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The success of complete dentures (CDs) is directly related to the required adapta-
tion time and depends on anatomical structures and their intimate relationship 
with the prosthesis.1 In addition, severe residual ridge resorption is the main 

factor that negatively contributes to the CD prognosis, causing poor retention and 
instability of the CD.2,3 Patients commonly report difficulties adapting, eating, and 
smiling with the CD; discomfort; and complete dissatisfaction with the treatment, 
resulting in reduction of self-esteem.4 In addition, the facial type (FT) of the patient 
interferes directly with the adaptation phase, stability, and support of the CD,5,6 

Purpose: To evaluate the influence of facial type and anteroposterior skeletal discrepancy of complete 
denture wearers on residual ridge height, masticatory performance, oral health–related quality of life 
(OHRQoL), and satisfaction levels. Materials and Methods: A total of 56 edentulous patients (mean age 
of 67.1 years) were radiographically evaluated prior to rehabilitation to determine residual ridge height in the 
maxilla and mandible, facial type, and anteroposterior skeletal discrepancy. Masticatory performance tests 
with 40 chewing cycles were applied. The Dental Impact on Daily Living questionnaire was used to measure 
OHRQoL and satisfaction. Data were analyzed with Kruskal-Wallis test and logistic regression. Results: 
Dolichofacial participants presented with significantly higher bone height than mesofacial and brachyfacial 
types in the anterior region of the maxilla and mandible and had more mandibular bone than mesofacial types 
in the premolar region. Class II patients presented significantly higher bone height than Class I participants 
in the anterior maxilla. Dolichofacial patients performed significantly better than brachyfacial patients in the 
masticatory performance test. Class I patients achieved more homogenous artificial food trituration than Class III 
patients (P < .05). High OHRQoL scores were reported in appearance and general performance irrespective of 
facial type or anteroposterior skeletal discrepancy. Conclusion: Dolichofacial patients had superior masticatory 
performance compared to brachyfacial patients. Class III patients showed a reduced capacity to homogenize 
the food bolus. Mesofacial, dolichofacial, and Class III patients reported the best perceptions of their OHRQoL. 
Anteroposterior skeletal discrepancy seems to be the main factor contributing to mastication impairments in 
totally edentulous patients. Int J Prosthodont 2020;33:263–271. doi: 10.11607/ijp.6353
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The relationship between facial morphology and oral 
function is well-established in the literature, especially 
for dentate patients. However, few studies have inves-
tigated the influence of FT and anteroposterior skeletal 
discrepancy (ASD) on the oral function of completely 
edentulous patients.5,23,24 Therefore, this study aims to 
evaluate the influence of FT and ASD on residual ridge 
height and masticatory function using masticatory per-
formance, quality of life, and satisfaction levels of CD 
wearers as outcome measures. The null hypothesis was 
that different FTs and ASDs do not influence the mas-
ticatory performance, OHRQoL, or satisfaction levels of 
CD wearers.

MATERIALS AND METHODS

Experimental Design
This cross-sectional observational clinical study was 
conducted following the guidelines of the Strengthen-
ing the Reporting of Observational Studies in Epidemi-
ology (STROBE) protocol25 and used secondary data 
from patients who attended the Complete Dentures 
Clinic at the School of Dentistry in the Federal University 
of Pelotas between 2013 and 2016. This study was ap-
proved by the Local Ethics Research Committee, proto-
col number 69/2013, and was conducted according to 
the Helsinki Declaration (2008). The following inclusion 
criteria were applied: patients must (1) have good oral 
and general health; (2) have worn new complete den-
tures for at least 3 months; and (3) be available to visit 
the university clinic during prearranged days. All CDs 
were fabricated with thermopolymerizable acrylic resin 
(TDV Dental), artificial acrylic resin teeth with 30-degree 
cusps (Trilux), and assembled in balanced bilateral occlu-
sion following a well-established confection protocol. 
All volunteers who agreed with the terms of research 
signed an informed consent form. Digital panoramic 
radiographs were taken for evaluation of the patients’ 
residual ridge height in the anterior and posterior re-
gions of the maxilla and mandible. Cephalograms were 
then performed in the physiologic rest position24 to 
categorize the patients according to their FT and ASD. 
Masticatory function was subsequently evaluated using 
the masticatory performance test, and the Dental Im-
pact on Daily Living (DIDL) questionnaire was applied to 
evaluate the oral health–related quality of life (OHRQoL) 
and satisfaction of each patient. 

Radiographic Exams
All digital panoramic radiographs were performed by 
a single experienced professional in the radiology ser-
vice of the Scholl of Dentsitry, UFPeI, with a Rotograph 
Plus (Dent-X) instrument equipped with digital imaging 
sensors and operated by a licensed technician. Image 
processing was performed with DentaScan software. 

as well as with the functional and esthetic satisfaction 
levels. As craniofacial morphology is directly related to 
the harmony between the facial and perioral muscula-
ture and to masticatory muscle kinetics,7 it has an im-
portant influence on masticatory function and esthetic 
demands.5

It has been previously suggested that the FT should 
be determined before the CD treatment, as this al-
lows the production of dentures that are stable and 
in harmony with the skeletal and muscle patterns of 
the patient, significantly improving the patient’s prog-
nosis.5,6,8 The determination of the FT based solely on 
clinical evaluation may have some confounding factors, 
as anatomical landmarks may change due to progres-
sive residual ridge resorption, resulting in a misclassi-
fication.9,10 Cephalometric analysis enables the use of 
more objective anatomical landmarks to determine the 
sagittal plane, plane of occlusion, and vertical dimen-
sion based on edentulous changes of complex oro-
facial tissues to provide adequate CD confection.8–12 
Dolichofacial patients in particular tend to adopt a 
tongue position that facilitates breathing. This anatom-
ical aspect needs to be carefully analyzed to produce 
CDs that are stable and operate in harmony with the 
neuromuscular forces. Likewise, an appropriate verti-
cal dimension must be obtained for brachyfacial pa-
tients, as these patients typically have strong masseter 
activity and a tendency for mandibular overload and 
temporomandibular dysfunction.6 From a clinical per-
spective, craniofacial analysis can help to (1) plan and 
determine the functional and esthetic prognoses of a 
new set of CDs and (2) anticipate possible future prob-
lems that each subgroup of patients could face during 
the adaptation phase. 

During masticatory function, mandibular move-
ments can be influenced by the inclination of the oc-
clusal plane.13 The trajectory of the masticatory closing 
in the sagittal plane maintains a relationship perpen-
dicular to the occlusal plane.13 A smaller angle of the 
mandibular plane, formed by the Frankfurt plane and 
the mandibular plane, results in higher muscular activity 
and bite force for individuals with a brachyfacial pro-
file compared to dolichofacial patients.14–17 It is well-
established that bite force and masticatory function 
are intimately connected and that patients with higher 
bite force crush food better.18 However, anteroposte-
rior misalignment of the mandible is a factor that may 
result in faulty mastication because mastication relies 
on interocclusal contacts.19,20 During masticatory per-
formance tests, dentate individuals classified as Angle 
Class II and Class III showed a 15% to 34% larger par-
ticle size than Class I individuals.20 An improvement in 
masticatory performance and ability was also observed 
after orthognathic treatment for dentofacial deformi-
ties (Class II and Class III).5,21,22
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sieve through which 50% of the particles can pass by 
weight.32 The equation also provides a “B” index (MPB), 
which is an indicator of the variation in particle size and 
describes the amplitude of the particle size distribution 
along the different sieves, indicating the homogeneity 
of the mastication.32 Masticatory efficiency (ME) was 
also determined by the weight percentage of material 
retained in the 5.6-mm (ME5.6), 4.0-mm (ME4.0), and 
2.8-mm (ME2.8) sieves. 

DIDL Questionnaire
The analysis of OHRQoL and patient satisfaction was 
conducted by applying the DIDL questionnaire. This 
evaluation measured the dental impact of each domain 
on the patients’ daily lives and the degree of satisfac-
tion.35 The possible answers are agree, neutral, or dis-
agree, scored as +1, 0, and −1, respectively. The domain 
scores are then averaged. Lower DIDL scores in each 
domain indicate a poor quality of life, and vice versa. 
The patient satisfaction in each domain was classified 
following the methodology proposed by Al-Omiri et 
al, which uses the mean DIDL scores for each domain 
to classify patients as dissatisfied (score < 0), relatively 
satisfied (score 0 to 0.69), or satisfied (score 0.7 to 1).35

Statistical Analyses
Kruskal-Wallis test was used to compare the outcome 
variables between the different FTs and ASDs. Logis-
tic regression (crude and adjusted) was performed to 
determine associated factors in the masticatory per-
formance outcomes based on exposure variables and 
to control for confounding variables. For this analysis, 
MPX50 was categorized as good or impaired, with 
cut-off values that correspond to the general mean of 
all patients for each outcome: MPX50 = 5.16; MPB = 
6.95; ME5.6 = 48.64; ME4.0 = 22.33; and ME2.8 = 
11.53. The results were normalized/adjusted using the 
mesofacial and Class I patients as reference groups. 
The adopted significance level was 5%, and the analy-
ses were conducted using Stata 14.1 software (Stata-
Corp). The statistical power was calculated using 
OpenEpi version 3.01.

RESULTS

The sample population consisted of 56 fully edentulous 
patients, 17 men and 39 women, with an average age 
of 67.1 years; only 8 participants were under 60 years. 
The mean time since edentulism was 30 and 24.2 years 
for the maxilla and the mandible, respectively. Approxi-
mately 67.9% of the sample received the minimum 
wage, and 21.4% received two minimum wages (mini-
mum wage in 2016 was R$880). Furthermore, 50% 
of the participants studied for less than 8 years during 
schooling age.

Afterwards, radiographic measurements related to 
morphology and mandibular height were performed 
in DBSWIN software (VistaScan) by a single calibrated 
examiner (E.P.) following the methodology described 
by Xie et al.26 The following data were collected in the 
maxilla and in the mandible: midline height (anterior 
height); height in the region of the first premolars; and 
height in the region of the molars. 

The cephalograms were performed with the patient 
positioned in the physiologic rest position: the usual po-
sition of the mandible when the patient is relaxed and 
holds the head upright. This was achieved by removing 
the prostheses and asking the patient to swallow and 
relax.8,24 The cephalometric analyses were conducted in 
duplicate by two trained and calibrated radiologists us-
ing Cef X version 4.5.10 (CDT Informática e Electrônice).

The FT were determined using Ricketts analysis and 
classified as brachyfacial, mesofacial, or dolichofacial 
according to the following five angles: (1) facial axis; 
(2) facial depth; (3) mandibular plane; (4) height of the 
inferior third of the face; and (5) mandibular arch.27 
The mean values of these five angles were combined 
in the vertical growth coefficient (VERT) index, which 
was found by comparing the obtained values with the 
individual standards. The result was then divided by 
the clinical deviation, which varies for the different an-
gles. The obtained value was inserted in a Gauss curve 
and received a positive sign when it tended toward 
brachyfacial or a negative sign when it tended toward 
dolichofacial.27

The ASD was analyzed using the SNA and SNB an-
gles,28,29 which characterize the position of the maxilla 
and mandible in relation to the base of the skull, and the 
ANB angle, which characterizes the maxillomandibular 
relation in the anteroposterior direction.30 Patients who 
showed negative angles were classified as Class III, val-
ues between 0 and 4 degrees were classified as Class I, 
and values above 4 degrees were classified as Class II.31

Masticatory Performance 
Masticatory performance was defined as the particle 
size distribution of food particles after 40 chewing 
strokes of artificial test food Optocal, as described in 
previous studies.18,32–34 The patients were instructed to 
chew 3.7 g of the test material (17 cubes) for 40 masti-
catory cycles. The material was then dried at room tem-
perature for 7 days and sieved using stacked sieves with 
eight meshes between 5.6 mm and 0.5 mm and a bot-
tom plate for 20 minutes on a shaker.18,32 The particles 
retained in each of the eight sieves were weighed sepa-
rately in a precision balance, and the obtained values 
were converted through the Rosin-Rammler method, 
which determines the degree of fragmentation of the 
chewed food and gives the outcome median particle 
size (MPX50), defined as the aperture of a theoretical 
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Figure 1 shows the masticatory 
performance (MPX50 and MPB) 
and masticatory efficiency (ME2.8, 
ME4.0, and ME5.6) outcomes ac-
cording to the FT and ASD clas-
sifications. Dolichofacial patients 
had significantly better masticatory 
performance scores than brachy-
facial patients; their MPX50 was 
significantly lower (–17%) than for 
brachyfacial patients (P < .05). The 
ME2.8 outcome was 55% higher, 
indicating more effective particle 
size reduction. In the ASD classes, 
the only significant difference was 
the MPB between Class I and Class 
III patients (P > .05). Class III pa-
tients presented an MPB value that 
is significantly higher (37%; P > .05) 
compared to Class I patients. 

Table 1 lists the results of the DIDL 
questionnaire domains according to 
the FT and ASD classifications. The 
scores of dolichofacial patients in 
the appearance and in the eating 
and chewing domains were statis-
tically significantly lower (P < .05) 
than the scores of mesofacial pa-
tients. According to the ASD, Class 
III patients presented the highest 
scores (P < .05) in the appearance 
and general performance domains. 
Figure 2 shows the categorization 
of the patient satisfaction levels in 
the DIDL domains.

The results listed in Table 2 in-
dicate a statistically significant 

Fig 1  (a) Medians and ranges of masticatory performance (MPX50) and bolus homogeni-
zation (MPB) according to facial type (FT) and anteroposterior skeletal discrepancy (ASD). 
(b) Medians and ranges of the masticatory efficiency outcomes ME5.6, ME4.0, and ME2.8 
according to FT and ASD. Kruskal-Wallis test, P ≤ .05. Different uppercase letters indicate 
statistically significant differences between groups. Power MPX50: brachy × dolicho = 98%; 
MPB: brachy × dolicho = 92%; Class I × Class III = 92%; ME2.8: brachy × dolicho = 99%.

Table 1   Median (Range) Scores Obtained for Each Domain of the Dental Impact on Daily Living Questionnaire 
According to Facial Type and Anteroposterior Skeletal Discrepancy 

Domain/ no.  
of questions

Facial type Anteroposterior skeletal discrepancy

Brachyfacial  
(n = 17)

Mesofacial  
(n = 20)

Dolichofacial  
(n = 19)

Class I  
(n = 12)

Class II  
(n = 16)

Class III  
(n = 28)

Appearance/4 1.00 
(−0.25 to 1)A,B

1.00 
(−1 to 1)A

1.00 
(−0.5 to 1)B

1.00 
(−1 to 1)A

1.00 
(−0.5 to 1)A

1.00 
(0 to 1)B

Pain/4 0.50 
(–1 to 1)A

0.37 
(–1 to 1)A

–1.00 
(–1 to 1)A

0.25 
(−1 to 1)A

0.50 
(–1 to 1)A

0.50 
(–1 to 1)A

Oral comfort/7 0.14 
(−0.57 to 0.42)A

0.07 
(−1 to 0.71)A

0.14 
(−1 to 1)A

0.00 
(−1 to 0.42)A

0.14 
(–1 to 0.71)A

0.14 
(−1 to 1)A

General 
performance/15

0.80 
(–0.73 to 1)A

0.93 
(−0.06 to 1)A

0.86 
(–0.2 to 1)A

0.80 
(0.06 to 1)A

0.73 
(−0.2 to 1)A

1.00 
(−0.73 to 1)B

Eating and 
mastication/6

0.33 
(–1 to 1)A,B

0.83 
(−1 to 1)A*

−0.33 
(–1 to 1)B*

0.41 
(−1 to 1)A

0.00 
(−1 to 1)A

0.66 
(−0.2 to 1)A

Different capital letters indicate statistically significant differences between groups (Kruskal-Wallis test; P ≤ .05). 
*Power: 87%.
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Fig 2  Self-reported satisfaction scores (%) for each domain in the DIDL survey according to (a) facial type and (b) anteroposterior skeletal 
discrepancy.

Table 2   Median (Range) Values for Residual Ridge Height in Three Regions of the Maxilla and Mandible 
According to Facial Type and Anteroposterior Skeletal Discrepancy 

Women/
men (n)

Maxilla height Mandible height

Anterior Premolar Posterior Anterior Premolar Posterior

Facial type

Brachyfacial 12/5 12.20 (6.80  
to 25.30)A

10.75 (2.55  
to 20.95)A

5.75 (0.90  
to 14.30)A

21.50 (16.55  
to 28.30)A

17.70 (8.47  
to 24.17)A,C

15.00 (8.77  
to 21.22)A

Mesofacial 16/4 12.75 (7.30  
to 15.70)A

10.65 (1.65  
to 18.40)A

4.57 (1.25  
to 12.45)A

21.70 (13.65  
to 28.00)A

15.13 (9.50  
to 27.57)A

14.02 (8.55  
to 21.27)A

Dolichofacial 14/5 15.60 (4.90  
to 20.10)B

13.45 (4.30  
to 19.50)A

5.95 (1.25  
to 17.05)A

26.75 (14.75  
to 34.60)B

20.62 (10.97  
to 32.62)B,C

16.92 (8.80  
to 27.05)A

Anteroposterior skeletal discrepancy

Class I 7/5 12.00 (4.90  
to 16.40)A

11.80 (2.10  
to 18.40)A

5.67 (0.90  
to 12.45)A

20.75 (13.65  
to 32.70)A

16.20 (10.75  
to 23.90)A

14.10 (8.80  
to 17.97)A

Class II 10/6 14.60 (10.10  
to 19.70)B,C

11.80 (4.30  
to 19.50)A

5.00 (1.65  
to 17.05)A

26.50 (19.50  
to 34.60)A

20.62 (11.00  
to 32.62)A

16.60 (10.55  
to 27.05)A

Class III 22/6 13.30 (7.30  
to 25.30)A,C

10.85 (1.65  
to 20.95)A

5.65 (1.25  
to 14.30)A 

22.70 (14.75  
to 34.35)A

17.70 (8.47  
to 28.75)A

14.05 (8.55  
to 22.25)A

Different capital letters indicate statistically significant differences between regions within each group (Kruskal-Wallis test, P ≤ .05).
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DISCUSSION

The relationship between the masticatory performance 
and skeletal classification in patients using CDs is not 
well established in the current literature. Based on these 
data, the null hypothesis was rejected, considering that 
the different facial types and the anteroposterior skel-
etal discrepancy influenced the mastication and some 
domains of the DIDL questionnaire, although the dif-
ferent craniometric groups reported similar satisfaction 
levels. The FT influenced the MPX50, MPB, and ME2.8 
outcomes, while the ASD influenced only MPB. The sat-
isfaction and OHRQoL results indicate that the FT in-
fluenced the appearance and the eating and chewing 
domains, while the ASD influenced the appearance and 
general performance domains. In general, the patients 
were more satisfied with the appearance and general 
performance domains and were more dissatisfied with 
the oral comfort and eating and chewing domains, irre-
spective of the FT and ASD. It is important to note that 
the patients in this study did not present a masticatory 
performance that can be considered satisfactory or nor-
mal, irrespective of their FT and ASD.

This clinical study showed that dolichofacial patients 
have a significantly better masticatory performance 
compared to brachyfacial patients in terms of MPX50, 
MPB, and ME2.8 outcomes. These results differ from 
the study by Ochiai et al,5 who found a slight trend 
toward inferior masticatory performance in dolichofa-
cial subjects compared to mesofacial and brachyfacial 

difference in anterior maxilla bone height for the FT 
and the ASD (P = .00 and P = .02, respectively). In the 
mandible, differences were found only for the FT classes 
in the anterior and premolar regions (P = .00 and P = 
.02, respectively). In the anterior region of the maxilla, 
dolichofacial participants presented mean bone heights 
that were 27% higher than mesofacial and 24% higher 
than brachyfacial participants (P = .01 in both cases). 
Regarding the ASD, Class II individuals presented 34% 
higher mean bone height in the anterior maxilla than 
Class I participants (P = .02), but were similar to Class 
III individuals (P = .17). In relation to mandibular bone 
height, the dolichofacial individuals presented 20.5% 
higher anterior bone heights than mesofacial par-
ticipants (P = .01) and 19% higher bone heights than 
brachyfacial participants (P = .03). Dolichofacial individ-
uals also had 30.7% higher bone heights in the lower 
premolar region compared to mesofacial patients (P = 
.01), but significant differences with brachyfacial partici-
pants were not found (P = .38).

Table 3 shows the crude and adjusted regression 
for masticatory performance and masticatory effi-
ciency. The crude analysis indicates that only the ASD 
influenced the masticatory performance parameters 
(MPX50 and MPB). In the adjusted analysis, the ASD 
still influenced the MPB. The association of FT was 
observed only for the ME4.0 outcome in the adjusted 
analysis. Furthermore, there were associations between 
ASD and all masticatory efficiency parameters in both 
the crude and adjusted analyses. 

Table 3   Logistic Regression Analysis (Crude and Adjusted) of Associations Between Facial Type and 
Anteroposterior Skeletal Discrepancy According to Masticatory Performance (MX50 and MPB) and 
Masticatory Efficiency Parameters (ME5.6, ME4.0, and ME2.8) 

MX50
OR (95% CI)

MPB
OR (95% CI)

ME5.6
OR (95% CI)

ME4.0
OR (95% CI)

ME2.8
OR (95% CI)

Crude Adjusted Crude Adjusted Crude Adjusted Crude Adjusted Crude Adjusted

Facial type

Mesofacial 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Dolichofacial 0.47 (0.13 
to 1.72)

0.40 (0.10 
to 1.57)

0.48 (0.12 
to 1.71)

0.39 (0.09 
to 1.58)

0.38 (0.10 
to 1.41)

0.30 (0.07 
to 1.22)

0.38 (0.10 
to 1.43)

0.27 (0.06 
to 1.20)

2.10 (0.56 
to 7.81)

2.60 (0.63 
to 10.60)

Brachyfacial 0.72 (0.19 
to 2.66)

1.10 (0.26 
to 4.55)

0.78 (0.19 
to 3.12)

1.20 (0.27 
to 5.33)

0.59 (0.16 
to 2.18)

0.99 (0.23 
to 4.23)

0.48 (0.12 
to 1.85)

0.81 (0.18 
to 3.57)

2.07 (0.53 
to 7.99)

1.34 (0.31 
to 5.76)

P .52 .20 .52 .21 .34 .06 .32 .04 .44 .14

Anteroposterior skeletal discrepancy

Class I 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Class II 0.15 (0.28 
to 0.81)

0.15 (0.02 
to 0.81)

0.07 (0.00 
to 0.68)

0.07 (0.00 
to 0.68)

0.09 (0.01 
to 0.57)

0.09 (0.01 
to 0.57)

0.07 (0.00 
to 0.68)

0.06 (0.00 
to 0.67)

14.14 (1.45 
to 137.29)

14.45 (1.47 
to 141.59)

Class III 0.25 (0.05 
to 1.12)

0.26 (0.05 
to 1.26)

0.14 (0.01 
to 1.24)

0.14 (0.01 
to 1.37)

0.15 (0.02 
to 0.81)

0.16 (0.02 
to 0.94)

0.09 (0.01 
to 0.80)

0.10 (0.01 
to 0.95)

9.53 (1.08 
to 84.13)

8.10 (0.89 
to 73.67)

P .05 .11 .02 .04 .01 .02 .01 .02 .01 .02

OR = odds ratio; CI = confidence interval. 

© 2020 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY. 
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER. 



269

Martins et al

Volume 33, Number 3, 2020

masticatory performance after CD rehabilitation is inde-
pendent of the anteroposterior mandible misalignment, 
as the skeletal discrepancy is corrected during the set-
ting of the artificial teeth during the new CD fabrica-
tion. At this stage, successful CD treatment seeks to 
achieve a Class I occlusion.

The OHRQoL results of the present study indicate 
low satisfaction rates across all groups: 59% for meso-
facial patients, 39% for dolichofacial patients, 37% for 
brachyfacial patients, 45% for Class I and Class II pa-
tients, and 47% for Class III patients (Fig 2). These data 
are comparable to those of Hantash et al,3 who showed 
that more than 50% of CD wearers are not complete-
ly satisfied with their dentures. Furthermore, the oral 
comfort domain showed the lowest satisfaction index-
es, irrespective of the morphologic classifications. The 
latter domain is thus the one with the strongest nega-
tive impact on self-perceived OHRQoL of CD patients, 
independent of the FT. An interesting finding was that 
dolichofacial patients presented statistically significantly 
inferior scores in the same domains in comparison to 
mesofacial patients, showing the lowest satisfaction of 
all groups for the appearance domain (26%). As is the 
case for dentate dolichofacial patients, the excessive 
convexity of the face, the skeletal open bite, and the 
tongue thrusting increase the difficulty of all rehabilita-
tion phases. In addition, the increased restorative space 
for dolichofacial patients and the difficulty setting teeth 
in an esthetic or functional location can affect both the 
masticatory function parameters and the satisfaction 
and expectations of the patient.6 Differently, brachyce-
phalic patients reported low satisfaction levels for pain 
(18%) and oral comfort (12%) domains while report-
ing the highest dissatisfaction level (41%) in the eating 
and chewing domain. Brachyfacial edentulous subjects 
have shown higher maximum mean bite force values 
than dolichofacial participants.24 Therefore, it is hypoth-
esized that a higher maximum bite force during mas-
tication can trigger a more intense response from the 
superficialized neurosensorial structures of the residual 
ridge, such as the incisive and mental canals. The pain-
ful sensation could be aggravated by residual ridge re-
sorption, as already described in a previous study.5 The 
latter can negatively affect the adaptation phase to the 
new CD in brachyfacial patients. 

Class III patients reported the highest DIDL scores in 
the appearance and general performance domains and 
also contained the highest percentage of satisfied in-
dividuals (89%) regarding the appearance domain. As 
edentulous Class III patients require a complex denture 
rehabilitation, they frequently experience considerable 
occlusal stress over the residual ridge, which results in 
excessive resorption of the alveolar ridge.21 These results 
suggest that designing CDs with adequate fabrication 
parameters can result in a considerable improvement 

subjects. The aforementioned study evaluated the im-
pact of facial form, skeletal classification, residual ridge 
height on the preferred side of mastication, and swal-
lowing threshold performance in patients with CD and 
implant-retained mandibular overdentures using masti-
catory tests with peanuts and carrots.5 The differences 
in comparison to the present study can at least in part be 
attributed to the methodologic differences, as artificial 
food (Optocal cubes) and the multiple-sieves method 
were used to evaluate the masticatory performance.5

On the other hand, these results showed that doli-
chofacial patients had a statistically significantly higher 
alveolar ridge in the maxilla and in the anterior and 
premolar regions of the mandible in comparison with 
the brachyfacial and mesofacial groups. These differ-
ences in residual ridge height are in agreement with 
the study by Ochiai et al (2011), wherein dolichoce-
phalic patients had higher alveolar ridge heights than 
mesocephalic and brachycephalic patients.5 It is well-
established that this directly affects the retention and 
stability of CDs.1,2,36,37 Therefore, it is suggested that 
this morphologic difference at least in part explains why 
the dolichofacial patients reached superior masticatory 
performance compared to the other facial types.

Nonetheless, dolichofacial patients present more dif-
ficulties for rehabilitation with CDs because the exces-
sive facial convexity and narrow nose cavities impair 
breathing, and so these individuals consequently have a 
tendency to breathe orally and to push the tongue for-
ward to open the oropharynx, which directly affects the 
retention and stability of the dentures.6 In this study, 
these functional consequences did not interfere with 
the masticatory performance of the patients postreha-
bilitation, as the dolichofacial patients had a statistically 
significantly superior masticatory performance com-
pared to the brachyfacial group (MPX50: –17%, MPB: 
–36%, ME2.8: +120%). The performance of dolichofa-
cial patients was slightly higher but statistically identical 
to the performance of mesofacial patients (MPB: –19%, 
ME2.8: +40%). These results might be related to the 
higher facial axis angle in dolichofacial patients, which 
increases the space to move the food bolus.

Although the ASD influenced only the homogene-
ity significantly, Class III patients obtained a less ho-
mogenous particle distribution than Class I patients. 
The amount of material retained in the 5.6-, 4.0-, and 
2.8-mm sieves was also similar for all ASD classes. An-
other study by English et al20 evaluated the relationship 
between masticatory performance and the AP posi-
tion of the mandible in a dentate population and de-
scribed a significantly smaller chewed particle size for 
Class I patients compared to Class III patients. Limited 
data are currently available on the masticatory param-
eters related to mandible misalignment in edentulous 
patients. Nonetheless, the present authors believe that 
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as overdentures or implant-supported dentures, would 
also be interesting.

CONCLUSIONS

The FT and ASD influence the masticatory function out-
comes and contribute to mastication impairment, as 
brachyfacial patients experience problems with particle 
size reduction and homogenization, and Class III pa-
tients show a reduced capacity to homogenize the food 
bolus. The ASD seems to be the main factor contrib-
uting to mastication impairments in totally edentulous 
patients. Furthermore, the patients were more satisfied 
with the appearance and general performance domains 
and were more dissatisfied with the oral comfort and 
eating and chewing domains, irrespective of the FT and 
ASD.
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Literature Abstract

Current Status on Lithium Disilicate and Zirconia: A Narrative Review

The introduction of a new generation of particle-filled and high-strength ceramics, hybrid composites, and technopolymers in the last 
decade has offered an extensive palette of dental materials, broadening their clinical indications in fixed prosthodontics in the light of 
minimally invasive dentistry dictates. Moreover, recent years have seen a dramatic increase in patient demands for nonmetallic materials, 
sometimes induced by a metal phobia or alleged allergies. Therefore, the attention of scientific research has been progressively focusing on 
such materials, particularly on lithium disilicate and zirconia, in order to shed light on the properties, indications, and limitations of the new 
protagonists of the prosthetic scene. This article aims to provide a narrative review regarding these popular ceramic materials as to their 
physical-chemical, mechanical, and optical properties and their proper dental applications by means of a scientific literature analysis and 
with reference to the authors’ clinical experience. A huge amount of data, sometimes conflicting, is available today. Both in vitro and in vivo 
studies highlight the outstanding peculiarities of lithium disilicate and zirconia: unparalleled optical and esthetic properties, together with 
high biocompatibility, high mechanical resistance, reduced thickness, and favorable wear behavior, have been increasingly orientating the 
clinicians’ choice toward such ceramics. The noticeable properties and versatility make lithium disilicate and zirconia materials of choice for 
modern prosthetic dentistry, which requires high esthetic and mechanical performances combined with a minimally invasive approach. The 
utilization of such metal-free ceramics has become more and more widespread over time.
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