 

1.9.3 Surgical Approach 

  

The objectives of preprosthetic surgery for edentulous patients: 

1-To provide of a comfortable tissue foundation to support the denture. 

2-Enlargement of the denture bearing area in attempt to provide stability of a 

denture. 

Removal is contraindicated in circumstances where little or no alveolar 

bone remains (Kamath, 2015). 

The removed tissue often requires prosthetic replacement by denture base 

material; this could increase the thickness and weight of the prosthesis. 

Retention is additionally adversely affected by the significant loss of the sulcus 

depth which is very important in aiding border seal (Basker RM, 2002). 

(Figure 1.37) Post insertion, (A) Existing denture and (B) Provisional denture (Lee et al., 

2018) 

A B 
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Before the excision of the unsupported hypermobile tissue, a 

determination must be made whether the underlying bone should be augmented 

with a graft. If a bony deficiency is the primary cause of soft tissue excess, then 

augmentation of the resorbed bony ridge with Hydroxylapatite or piece of bone 

from ribs and hip is the treatment of choice. If adequate alveolar bone height 

remains after the reduction of the hypermobile soft tissue, then excision may be 

indicated (Figure 1.38 and 1.39) (Chiapasco et al., 2007; Zakhary et al., 

2012). 

The impression making procedure can be done 3 to 4 weeks after surgery 

and prosthodontic treatment can be performed in its conventional manner 

(Tolstunov et al., 2007). 

A 

(Figure 1.38) (A) Flabby tissue in edentulous lower ridge of 64 years old patient (B) 

administration of the L.A.  (Oral and Maxillofacial Deparment– Baghdad Dental 

Teaching Hospital (UOB/COD), 2021) 

B 
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C D 

(Figure 1.38) (C) Surgical excision with blade No. 15 (D) suturing the wound. (Oral and 

Maxillofacial Deparment– Baghdad Dental Teaching Hospital (UOB/COD), 2021) 

E 
F 

(Figure 1.38) (E) Continuous or interrupted sutures (F) Excised hypermobile tissue. 

(Oral and Maxillofacial Deparment– Baghdad Dental Teaching Hospital 

(UOB/COD), 2021) 
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1.9.4 Implant Retained Prosthesis 

 

Fixed and removable implant retained prostheses offer potential benefits to 

several of the issues encountered with conventional prosthodontics (Watson et 

al, 2001).  

Although implant-retained prostheses can overcome many of the problems 

associated with conventional dentures, they are not without significant difficulty 

for patients with flabby tissue in the maxilla. In most cases, there will not be 

sufficient bone volume for implant placement without bone grafting (within the 

maxilla, which has a higher prevalence of flabby ridge, aren’t as successful as 

within the mandible The success rates for maxillary implants have been shown 

to be as low as 78.7%) (Figure 1.39) (Carlino et al., 2014). 

   Implants supported prosthesis can develop higher bite forces compared with 

traditional prosthesis and this can produce significant biomechanical stress to 

anterior maxilla. (Witter et al., 2001; Wennerberg et al., 2001) 

 

 

 

(Figure 1.39) Ridge augmentation and collagen membrane (Cucchi et al., 2020) 
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A B 

(Figure 1.40) (A) Cancellous bone grafting material, consisting of autogenous bone that 

was harvested from the iliac crest and placed in the created subantral pocket (B) Implant 

insertion. (Carlino et al., 2014) 

C D 

(Figure 1.40) (C) tissue after healing (D) insertion of maxillary implant overdenture 

(Carlino et al., 2014) 
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Conclusions: 

 

1. Flabby tissue poses a difficult situation while rehabilitation of completely 

edentulous patients. 

2. The choice of treatment ultimately depends on the patient, the amount of time 

and money he is willing to spend for the treatment, his oral condition and his 

desire for fixed or removable prosthesis. 

3. Normal mucocompressive technique are likely to record the flabby tissue in 

distorted state which will lead to loss of stability and retention of prosthesis. 

4. Mucostatic techniques may not make the best use of the available tissue 

support and movement of the denture base relative to the support tissues may be 

a problem. All these limitations can be succeeded by the use of selective 

pressure or minimally displacive impression techniques 

5. Surgical excision and dental implant therapy are mandatory in some cases, 

but may not be feasible in some patients because of medical illness or 

expensiveness of treatment. 

6. Implementation of some modifications in current impression techniques and 

newly introduced materials with improved physical and handling properties, 

flabby ridges can be treated effectively without any additional visits of patients 

in clinical practice. 

 



 

 

 

 

 

 

References 

 
 



References 
 

36 

 

[A] 

 Abdel-Rahman, H., Tahir, C. and Saleh, M. (2018) “Incidence of partial 

edentulism and its relation with age and gender”, Zanco Journal of Medical 

Sciences (Zanco J Med Sci), 17(2), pp; 463-470. 

 Altarawneh, S., Bencharit, S., Mendoza, L., Curran, A., Barrow, D., Barros, 

S., Preisser, J., Loewy, Z. G., Gendreau, L., and Offenbacher, S. (2013). 

“Clinical and histological findings of denture stomatitis as related to 

intraoral colonization patterns of Candida albicans, salivary flow, and dry 

mouth”. Official journal of the American College of Prosthodontists, 22(1), 

pp; 13–22. 

 Allen F. (2005). “Management of the flabby ridge in complete denture 

construction”. Dental update, 32(9), PP; 524–528. 

 Allen, P.F., McCarthy, F., (2003). “Complete Dentures from Planning to 

Problem Solving”. Quintessence. Publishing, London, PP; 123–133. 

 Anne, R., Manne, P., Anne, G., Muvva, S.B., Anche, S.C., & Phanikrishna, 

G. (2017). A simplified approach for management of flabby ridge - A CASE 

REPORT. 

 [B] 

 Bagga, R., Robb, N. D., and Fenlon, M. R. (2019). “An investigation into the 

prevalence of combination syndrome”. Journal of dentistry, 82, pp; 66–70. 

 Bansal, R., Kumar, M., Garg, R., Saini, R., and Kaushala, S. (2014). 

“Prosthodontic rehabilitation of patient with flabby ridges with different 

impression techniques”. Indian journal of dentistry, 5(2), pp; 110–113. 

 Bindhoo, Y. A., Thirumurthy, V. R., and Kurien, A. (2012). “Complete 

mucostatic impression: a new attempt”. Journal of prosthodontics: official 

journal of the American College of Prosthodontists, 21(3), pp; 209–214. 

 Binkley, N., and Krueger, D. (2000). “Hypervitaminosis A and bone”. 

Nutrition reviews, 58(5), PP; 138–144. 

 Boskey, A. L., and Coleman, R. (2010). “Aging and bone”. Journal of dental 

research, 89(12), pp; 1333–1348. 

 Brennan, D. S., Spencer, A. J., and Roberts-Thomson, K. F. (2008). “Tooth 

loss, chewing ability and quality of Life. Quality of life research: an 



References 
 

37 

 

international journal of quality of life aspects of treatment, care and 

rehabilitation”, 17(2), pp; 227–235. 

 Buchwald, S., Kocher, T., Biffar, R., Harb, A., Holtfreter, B., and Meisel, P. 

(2013). “Tooth loss and periodontitis by socio-economic status and 

inflammation in a longitudinal population-based study”. Journal of clinical 

periodontology, 40(3), PP; 203–211. 

 [C] 

 Centers for Disease Control and Prevention. “Oral health surveillance 

report: Trends in dental caries and sealants, tooth retention, and 

edentulism”, United States, 1999–2004 to 2011–2016. (2019). 

 Chen, J., Hendriks, M., Chatzis, A., Ramasamy, S. and Kusumbe, A., 

(2020). “Bone Vasculature and Bone Marrow Vascular Niches in Health 

and Disease”. Journal of Bone and Mineral Research, 35(11), pp; 2103-

2120 

 Chen, J., Ahmad, R., Li, W., Swain, M., and Li, Q. (2015). “Biomechanics 

of oral mucosa”. Journal of the Royal Society, Interface, 12(109), 20150325. 

 Chin KY, Ima-Nirwana S. “Vitamin C and Bone Health: Evidence from 

Cell, Animal and Human Studies”. Curr Drug Targets. 2018; 19(5): PP; 439-

450. 

 Cimoes R, Calda Junior Ade F, Souza EH and Gusmao ES. (2007): 

“Influence of social class on clinical reasons for tooth loss”. Cien Saude 

Colet; 12: pp; 1691–1696. 

 Cornelius, Carl and Audigé, Laurent and Kunz, Christoph and Rudderman, 

Randal and Buitrago-Téllez, Carlos and Frodel, John and Prein, Joachim. 

(2014). “The Comprehensive AOCMF Classification System: Mandible 

Fractures-Level 3 Tutorial”. Craniomaxillofacial trauma and reconstruction. 

7. S031-S043. 10.1055/s-0034- 1389558. 

 Crawford, R. W., and Walmsley, A. D. (2005). “A review of prosthodontic 

management of fibrous ridges”. British dental journal, 199(11), PP; 715–

741. 

 Cunha-Cruz, J., Hujoel, P. P., and Nadanovsky, P. (2007). “Secular trends in 

socio-economic disparities in edentulism”: USA, 1972-2001. Journal of 

dental research, 86(2), pp; 131–136. 



References 
 

38 

 

 Chiapasco, M., Zaniboni, M., and Rimondini, L. (2007). “Autogenous onlay 

bone grafts vs. alveolar distraction osteogenesis for the correction of 

vertically deficient edentulous ridges: a 2-4-year prospective study on 

humans”. Clinical oral implants research, 18(4), pp; 432– 440 

 Chee, W., and Jivraj, S. (2006). “Treatment planning of the edentulous 

mandible”. British dental journal, 201(6), PP; 337–347. 

 Carlino, P., Pettini, F., Cantore, S., Ballini, A., Grassi, F. and Pepe, V., 

(2014). “Surgical and Prosthetic Rehabilitation of Combination Syndrome”. 

Case Reports in Dentistry, pp; 1-4. 

 Choi, S., Yeo, I., Kim, S., Lee, J., Cheong, C. and Han, J., 2015. “A root 

submergence technique for pontic site development in fixed dental 

prostheses in the maxillary anterior esthetic zone”. Journal of Periodontal 

and Implant Science, 45(4), p.152. 

 Cucchi, A., Bianchi, A., Calamai, P., Rinaldi, L., Mangano, F., Vignudelli, 

E. and Corinaldesi, G., (2020). “Clinical and volumetric outcomes after 

vertical ridge augmentation using computer-aided-design/computer-aided 

manufacturing (CAD/CAM) customized titanium meshes: a pilot study”. 

BMC Oral Health, 20(1). 

[D] 

 Danielyan, K. E., Abramyan, R. A., Galoyan, A. A., and Kevorkian, G. A. 

(2011). “Vitamin B-complex initiates growth and development of human 

embryonic brain cells in vitro”. Bulletin of experimental biology and 

medicine, 151(5), pp; 579–583. 

 Douglass, C. W., Shih, A., and Ostry, L. (2002). “Will there be a need for 

complete dentures in the United States in 2020?” The Journal of prosthetic 

dentistry, 87(1), pp; 5–8. 

 Devan M. M. (2005). “Basic principles in impression making”. The Journal 

of prosthetic dentistry, 93(6), PP; 503–508. 

 Davis, D., 2004. “Complete Dentures: From Planning to Problem Solving”. 

British Dental Journal, 196(12), pp.786- 786. 



References 
 

39 

 

 Dong, J., Zhang, F. Y., Wu, G. H., Zhang, W., and Yin, J. (2015). 

“Measurement of mucosal thickness in denturebearing area of edentulous 

mandible”. Chinese medical journal, 128(3), 342–347. 

 Devlin, Hugh. “A method for recording an impression for a patient with a 

fibrous maxillary alveolar ridge.” Quintessence international 16 6 (1985): 

395-7. 

[E] 

 Em, Binimol, Greeshma Prakash, Aswathy A Kumar, Sudeep S, Sangeeth K 

Cheriyan and Sreeja C Babu. “Prosthodontic management of flabby: A 

Review.” The Journal of Prosthetic and Implant Dentistry (2022) 

 [F] 

 Fujita, Y. and Maki, K., (2018). “Association of feeding behavior with jaw 

bone metabolism and tongue pressure”. Japanese Dental Science Review, 

54(4), pp; 174- 182.Fokkinga, W. A., Witter, D. J., Bronkhorst, E. M., and 

Creugers, N. H. (2017). “Clinical Fit of Partial Removable Dental Prostheses 

Based on Alginate or Polyvinyl Siloxane Impressions”. The International 

journal of prosthodontics, 30(1), PP; 33–37. 

 Flimban N. Mohmmed Noor (2014). “Treatment of the Advanced Prosthetic 

Cases”. J Am Sci 2014; 10(10) pp: 274-278 

[G] 

 Geetha, K. R., Prabhu, R., and Selvan, M. (2018). “Management of 

flabby ridges Cognizance among dental interns”. International Journal 

of Biomedical Research, 9(12), pp; 399–402. 

[H] 

 Hupp, J. R., Ellis E., and Tucker, M. R. (2014). “Contemporary oral and 

maxillofacial surgery”. St. Louis, Mo, Elsevier 7th edition. P; 233 and P; 

237 

 Hyde, T. P., Craddock, H., and Brunton, P. (2008). “The effect of seating 

velocity on pressure within impressions”. The Journal of prosthetic 

dentistry, 100(5), pp; 384–389. 



References 
 

40 

 

 Hong, S. J., Lee, H., Paek, J., Pae, A., Kim, H. S., Kwon, K. R., and Noh, 

K. (2019). “Combining Conventional Impressions and Intraoral Scans: A 

Technique for the Treatment of Complete Denture Patients with Flabby 

Tissue”. Journal of prosthodontics: official journal of the American 

College of Prosthodontists, 28(5), pp; 592–595. 

 Hakeem, Dr. Abrar Ahmad, Dr. Shabir Ahmad Shah, Dr. Qazi Shazana 

Nazir, Dr. Sandeep Kour Bali and Dr. Shazia Mir. “Management of the 

flabby ridge using a window technique with monophase polyvinyl 

siloxane elastomeric impression material.” International Journal of 

Applied Dental Sciences (2022).[I] 

 Isman, O., (2021). “Evaluation of jaw bone density and morphology in 

bruxers using panoramic radiography”. Journal of Dental Sciences, 

16(2), pp; 676- 681. 

 Imran, H., (2018). “Five steps to flabby ridge success”. British Dental 

Journal, 225(7), pp; 597-599.  

 Implantodent. 2021. Bone grafting (addition). [Online] Available at: 

<https://www.implantodent.ro/en/bonegrafting/> [Accessed 8 May 

2021]. 

[J] 

 Jain, Shailesh. (2015). Palatal splinting using two part tray system- A new 

approach towards flabby ridges: A clinical report. 7. 80-82. 

 Jepson, N. J., Moynihan, P. J., Kelly, P. J., Watson, G. W., and Thomason, J. 

M. (2001).”Caries incidence following restoration of shortened lower dental 

arches in a randomized controlled trial”. British dental journal, 191(3), 

140–144. 

 JuniorDentist.com - Oral Care Tips by a Dentist. (2021). “Denture Stomatitis 

– Classification, Causes and Management”. [Online] Available at: 

<https://www.juniordentist.com/denture-stomatitis.html> [Accessed 10 May 

2021]. 

[K] 

 Kisely S. (2016). “No Mental Health without Oral Health”. Canadian 

journal of psychiatry. Revue canadienne de psychiatrie, 61(5), pp; 277–282. 



References 
 

41 

 

 Kelly E. (1972). “Changes caused by a mandibular removable partial 

denture opposing a maxillary complete denture”. The Journal of prosthetic 

dentistry, 27(2), pp; 140–150. 

 Khazai, N., Judd, S. E., and Tangpricha, V. (2008). “Calcium and vitamin 

D: skeletal and extraskeletal health”. Current rheumatology reports, 10(2), 

pp; 110–117. 

 Kilicarslan, M., Akaltan, F., Kasko, Y. and Kocabas, Z., (2014)/. “Clinical 

evaluation of maxillary edentulous patients to determine the prevalence and 

oral risk factors of combination syndrome”. Journal of Dental Sciences, 

9(4), pp.394-399 

 Klotz, A. L., Hassel, A. J., Schröder, J., Rammelsberg, P., and Zenthöfer, A. 

(2017). “Oral health-related quality of life and prosthetic status of nursing 

home residents with or without dementia”. Clinical interventions in aging, 

12, pp; 659–665. 

 Kathuria, N., Prasad, R., and Bhide, S. V. (2011). “Flabby alveolar ridges: a 

modified technique to treat this clinical challenge”. The European journal of 

prosthodontics and restorative dentistry, 19(1), pp; 21–24. 

 Kovacić, I., Celebić, A., Zlatarić, D. K., Petricević, N., Buković, D., 

Bitanga, P., Mikelić, B., Tadin, A., Mehulić, K., and Ognjenović, M. (2010). 

“Decreasing of residual alveolar ridge height in complete denture wearers. 

A five year follow up study”. Collegium antropologicum, 34(3), pp; 1051–

1056. 

[L] 

 Lynch, C. D., and Allen, P. F. (2006). Management of the flabby ridge: 

using contemporary materials to solve an old problem. British dental 

journal, 200(5), 258–261. 

 Lee, J., Hong, S., Paek, J., Noh, K., Pae, A., Kim, H. and Kwon, K., (2018). 

“Evaluation of suitability and stability in a skeletal Class III complete 

denture patient with flabby tissue: A case report”. The Journal of Korean 

Academy of Prosthodontics, 56(4), p; 295. 

 

 



References 
 

42 

 

[M] 

 Marenzana, M., and Arnett, T. R. (2013). “The Key Role of the Blood Supply 

to Bone”. Bone research, 1(3), pp; 203– 215. 

 Massad, J. J., and Cagna, D. R. (2003). “A review of complete denture 

therapy for patients with compromised retention”. Dentistry today, 22(11), 

pp; 100–107. 

 McGarry, T. J., Nimmo, A., Skiba, J. F., Ahlstrom, R. H., Smith, C. R., and 

Koumjian, J. H. (1999). “Classification system for complete edentulism”. 

The American College of Prosthodontics. Journal of prosthodontics: official 

journal of the American College of Prosthodontists, 8(1), pp; 27– 39. 

 Misch C. M. (2011). “Bone augmentation of the atrophic posterior mandible 

for dental implants using rhBMP-2 and titanium mesh: clinical technique 

and early results”. The International journal of periodontics and restorative 

dentistry, 31(6), 581–589. 

 Mohan, R. P., Verma, S., Singh, U., and Agarwal, N. (2013). “Epulis 

fissuratum: consequence of ill-fitting prosthesis”. BMJ case reports, 

bcr2013200054. 

 Müller, F., Naharro, M., and Carlsson, G. E. (2007). “What are the 

prevalence and incidence of tooth loss in the adult and elderly population in 

Europe?”. Clinical oral implants research, 18 Suppl 3, pp; 2–14. 

 Müller, H. P., Schaller, N., and Eger, T. (1999).”Ultrasonic determination of 

thickness of masticatory mucosa: a methodologic study”. Oral surgery, oral 

medicine, oral pathology, oral radiology, and endodontics, 88(2), 248–253. 

 Murrills, R., (2006). Parathyroid Hormone and Bone Cells. Clinical 

Reviews in Bone and Mineral Metabolism, 4(4), pp.233-258. 

[N] 

 Nakahori, N., Sekine, M., Yamada, M., Tatsuse, T., Kido, H. and Suzuki, 

M., (2019). “Socioeconomic status and remaining teeth in Japan: results 

from the Toyama dementia survey”. BMC Public Health, 19(1). 

 Nishida T, Kubota S, Takigawa M (2017). “The role of osteocytes in bone 

remodeling”. Clin Calcium. 2; 27(12): pp; 1697-1703 



References 
 

43 

 

 Nayar, Sanjna, Vikram, Narayana Reddy, Ganesh Ramesh and V. S. 

Sreedevi. “Modified Impression Procedures for Abnormal Ridges In 

Complete Dentures: A Review.” (2014). 

[O] 

 Oral and Maxillofacial Department. (2021) ; Surgical removal of flabby 

tissue in edentulous lower ridge of 64 years old patient, Case Report – 

Baghdad Dental Teaching Hospital (UOB/COD). 

[P] 

 Pai, U. Y., Reddy, V. S., and Hosi, R. N. (2014). “A single step impression 

technique of flabby ridges using monophase polyvinylsiloxane material: a 

case report”. Case reports in dentistry. 

 Polzer, I., Schimmel, M., Müller, F., and Biffar, R. (2010). “Edentulism as 

part of the general health problems of elderly adults”. International dental 

journal, 60(3), pp; 143–155. 

 Priyanka, K., Sudhir, K. M., Reddy, V., Kumar, R. K., and Srinivasulu, G. 

(2017). “Impact of Alcohol Dependency on 

 Oral Health - A Cross-sectional Comparative Study”. Journal of clinical 

and diagnostic research: JCDR, 11(6), ZC43–ZC46. 

 Palmqvist, S., Carlsson, G. E., and Owall, B. (2003). “The combination 

syndrome: a literature review”. The Journal of prosthetic dentistry, 90(3), 

pp; 270–275.Polychronakis, N., Zissis, A., Sotriou, M., (2010). “The 

management of flabby ridge in impression making for a complete denture”. 

Stomatologis 67, pp; 171–176. 

 Pocket Dentistry. (2021). “Impression Procedures for Complete Dentures”. 

[Online] Available at: <https://pocketdentistry.com/3-impression-

procedures-forcomplete-dentures/> [Accessed 12 May 2021] 

 [R] 

 Raghavan Rohit, Shajahan PA, Poornima Purushothaman. (2019) 

“Prosthodontic management of flabby tissue using modified custom tray 

design and single impression technique”. Int J Appl Dent Sci; 5(4) pp: 50-

53. 



References 
 

44 

 

 Rajendran, S. and Baburajan, F., (2012). “Combination Syndrome”. 

International Journal of Prosthodontics and Restorative Dentistry, 2(4), 

pp.156-160. 

 Reich, K. M., Huber, C. D., Lippnig, W. R., Ulm, C., Watzek, G., and Tangl, 

S. (2011). “Atrophy of the residual alveolar ridge following tooth loss in an 

historical population”. Oral diseases, 17(1), pp; 33–44. 

[S] 

 Ștefănescu, Corina Laura, Agripina N. Zaharia, Rodica-Maria Murineanu, 

Cristina Gabriela Pușcașu, Liliana Sachelarie and Mircea Grigorian. 

“Flabby Ridge, a Challenge for Making Complete Dentures.” Applied 

Sciences (2021) 

 Selvamani, Y. and Singh, P., (2020).” Association between Underweight and 

Edentulism among Older (50+) Men and Women in India”. Ageing 

International, 45(3), pp; 315-326. 

 Sidiropoulou-Chatzigiannis, S., Kourtidou, M., and Tsalikis, L. (2007). The 

effect of osteoporosis on periodontal status, alveolar bone and orthodontic 

tooth movement. A literature review. Journal of the International Academy 

of Periodontology, 9(3), pp; 77–84. 

 Singhvi, H. R., Malik, A., and Chaturvedi, P. (2017). “The Role of Chronic 

Mucosal Trauma in Oral Cancer: A Review of Literature”. Indian journal of 

medical and paediatric oncology: official journal of Indian Society of 

Medical and Paediatric Oncology, 38(1), pp; 44–50. 

 Siukosaari P, Ainamo A and Na¨rhi TO. (2005): “Level of education and 

incidence of caries in the elderly: a 5-year follow-up study. Gerodontology”. 

22: pp; 130–136 

 Souto, M., Rovai, E. S., Villar, C. C., Braga, M. M., and Pannuti, C. M. 

(2019). “Effect of smoking cessation on tooth loss: a systematic review with 

meta-analysis”. BMC oral health, 19(1), 245. 

 Shin, J. O., Ko, K. H., Huh, Y. H., Cho, L. R., and Park, C. J. (2019). 

“Displacement of Simulated Flabby Tissue by Different Tray Designs and 

Impression Materials”. Official journal of the American College of 

Prosthodontists, 28(4), pp; 444–451. 



References 
 

45 

 

 Srivastava, S., Mishra, S., and Chopra, D. (2019). “Modified Tray with Mesh 

Design for the Management of Flabby Ridge: A Case Report”. Frontiers in 

dentistry, 16(2), pp; 149–152. 

 Salentijn, E. G., Peerdeman, S. M., Boffano, P., van den Bergh, B., and 

Forouzanfar, T. (2014). “A ten-year analysis of the traumatic maxillofacial 

and brain injury patient in Amsterdam: incidence and aetiology”. Journal of 

craniomaxillo-facial surgery: official publication of the European 

Association for Cranio-Maxillo-Facial Surgery, 42(6), PP; 705–710. 

[T] 

 “The Glossary of Prosthodontic Terms”: Ninth Edition. (2017) GPT9. The 

Journal of prosthetic dentistry, 117(5S), e1–e105. 

 Turker SB, Sener ID, Koçak A, Yilmaz S, Ozkan YK. “Factors triggering 

the oral mucosal lesions by complete dentures”. Arch Gerontol Geriatr. 2010 

Jul-Aug; 51(1):100- 4. 

 Tyson K, Yemm R and Scott B. (2007): “Understanding partial denture 

design”. 1st ed. Oxford: Oxford University Press; p.: 36. Section 1. 

 Tolstunov L. (2007). “Combination syndrome: classification and case 

report”. The Journal of oral implantology, 33(3), pp; 139–151. 

[U] 

 Urdaneta, R. A., Daher, S., Leary, J., Emanuel, K. M., and Chuang, S. K. 

(2012). “The survival of ultrashort lockingtaper implants”. The International 

journal of oral and maxillofacial implants, 27(3), pp; 644–654. 

 [V] 

 Verissimo, A. H.; Ribeiro, A. K. C.; Cardoso; CARREIRO, A. da F. P. 

(2020). Alternative impression technique for edentulous anterior maxillary 

flabby tissue. 

 Veena, K., Jagadishchandra, H., Sequria, J., Hameed, S., Chatra, L., and 

Shenai, P. (2013). “An extensive dentureinduced hyperplasia of maxilla”. 

Annals of medical and health sciences research, 3(Suppl 1), S7–S9. 

 



References 
 

46 

 

 [W] 

 Watson R. M. (1970). Impression technique for maxillary fibrous ridge. 

British dental journal, 128(11), 552 

 Witter, D. J., Creugers, N. H., Kreulen, C. M., and de Haan, A. F. (2001). 

“Occlusal stability in shortened dental arches”. Journal of dental research, 

80(2), pp; 432–436. 

 Wennerberg, A., Carlsson, G. E., and Jemt, T. (2001). “Influence of occlusal 

factors on treatment outcome: a study of 109 consecutive patients with 

mandibular implantsupported fixed prostheses opposing maxillary complete 

dentures”. The International journal of prosthodontics, 14(6), pp; 550–555. 

 Walmsley, U., (2015). ”Immediate dentures part 2: denture construction”. 

Dental Update. [Online] Magonlinelibrary.com. Available at: 

<https://www.magonlinelibrary.com/doi/abs/10.12968/denu.2018.45.8.720? 

Journal Code=denu> [Accessed 14 May 2021] 

 [X] 

 Xiao, W., Wang, Y., Pacios, S., Li, S., and Graves, D. T. (2016). “Cellular 

and Molecular Aspects of Bone Remodeling”. Frontiers of oral biology, 18, 

pp; 9–16 

 Xie, Q., Narhi, T.O., Nevalainen, J.M., Wolf, J., Ainamo, A., 1997. ”Oral 

status and prosthetic factors related to residual ridge resorption in elderly 

subjects”. Acta Odontol. Scand. 55, pp; 306–313 

 [Y] 

 Yoo, J. J., Kim, D. W., Kim, M. Y., Kim, Y. T., and Yoon, J. H. (2019). 

“The effect of diabetes on tooth loss caused by periodontal disease: A 

nationwide population-based cohort study in South Korea”. Journal of 

periodontology, 90(6), pp; 576–583. 

 Yunus, N., McCord, F., (2008). “A new presentation of combination 

syndrome”. Annal. Dent. Univ. Malaya. 188, PP; 484–492. 

 

 



References 
 

47 

 

 [Z] 

 Zaigham, A. Mueed and Munir, Usman. (2010). “Pattern of partial 

edentulism and its association with age and gender”. Pakistan Oral and 

Dental Journal. Vol 30. pp; 260- 263. 

 Zakhary, I. E., El-Mekkawi, H. A., and Elsalanty, M. E. (2012). “Alveolar 

ridge augmentation for implant fixation: status review”. Oral surgery, oral 

medicine, oral pathology and oral radiology, 114(5 Suppl), S179–S189. 

 


	1
	2
	3
	4
	5
	6
	7
	8
	9

