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Purpose: A diagnostic wax try-in has been recommended to correctly design the future prosthesis for 
edentulous maxillae and to predict its effect on the supporting oral tissues. The objectives of this study were 
to analyze (1) the reliability of this diagnostic tool in planning fixed implant-supported prostheses and (2) the 
amount of prosthetic compensation required. Materials and Methods: Nine female patients participated 
in this prospective study (mean age, 53.6 years). After anamnesis, clinical examination, and preoperative 
analysis, the patients underwent preoperative prosthetic preparation, and the wax try-in was fabricated. To 
evaluate the efficiency of the diagnostic wax try-in, three profile cephalograms were taken of each patient: (1) 
with the initial conventional prosthesis, (2) with the wax try-in, and (3) with the implant-supported prosthesis. 
Two analyses were carried out for the assessment of lip support: the nasolabial angle and Steiner’s S-line. 
To analyze the amount of prosthetic compensation, two measurements—vertical and horizontal distances—
were obtained for each wax try-in and final prosthesis. Results: For the Steiner’s S-line, the results of the 
statistical tests indicated no significant difference between the initial and final prosthesis for the upper 
(P = .237) and lower lips (P = .237), and between the wax try-in and final prosthesis for the upper (P = .463) 
and lower lips (P = .463). Regarding the nasolabial angle, the results of the statistical tests indicated no 
significant difference between the initial and final prosthesis (P = .594), and between the wax try-in and 
final prosthesis (P = .800). Regarding prosthetic compensation, the results of the statistical test indicated 
no significant difference between the vertical (P = .753) and horizontal evaluations (P = .855) carried 
out for the wax try-in and those for the final prosthesis. Conclusion: On the basis of the data collected, 
it was concluded that the methods of replacing muco-supported prostheses with implant-supported fixed 
prostheses were efficient at maintaining the original lip design. The wax try-in was capable of predicting 
the future lip design and the prosthetic compensation of the final prosthesis. More studies are required to 
consolidate these data. Int J Oral MaxIllOfac IMplants 2017;32:593–597. doi: 10.11607/jomi.4967
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Maxillary fixed prostheses with implants are more 
easily constructed when there is minimal re-

sorption of the alveolar ridge. However, patients with 
minimal resorption often adapt well to a conventional 

complete prosthesis, and patients who express concern 
over the retention and stability of a conventional com-
plete prosthesis often have moderate-to-severe bone 
resorption. The placement of implants in these pa-
tients, with or without a bone graft, often requires the 
use of an overdenture (with or without a bar) to achieve 
acceptable esthetics, phonetics, and function.1,2

There is growing acknowledgment that many peo-
ple with a totally edentulous maxilla are eligible to re-
ceive a stable fixed restoration with fewer implants and 
even without undergoing bone-grafting procedures.3–6

Preoperative evaluation and treatment planning 
should provide the patient with a realistic under-
standing of the positive and negative aspects of their 
rehabilitation.1 Thus, a prosthetic diagnosis must be 
combined with radiographic examinations to obtain 
an initial impression that helps the clinician clarify 
and explain the treatment from surgical and prosthet-
ic perspectives.5
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dentures replaced with implant-supported fixed pros-
theses at the Latin American Institute of Research and 
Dental Education, Curitiba, Paraná, were selected. In-
clusion criteria were good general health, aged 18 
years or older, available bone for implant placement, 
esthetically adequate maxillary complete denture, and 
dentate or correctly rehabilitated mandibles. Patients 
were excluded if they had untreated diabetes, had au-
toimmune deficiencies, were taking bisphosphonate-
based drugs, or had received radiation treatment to 
the head and neck within the preceding 5 years. 

After anamnesis, clinical examination, and analysis 
of preoperative tests, the patients underwent preop-
erative prosthetic preparation, which consisted of ob-
taining the wax try-in, to define the treatment plan. 
The sequence of procedures was as follows: anatomical 
impression, functional impression using a customized 
tray, construction and adjustment of the registration 
rim carried out on a test base without buccal flange 
in the anterior segment, mounting in a semiadjustable 
articulator, mounting of teeth, and clinical testing. 

Mounting was done without the anterior flange 
to simulate the lip esthetics of the future implant-
supported fixed prosthesis (Figs 1 to 3). The patients 
who approved it were eligible to receive the planned 
treatment. Any patients who did not approve the plan 
would be excluded from the sample and directed for 
treatment with reconstruction techniques (bone grafts 
or orthognathic surgery).

Of the nine patients initially included, eight were 
completely satisfied with the lip design achieved with 
the wax try-in in place. One patient wanted greater lip 
support; however, she agreed to use a removable acryl-
ic piece (epithesis) and was also included in the study. 

Osseointegrated implants (Neodent) were placed ac-
cording to the proper surgical technique; the number 
and arrangement of the implants varied according to the 
individual plan for each patient. The surgical procedures 
followed the appropriate infection-control standards.

When the implants were inserted, primary stabil-
ity was sought so that immediate loading could be 
achieved and the prosthesis placed within 48 hours 

The use of a wax try-in7–9 is recommended to de-
termine the effect of the future prosthesis on the 
oral tissue support, as well as to determine the type 
of prosthesis that is appropriate. Although use of this 
diagnostic tool has been advocated and widely report-
ed, there are no specific studies, to the authors’ knowl-
edge, that have evaluated its diagnostic potential and 
the effect of subsequent rehabilitations on the design 
of patients’ lips. Thus, the purpose of this prospective 
study was to conduct this evaluation. 

MATERIALS AND METHODS

The study protocol was approved by the Committee 
on Ethics in Research on Humans, State University of 
Ponta Grossa, Paraná, Brazil (No. 15476-11), and all pa-
tients signed a written consent form. 

The necessary sample size to obtain a power of 80% 
with a significance level of 5% was nine patients for 
each group (effect size f = 1.78). Nine women (mean 
age, 53.6 years) who wished to have their maxillary 

Fig 1  Wax try-in without the flange in the anterior area. Ob-
serve the absence of the anterior flange.

Fig 2  Wax try-in simulating the lip esthetics of the future im-
plant-supported fixed prosthesis.

Fig 3  Lip design obtained with the wax in position.
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For the prosthetic compensation between the wax 
try-in and the final assessment (Tables 4 and 5), the 
results were P = .753 for vertical compensation and 
P = .855 for horizontal compensation.

DISCUSSION

Concerns regarding surgical procedures have been 
reported more frequently than have concerns about 
prostheses. A systematic review11 evaluated the suc-
cess criteria used most often for rehabilitation with 
dental implants. The review concluded that the most 
common criteria are related to implants and soft tis-
sue, whereas the criteria related to prostheses and pa-
tient satisfaction parameters were less important. 

The consensus among studies is that the degree of 
patient satisfaction with rehabilitation is related to the 
esthetic outcome.12–14 When patients are treated with 
conventional dentures, the tissue losses are compen-
sated for by increasing the volume of the base of the 
prosthesis. However, when patients wish to replace a 
complete removable prosthesis with a fixed implant-
supported prosthesis, the main risk is not achieving 
facial esthetics.5,15,16 Many prosthetic options are avail-
able to meet the esthetic requirements: metal-ceramic 
restorations, hybrid fixed restorations, fixed-removable 
restorations, and overdentures.1,5,15

Several methods for diagnosis of edentulous max-
illae have been reported: duplicating a well-adapted 
complete prosthesis,15 constructing a diagnostic 
mounting,7–9 or constructing a wax try-in.5 Construc-
tion of the wax try-in (without the front flange) is 
advocated by those who argue that this method 
enables greater freedom to restore the lip’s esthetic 
qualities because of the possibility of changing the 
position of the teeth and the vertical dimension of 
occlusion. However, to the authors’ knowledge, no 
previous studies have compared the diagnostic po-
tential with the effect on rehabilitations carried out 
using this procedure. 

Lateral cephalograms are effective tools for di-
agnosing craniofacial patterns, understanding the 

after surgery. When primary stability was not achieved, 
which occurred in one case, or when the decision was 
made to wait for osseointegration, patients under-
went a two-stage procedure: implant placement and 
reopening later, when the prosthesis was constructed.

For each patient, three lateral cephalograms were 
obtained: (1) with the conventional denture that the 
patient had already been wearing; (2) with the wax 
try-in; and (3) after the implant-supported prosthesis 
was placed. For correct positioning of the initial pros-
thesis and the wax try-in, all of the radiographs were 
obtained with the patients’ teeth in occlusion. For 
each cephalogram, two analyses were carried out to 
assess the profile and soft tissue support: nasolabial 
angle and Steiner’s S-line. All of the tracings were car-
ried out by the same operator, who was experienced 
in cephalometry.

Steiner’s S-line (the line connecting the midpoint of 
the nose to the soft tissue pogonion) was traced, and the 
distance between the most anterior point of the outline of 
the upper and lower lips to this line was measured. Nega-
tive numbers indicate that the lip is behind the line.10

To determine the amount of compensation, two 
measurements were obtained for each diagnostic wax 
try-in and final prosthesis (Fig 4). The vertical distance 
at the midline of the wax try-in was determined by 
measuring the height (in millimeters) of the line that 
starts on the incisal edge of the central incisors and 
ends at the first point that touches the stone model. 
The horizontal distance was determined by measuring 
the space (in millimeters) between the line that begins 
at the first point of the wax try-in—or final prosthesis 
that touches the ridge—and the most anterior point 
that passes through the palatine raphe. A caliper (Di-
gimess Precision Instruments) was used to measure the 
vertical and horizontal distances.

RESULTS

The results were reported as means, medians, mini-
mum and maximum values, and standard deviations. 
To compare the two evaluation times, the nonpara-
metric Wilcoxon test was used. P values < .05 were 
considered statistically significant. 

For Steiner’s S-line (Fig 5 and Tables 1 and 2), the fol-
lowing results were obtained: between the initial and 
final prosthesis, P = .735 for the upper lip and P = .237 
for the lower lip. Between the wax try-in evaluation 
and the final prosthesis, P = .281 for the upper lip and 
P = .463 for the lower lip.

For the nasolabial angle (Fig 6 and Table 3), the  
results were as follows: P = .594 between the initial  
evaluation and the final evaluation, and P = .800 be-
tween the wax try-in evaluation and the final evaluation.

Fig 4 (above)  Vertical (A) and horizontal (B) compensation.
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were compared with the initial prosthesis and final 
rehabilitation, no statistically significant differences 
were found. Thus, it was possible to replace a muco-
supported prosthesis, which had a covering in its 
front section with a fixed implant-supported prosthe-
sis without losing the lip design. However, the fixed 
prosthesis had no flange. 

function of each patient, determining the relationships 
between edentulous patients’ arches using a diagnos-
tic mounting, and observing clinical relationships, es-
pecially after the loss of teeth or after reconstruction.17

Evaluation of lip design was carried out using the 
S-line proposed by Steiner in 1960.10 When the data 
regarding the designs of the upper and lower lips 

Table 3  Nasolabial Angle (degrees)

Evaluation n Mean Median Minimum Maximum SD

Initial 9 88.22 99 59 108 18.36

Wax try-in 9 91.56 95 76 107 10.93

Final 9 93.00 92 85 106 6.34

Difference (final–initial) 9 4.78 4 –16 26 15.53

Difference (final–wax try-in) 9 1.44 0 –8 18 8.35

Fig 6  Nasolabial angle changes for the initial prosthesis, wax 
try-in, and final prosthesis.
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Table 1 Upper Lip to Steiner’s S-line (mm)

Evaluation n Mean Median Minimum Maximum SD

Initial 9 –1.72 –2 –7 6 3.49

Wax try-in 9 –1.83 –1 –6 3 2.83

Final 9 –1.56 –2 –6 3 2.84

Difference (final–initial) 9 0.17 0.50 –3 2.5 1.60

Difference (final–wax try-in) 9 0.28 0 –1 1 0.67

Table 2 Lower Lip to Steiner’s S-line (mm)

Evaluation n Mean Median Minimum Maximum SD

Initial 9 –0.72 0 –7 7 3.82

Wax try-in 9 –0.67 –0.50 –6 7 3.47

Final 9 –0.22 0 –6 6 3.27

Difference (final–initial) 9 0.50 1 –1 2 1.12

Difference (final–wax try-in) 9 0.44 0 –1 3 1.31
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Fig 5  Steiner’s S-line results for upper and lower lips.
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No statistically significant differences were found 
when comparing patient data with the wax try-in and 
with the permanent prosthesis. Therefore, the wax try-
in can be considered an efficient diagnostic tool.

With regard to the vertical and horizontal com-
pensation, no statistically significant differences were 
found when the two evaluation times were compared 
(at the diagnostic wax try-in and with the final pros-
thesis). Therefore, the wax try-in was able to accurately 
predict the compensation that would be present in the 
final prosthesis. However, these results must be inter-
preted with care, and future studies are needed.

This preliminary study is relevant because of the im-
portance of diagnostic accuracy. Although rehabilitation 
of maxillae with implants is widely reported in the litera-
ture, no consensus exists about the best clinical approach 
to take to achieve favorable esthetic results, and little in-
formation is available regarding the esthetic results. 

CONCLUSIONS

The results of this study show that the methods of re-
placing maxillary dentures with fixed implant-support-
ed prostheses are effective at maintaining patients’ lip 
design. In addition, the wax try-in can accurately pre-
dict the labial design and prosthetic compensation.
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Table 5 Horizontal Compensation (mm)

Evaluation n Mean Median Minimum Maximum SD

Wax try-in 9 3.61 2 0.5 10 3.09

Final 9 3.56 3 0.5 8.5 2.74

Difference (final–wax try-in) 9 –0.06 0 –1.5 1 0.68

Table  4 Vertical Compensation (mm)

Evaluation n Mean Median Minimum Maximum SD

Wax try-in 9 15.06 14 12 21 3.26

Final 9 15.17 15 11.5 21 3.78

Difference (final–wax try-in) 9 0.11 0 –1.5 2 1.08
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