
ISSN: 03875547 

Volume 45, Issue 03, May, 2022 

  

6037 
 

The influencing of Maxillary Complete Dentures with 

Bases Fabricated by CAD/CAM and Conventional 

Maxillary Complete Dentures on the oral health-related 

quality of life (OHRQoL): A clinical study 
 

Rana Rajeh1, Fadi  Jnaid2 

 

MSc student, DDs, Department of Removable prosthodontics, Faculty of Dentistry, Hama University, Syria1 

Ph.D., MSc, DDs, Head of Removable Prosthodontic-Hama University, Syria2 

 

 

 

Keywords: 
 

 ABSTRACT  
(CAD/CAM), Maxillary, 

Complete Dentures, OHIP-14. 

 The use of conventional complete dentures in prosthesis for edentulous 

patients is considered to have acceptable results for most patients, despite 

some defects in the method of its manufacture, as a result, the computer 

technique (CAD/CAM) came to overcome most of these disadvantages. 

The aim of this clinical study was to compare the oral health-related quality 

of life (OHRQol) by OHIP-14 (Oral Health Impact Profile-14) between 

computer technique (CAD/CAM) in the manufacture of bases of maxillary 

complete dentures and conventional technique in participants with 

maxillary removable complete dentures. The sample included 12 

edentulous participants (cross sample), ranging in age between 52-66 years 

(6 male and 6 female). Two maxillary dentures were constructed for each 

participant, one its base processed using the CAD/CAM system (group A) 

and the other one processed conventionally (group B). In group A, 

definitive zinc-oxide eugenol impressions were scanned (MEDIT- identica 

hybrid), and the stereolithography files (STL) were sent to the laboratory 

for the fabrication of bases for maxillary complete dentures fabricated by 

(CAD-CAM). In group B, the impression was poured to obtain a definitive 

cast that was used to fabricate a heat-polymerized acrylic resin dentures. 

Then, the [OHRQol] was studied by applying a questionnaire OHIP-14 

(Oral Health Impact Profile-14). The data obtained was statistically 

analyzed using Student’s independent T-test and Mann-Whitney U Test. 

The level of confidence was set at 95%. There was statistically significant 

difference in the average mean values of each of the axes of OHIP-14 

between the maxillary complete dentures with bases manufactured with 

(CAD/CAM) and conventional maxillary complete dentures (P-

value=0.000). The results showed that the use of computer methods in 

manufacturing of complete dentures contributes in raising of the quality of 

life in the patients. 
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1. INTRODUCTION 

Edentulism is a debilitating and irreversible condition and a major health problem affecting millions of people 

around the world, negatively influencing oral function, social life, and daily activities [1], [2]. It is managed, 

not always successfully by the provision of conventional complete dentures. Rehabilitation with conventional 

complete dentures is a great challenge, and anatomic, clinical, technical, and psychogenic factors determine 

treatment success [3], [4]. 

 

 The Conventional fabrication protocols for the construction of complete removable dental prostheses (CDs) 

are well established and continue to form a part of contemporary clinical practice [5]. Several alternative 

methods to conventional compression-modeling processing of denture base have been developed to increase 

the adaptation and the retention of the denture, such as injection-modling and fluid-resin technique [6], [7]. 

Recently, the introduction and evolution of computer-aided designing and manufacturing (CAD/CAM) 

technology in dentistry have greatly revolutionized treatment concepts and prostheses fabrication [8], [9]. 

However, the clinical protocols involved for the construction of conventional complete removable dental 

prosthesis (CRPD) may be cumbersome, and time-consuming, difficult to undergo, especially for elderly 

edentates who are multi-morbid and/or live in institutions [10]. 

 

 Fabrication of CRPDs using the CAD/CAM technology had been first reported in the early 1990s; yet, only 

a few scientific publications describe the fabrication process using this technology [11]. Over the years, there 

have been considerable developments progressively improving the methods of data acquisition and prostheses 

fabrication [12], [13]. 

 

The two common CAD/CAM techniques used in the manufacturing of CRDPs are rapid prototyping and 

CAD/CAM milling techniques, the rapid prototyping or additive CAD/CAM process involves a serial 

apposition of the resin material on a support structure followed by curing/hardening by visible light, UV light, 

heat or laser, this accumulative layering and curing process is repeated until the CAD-designed CRDP from 

is achieved [12]. 

 

 The subtractive or CAD/CAM milling process, on the other hand, involves the CRDP to be milled out from 

a pre-polymerized commercially-manufactured PMMA block, this block is produced under high pressure and 

is therefore claimed to have superior mechanical properties, exhibit better hygienic properties, and leech out 

less residual monomer [14]. The latter seems to be the most frequently employed technique, and a recently 

published report highlights the effectiveness of CRDP fabrication with this technique [15], [16]. 

 

The advent of modified clinical protocols, for example digitally manufactured CRDPs, has greatly shortened 

the treatment time, patient visits, and a considerable reduction in laboratory cost, added advantages of the 

digitally manufactured CRDPs include easy reproducibility and existence of a permanent digital record for 

future use [10]. 

 

 In view of this, it might be expected that tooth loss and the wearing of conventional complete dentures could 

have an impact on overall quality of life (QoL), evidence shows the negative effect of edentulism and 

conventional complete denture therapy on oral health quality of life (OHRQoL) [3], [4], [17]. 

 

 Several measurements to assess OHRQoL have been developed over the past three decades as a result of 

increased concern about the impact of oral health status on a person’s QoL. GOHAI, Subjective Oral Health 

Status Indicators, Oral Health Impact Profile-49 (OHIP-49), Oral Health Impact Profile-14 (OHIP-14), Dental 

Impact on Daily Living, and Oral Impact on Daily Performances are considered instruments of choice to 
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assess OHRQoL in the elderly [17], [18]. 

 

The original 49-item OHIP was developed by Locker and Slade [19] and based on Locker’s conceptual model 

of oral health [20] and includes seven domains namely: functional limitation, physical pain, psychological 

discomfort, physical dis- ability, psychological disability, social disability and handicap. Since its 

development, the OHIP-14 has been preferred to the OHIP-49 by a number of researchers due to its 

practicality. Among these, the short form of the Oral Health Impact Profile (OHIP), is emerging as a powerful 

tool in the assessment of Oral Health-Related Quality of Life (OHRQoL). The short form version (OHIP-14) 

consists of 14 items organized in seven sub-scales, which address aspects of oral health that may compromise 

someone’s physical, psycho- logical and social well-being [21]. 

 

The OHIP-14 consists of 14 questions belonging to the same seven conceptual domains as the OHIP. All 

questions are responded on Likert scale: 0 = never, 1= hardly ever, 2 = occasionally, 3 = fairly often, 4 = very 

often. Lower scores represent a better OHRQoL [21]. 

 

Therefore, the objective of this current trial was to evaluate the effects of using the computer technique 

(CAD/CAM) in the manufacture of bases of maxillary complete dentures versus the conventional technique 

on [OHRQoL] by using OHIP-14 questionnaire. 

 

2. Materials and methods 

The present study was conducting in Department of Prosthodontics at Hama University in Hama, Syria. 

 

The sample size of 24 complete dentures. the study included 12 completely edentulous participants, (6 male 

and 6 female, average of 52-66 years of age) (cross sample) signed informed consent forms before 

participating in this study, they should have these criteria: 

The participants should be healthy, have not systemic diseases and not subjected to radiotherapy or 

chemotherapy, the quality of saliva was neither watery nor viscous, the mucous membrane should be healthy 

and no signs of inflammation, ulceration, or hyperplasia, the alveolar ridges should have no severe undercuts, 

and without teeth in maxilla for 1 year. 

 

Two maxillary dentures were constructed for each participant, in group A, the base of the denture was 

processed using the CAD/CAM system, and in group B, the denture was processed using conventional 

technique. 

 

2.1 Fabrication of the base of the denture by using the CAD/CAM system 

Preliminary impression was made at the first visit, using stock edentulous trays and an irreversible 

hydrocolloid impression material (Cavex Impressional, Cavex, Netherland). The preliminary impression was 

poured according to manufacturer's instructions with type III dental stone. Custom tray was fabricated from 

acrylic resin. The custom tray was trimmed to 2mm shorter than the vestibular sulcus to allow for border 

molding, and were verified intraorally to eliminate over-extended or under-extended borders, and confirm 

adequate relief for frenal attachments. 

 

After that the trays were removed from the oral cavity, and washed under running tap water, and dried it with 

compressed air. 

 

Green sticks (Impression compound Type 1, Kerr, USA) were used to border mold the tray, and the definitive 

impression was made with zinc-oxide past impression material (S.S.White, England). The depth and extent 
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of PPS is best confirmed by assessing the color, resilience of the tissue and contact tolerance directly in the 

patient’s mouth. The under-extension of the denture there compromises retention, and overextension or 

sharply carved borders creates soft tissue trauma [22]. The PPS was delineated on the maxillary impression 

by using a protocol outlined by [23] as follows: the displaceable tissue in the area of posterior palate was 

palpated and outlined with an indelible marker. The mark was transferred to the definitive impression. 

Vibrating line was determined by asking the patient to cough or by saying the word “AH”. Then melted 

impression wax (Korecta extra soft; Patterson Dental Supply Inc) was used for definitive posterior palatal 

seal impression by applying it to the impression and reseating it in patient's edentulous maxilla to record the 

definitive design and form of posterior palatal seal. Any excess wax was then carved away (Figure 1, A). 

 

The definitive impression was scanned (MEDIT- identica hybrid) within 24 hours to capture the impression 

details (Figure 1, B). The stereolithography file of the scanned maxillary impression was sent to the laboratory 

for fabrication of milled denture base by (ROLAND-DWX51) (Figure 1, C) 

 

                                                     

 

After sending the STL file to the laboratory, the denture base was designed with a uniform thickness of the 

whole denture base by using CAD-CAM system (ROLAND-DWX51), which was 2mm, after determining 

the border of the base precisely through the scanning of the impression. Then, the milling instructions were 

given to the milling device and the denture base was milled from prepolymerized pink PMMA blocks () with 

Subtractive Technique. 

 

Then, the digital denture base with limited inspected and seated intraorally. Adjustment was made using 

pressure indicator paste (PIP) (Master Dent, Monroe, NC) to detect areas of impingement and then relieved. 

After that, a wax rim was added to the denture base to record the jaw relation, then the teeth positioning was 

made such as conventional denture and bonded with the digital denture base by using heat-polymerized 

acrylic resin around the nicks of teeth (Figure 2). 

 

Figure 1. A. Definitive impression.    B. Scanning the definitive impression. C. The definitive design of 

denture base. 
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Figure 2. Teeth positioning on the digital denture base. 

 

2.2 The fabrication of Conventional complete denture 

The past same definitive impression that was made with zinc-oxide impression material was poured in type 

III dental stone to fabricate a definitive cast. The definitive cast was used to fabricate the heat-polymerized 

acrylic maxillary denture (conventional denture). The conventional heat-polymerized denture were processed 

using a long polymerized cycle, 9 hours in water bath at 73ºC ±1ºC. The conventional denture was checked 

clinically and intaglio surface was evaluated with Pressure Indicator Paste. 

 

2.3 Evaluation of OHRQoL 

One month after delivery of complete denture, the intaglio surfaces of the dentures were checked using 

Pressure Indicator Paste. Excessive pressure areas were adjusted using a carbide bur. The occlusion, function 

and phonetics of the complete dentures were re-evaluated.  The patient received the Arabic version of the 

OHIP-14 questionnaires because the mother tongue of the recruited participants in the current trial was 

Arabic. 

 

3. Results 

All participants completed the different assessment times with no withdrawals. Thus, response rate of 100% 

was achieved> 

The mean ± standard deviation of OHIP-14 scores. 

 

Table (1): Distribution of the patients according to association between maxillary dentures with two 

technique (n=12) 

Type of denture percentage Complete dentures numbers 

Maxillary Complete 

Dentures with Bases 

Fabricated by CAD/CAM 

50.0 24 

Conventional Maxillary 

Complete Dentures 

50.0 24 

total 100 48 

 

Table (2): The difference between the two means of each of the axes of the oral health-related quality of 

life scale 14 - OHIP in the research sample according to the type of maxillary complete denture used. 

Domain 
The difference between 

the two means 
t value P-Value 
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Functional limitation -1.21 -5.454 0.000 

Physical pain -2.50 -15.732 0.000 

Psychological discomfort -1.38 -11.734 0.000 

Psychological disability -2.63 -14.812 0.000 

Physical disability -1.67 -14.142 0.000 

Social disability -2.00 -18.026 0.000 

Handicap -1.38 -12.314 0.000 

OHQOL in general -1.82 -22.581 0.000 

 

4. Discussion 

Several studies and systematic reviews have recently taken place to assess how patients perceive the effects 

of restorative dentistry on the significant improvement in quality of life [24]. It has been shown that 

edentulous patients are the people who benefit most, as they represent the majority of the groups examined. 

They are able to eat more solid foods as a result of increased bite strength and resilience thanks to their dental 

prostheses [25]. As the direct improvement in the chewing process resulting from wearing the prosthesis led 

to a similar improvement in the patient's physical and nutritional status [26]. 

 

The sample of this study included 12 completely edentulous patient (24 maxillary complete denture). The 

conditions for selecting patients have been standardized to reach a logical and reliable result from this research 

and these conditions are: 

The last extraction was performed not less than 6 months ago, because most of the bone resorption takes place 

during the first year following tooth extraction [27]. These patients do not suffer from any general systemic 

diseases, and that to exclude the role of these diseases and their impact on the oral structures and jaw 

movements [28], these patients have good oral health in terms of the absence of oral infections, and the saliva 

is normal in terms of quantity and quality, and patients are not treated with radiation or chemical treatments, 

because the fluidity of the saliva affect in adhesion efficacy, which is an important retention factor of complete 

denture [29], normal size and shape of the arch: complete edentulous in the maxillary and mandibular jaws 

of the third class according to the classification [30], in order to evaluate patient-centered outcomes, the 

person who will ask the questions must take into account some important issues related to tooth loss (aesthetic 

aspect, functional performance, psychological state, etc...). 

 

This research was conducted in order to study the effect of each of the maxillary complete denture 

(CAD/CAM) and the conventional maxillary complete denture on the quality of life associated with oral 

health by using the OHIP-14 questionnaire, this questionnaire has been used in many recent studies such as 

[31], [32]. According to the OHIP-14 questionnaire that chosen in our previous study, our results indicate that 

the maxillary complete denture with computer designed and manufactured bases (CAD/CAM) led to an 

improvement in functional performance, psychological and aesthetic aspects, which led to improving in the 

patient satisfaction and reduce the rate of complications resulting from compensation. 

 

Most of the previous studies relied on conducting the OHIP-14 questionnaire over successive periods of time 
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for each denture. However, this study was limited to conducting the OHIP-14 questionnaire after one month 

of the patient’s use of both complete dentures in succession and comparing the results issued by them.  

 

The study revealed a statistically significant difference in the average values of each of the axes of the oral 

health-related quality of life scale OHIP-14 between group A and group B. Statistical significance in the 

degree of answer for each of the oral health-related quality of life scale OHIP-14 between the two groups. 

These results lead us to the necessity of using the computer method (CAD/CAM) in the manufacture of 

complete dental dentures, which we explain by the unequivocal retention and stability resulting from the use 

of the milling method in the manufacture of maxillary complete dentures, and the interpretation of these 

results is due to the good adaptation of the base of the complete dental denture and the sealing of the margins 

with the least possible distortion during the manufacturing process using (CAD/CAM) technology [33], 

although the accuracy of the (CAD/CAM) complete dentures is affected by the type of system used and the 

techniques used in its manufacture. However, according to [34] complete computer designed and 

manufactured denture with all their systems are better than conventional denture in terms of adaptation. 

Bacterial contamination of the surfaces of removable complete dentures can lead to infections in the mucosa 

oral, and the inflammation not only stops there, but it can cause respiratory pneumonia in elderly patients 

[35]. The surface roughness in conventional complete dentures is due to the working procedures that cause 

porosity and anomalies in the surfaces, although it can be avoided these anomalies by the application of a 

certain amount of pressure during the cooking process of the devices, but this high pressure can cause fracture 

of either the crucible or the final gypsum example [36], [37]. In contrast, CAD-CAM complete dentures are 

made from PMMA blocks remolded discs manufactured under high pressure and thus the amount of 

polymerization shrinkage and residual free monomer levels are lower compared to conventional complete 

dentures. Recently, it was considered that the release of the residual free monomer is not present in milling 

dentures compared to conventional dentures because it is less [34]. 

 

According to the above, we find that the rate of the Physical pain axis of a conventional complete denture is 

high by comparison with CAD-CAM complete denture. Recently, [33] compared denture base adaptation of 

CAD/CAM fabrication technique with three different techniques; pack and press, pour, and injection. They 

reported that CAD/CAM fabrication technique has statistically less distortion at the apex of the denture border 

and the palatal area, and better adaptation at the crest of the ridge when compared to injection-molding 

technique [33]. 

 

Our study agrees with the study [31] in the presence of an effect of complete computer denture on the quality 

of life related to oral health, that examined the effect of two denture fabrication techniques on (OHRQol) for 

Twenty-eight completely edentulous subjects. 

 

And agrees with the study of Wei [40] that compare the clinical efficacy of a kind of complete dentures 

fabricated using computer aided design/computer aided manufacturing (CAD/CAM) workflow with that of 

the complete denture fabricated using conventional workflow for twenty edentulous patients. Two pairs of 

complete dentures were fabricated for each participant: one using the functional suitable denture (FSD) 

system with CAD/CAM, and the other using conventional fabrication workflow. 

 

Our study differs from the study Simon [32] that examined the effect of the type of complete device on the 

quality of life related to oral health for 16 patients. Each patient received two complete devices, one made by 

the computer method and the other by the traditional method, and indicated that there was no effect of the 

type of complete device on the quality of life. This difference is due to their use of the OHIP-G49 

questionnaire to assess each patient's quality of life. 
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5. Conclusion 

This study showed that the OHRQoL of participants with CAD-CAM maxillary complete dentures was better 

than conventional complete dentures. 

 

6. References 

[1] Emami E, de Souza RF, Kabawat M, et al: The impact of edentulism on oral and general health. Int 

J Dent 2013; doi: 10.1155/2013/498305. Epub May 8, 2013 2. 

 

[2] Heydecke G, Thomason JM, Lund JP, et al: The impact of conventional and implant supported 

prostheses on social and sexual activities in edentulous adults. Results from a randomized trial 2 months after 

treatment. J Dent 2005; 33:649-657. 

 

[3] Al Quran F, Clifford T, Cooper C, et al: Influence of psychological factors on the acceptance of 

complete dentures. Gerodontology 2001;18:35-40 

 

[4] Carlsson GE, Omar R: The future of complete dentures in oral rehabilitation. A critical review. J Oral 

Rehabil 2010; 37:143-156 4.  

 

[5] R.F. Jacob, The traditional the rapeutic paradigm: complete denture therapy, J. Prosthet.Dent.79 

(1998)6–13.  

 

[6]  Pryor WJ. Injection molding of plastics for dentures. J Am Dent Assoc 1942; 29: 1400-1408. 

 

[7] Fairchild JM. The fluid resin technique of denture base formation. J Calif Dent Assoc 1967; 43: 127-

128. 

 

[8] Jacob RF (1998) the traditional therapeutic paradigm: complete denture therapy. J Prosthet Dent 79:6-

13. 

 

[9] Murray MD, Darvell BW (1993) the evolution of complete denture base. Theories of complete 

denture retention-a review. Part 1. Aust Dent J 38:216-219. 

 

[10]  Maeda Y, Minoura M, Tsutsumi S, Okada M, Nokubi T (1994) A CAD/CAM system for removable 

denture. Part I: fabrication of complete dentures. Int J Prosthodont 7:17-21. 

 

[11] Busch M, Kordass B (2006) Concept and development of a computerized positioning of prosthetics 

teeth for complete dentures. Int J Comput Dent 9:113-120. 

 

[12] Inokoshi M, Kanazawa M, Minakuchi S (2012) Evaluation of a complete denture trial method 

applying rapid prototyping. Dent Mater J 31:40-46. 

 

[13] Zhang YD, Jiang JG, Liang T, Hu WP (2011) Kinematics modeling and experimentation of multi-

manipulator tooth-arrangement robot for null denture manufacturing. J Med Syst 35:1421-1429. 

 

[14] Steinmassl PA, Wiedemair V, Huck C, Klaunzer F, Steinmassl O, Grunert I, Dumfahrt H. Do 

CAD/CAM dentures really release less monomer than conventional dentures? Clin Oral Investig 2016; 21: 

1697-1705. 

https://www.teikyomedicaljournal.com/


ISSN: 03875547 

Volume 45, Issue 03, May, 2022 

  

6045 
 

[15] Goodacre BJ, Goodacre CJ, Baba NZ, Kattadiyil MT (2016) Comparison of denture base adaption 

between CAD/CAM and conventional fabrication techniques. J Prosthet Dent. 

 

[16] Kattadiyil MT, Jekki R, Goodacre CJ, Baba NZ (2015) Comparison of treatment outcomes in digital 

and conventional complete removable dental prosthesis fabrications in a predoctoral setting. J Prosthet Dent 

114:818-825. 

 

[17] Perea C, Su´arez-Garc´ıa MJ, Del R´ıo J, et al: Oral health-related quality of life in complete denture 

wearers depending on their socio-demographic background, prosthetic-related factors and clinical condition. 

Med Oral Patol Oral Cir Bucal 2013; 18:e371-e380. 

 

[18] Hebling E, Pereira AC: Oral health-related quality of life: a critical appraisal of assessment tools used 

in elderly people. Gerodontology 2007; 24:151-161. 

 

[19] Locker D, Slade G. Oral Health and quality of life among older adults: The Oral Health Impact 

Profile. J Can Dent Assoc 1993; 59:830–3, 837–8, 844. 3.  

 

[20] Locker D. measuring oral health: a conceptual framework. Community Dent Health 1988; 5:3–18. 

 

[21] Slade GD. Derivation and validation of a short-form oral health impact profile. Community Dent Oral 

Epidemiol 1997; 25:284–90. 

 

[22] Zarb G, Hobkirk JA, Eckert SE, Jacob RF (2013) Prosthodontic treatment for edentulous patients. 

(13thedn.) St.Louis: Elsevier Mosby, pp: 176-252. 

 

[23] Hardy JR, Kapur KK. Posterior border seal-its rationale and importance. J Prosthet Dent 1958; 8:386-

97. 

 

[24] Thomason JM, Heydecke G, Feine JS, Ellis JS. How do patients perceive the benefit of reconstructive 

dentistry with regard to oral health‐related quality of life and patient satisfaction? A systematic review. Clin 

Oral Implants Res. 2007; 18 (Suppl 3):168‐188. 

 

[25] Okamoto N, Morikawa M, Tomioka K, Yanagi M, Amano N, Kurumatani N. Association between 

tooth loss and the development of mild memory impairment in the elderly: the Fujiwara‐kyo Study. J 

Alzheimers Dis. 2015; 44(3):777‐786. 

 

[26] Walton JN, MacEntee MI. Choosing or refusing oral implants: a prospective study of edentulous 

volunteers for a clinical trial. Int J Prosthodont. 2005; 18(6):483‐488. 

 

[27] Lin HK, Pan YH, Salamanca E, Lin YT and Chang WJ. 2019. Prevention of bone resorption by ha/β-

tcp+ collagen composite after tooth extraction: A case series. International journal of environmental research 

and public health. 16(23): 4616. 

 

[28] Maeda Y and Wood W. 1989. Finite element method simulation of bone resorption beneath a 

complete denture. Journal of dental research; 68 (9): 1370-137. 

 

[29] Arslan A, Orhan K, Canpolat C, Delilbasi C and Dural S. 2339 Impact of xerostomia on oral 



R. Rajeh and F. Jnaid, 2022                                                                                           Teikyo Medical Journal 

 

6046 
 

complaints in a group of elderly Turkish removable denture wearers. Archives of gerontology and geriatrics; 

49(2): 263-267. 

 

[30] Cawood, J.I. and Howell, R.A. (1988) A Classification of the edentulous jaws. International Journal 

of Oral and Maxillofacial Surgery, 17. 232-236. 

 

[31] Wissanee Jia-mahasap .2017. Comparative assessment of conventional vs. CAD/CAM complete 

denture fabrication techniques on patient satisfaction, quality of life and prosthesis biofilm. University of 

Lowa.    

 

[32] Simon P, Ingrid P, Florian B, Guido S, Manja SL.Digital versus conventional denture: A randomized, 

controlled, blinded study. Journal of prosthetic Dentistry. 2021. 

 

[33] Goodacre, B.J.; Goodacre, C.J.; Baba, N.Z.; Kattadiyil, M.T. Comparison of denture base adaptation 

between CAD-CAM and conventional fabrication techniques. J. Prosthet. Dent. 2016, 116, 249–256. 

 

[34] Steinmassl PA, Wiedemair V, Huck C, Klaunzer F, Steinmassl O, Grunert I, et al. Do CAD/CAM 

dentures really release less monomer than conventional dentures? Clin Oral Investig 2017; 21:1697-705. 

 

[35] Muller F. Oral hygiene reduces the mortality from aspiration pneumonia in frail elders, J. Dent. Res. 

94 (3 Suppl) (2015) 14S–16S. 

 

[36] Yan X, GU P. A review of rapid prototyping technology and systems. Comput Aided Des 1996; 

24:307-18. 

 

[37] Levin B. Impressions for complete dentures. Quintessence Publishing Co; 1984. p. 35–70. PMid: 

11651859 13. 

 

[38] Steinmassl O, Dumfahrt. H, I. Grunert, P.A. Steinmassl, Influence of CAD/CAM fabrication on 

denture surface properties, J. Oral Rehabil. 45 (5) (2018) 406–413. 

 

[39] Parvizi A, Lindquist T, Schneider R, Williamson D, Boyer D, Dawson DV. Comparison of the 

dimensional accuracy of injection-molded denture base materials to that of conventional pressure-pack acrylic 

resin. Journal of prosthodontics: official journal of the American College of Prosthodontics. 2004; 13(2):83-

9.  

 

[40] L. Wei, D. Zou, H. Chen, S.X. Pan, Y.C. Sun, Y.S. Zhou, [Evaluation of clinical efficacy of a kind 

of digital complete denture], Beijing Da Xue Xue Bao Yi Xue Ban 52 (4) (2020) 762–770. 

https://www.teikyomedicaljournal.com/

