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ABSTRACT

hittps://doi.org/10.51847/0Saz8pfz6a

Removable prosthodontic rehabilitation is an important option for restoring function, speech, and aesthetics in edentulous
patients. This study aimed to compare the impact of the traditional technique of constructing removable dentures compared
to the piezography technique on the quality of life of edentulous patients, assessed with the OHIP-EDENT questionnaire.
122 edentulous patients who came to the University Dental Clinic, Tirana, were randomly divided into two equal groups
(n=61). Group A was treated with removable dentures constructed with the traditional technique, while Group B was
treated with removable dentures constructed with the piezography technique. The basic procedures (first impression with
alginate, functional impression with zinc oxide-eugenol, centric relation determination, try-in, flasking, and traditional
polymerization) were the same for both groups. The difference was the recording of the piezography impression in the try-
in phase. After one month of denture delivery, the patients completed the OHIP-EDENT questionnaire. After 1 month, the
mean OHIP-EDENT total score was 18.89 + 11.96 for the conventional group and 13.34 + 9.59 for the piezography group.
The difference was statistically significant (¢ = 2.82, p = 0.0056; Cohen’s d = 0.51; 95 % CI 1.68-9.42), indicating a
moderate and clinically meaningful improvement. The most significant improvements were observed in the domains of
functionality, physical pain, and psychological comfort. Based on the results of the study, we can conclude that the
piezography technique provides more comfortable and functional dentures, significantly improving the quality of life of

edentulous patients.
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Introduction

Edentulism remains a major public health problem, with a
high prevalence worldwide, especially in older populations
[1,2]. Tooth loss has been shown to significantly impair oral
health-related quality of life, with greater tooth loss
associated with worse functional, psychological, and social
outcomes [3-6]. The main cause of edentulism is dental
caries and periodontal disease, but also other factors such as
trauma, systemic pathologies, and lack of access to dental
care [7-9].

Tooth loss is associated with numerous functional and
psychological consequences. It affects chewing, phonetics,
and aesthetics, which often results in a reduction in the
consumption of foods rich in fiber and protein, negatively
affecting systemic health [10-13]. Apart from the practical
consequences, edentulism significantly affects
psychological health, social engagement, and self-
worth.[14, 15]. Although the development in the field of
implantology, the removable complete dentures remain a
common treatment for completely edentulous patients and
have shown significant improvements in oral function and
quality of life [16-18].

However, the stability and retention of complete dentures
are often compromised over time due to progressive residual

ridge resorption, particularly in the mandible, where
resorption rates are higher and the destabilizing surrounding
soft-tissue musculature and perioral forces have a higher
influence [19-21]. In these cases, conventional techniques
may not always achieve optimal results. The piezography
technique, known as neutral zone recording, is a functional
method that records the physiological limits of the denture
as determined by the muscles of the tongue, cheeks, and lips
during functions such as speech, chewing, and swallowing
[22]. This technique aims to construct removable dentures
in harmony with the neuromuscular environment,
improving in this way the stability, retention, and comfort
[23, 24].

The OHIP-EDENT (Oral Health Impact Profile for
edentulous patients), a shortened version of the OHIP-49,
was designed specifically for completely edentulous
patients. This instrument includes 19 questions distributed
in 7 domains: functional limitation, physical pain,
psychological discomfort, physical disability, psychological
disability, social disability, and handicap [25].

The OHIP-EDENT has been proven to be a sensitive and
reliable tool to compare different denture techniques and to

assess changes after treatment [26-29].

This study aims to compare the impact of traditional and
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piezography techniques in the construction of removable
dentures on the quality of life of edentulous patients, using
the OHIP-EDENT questionnaire as a measurement
instrument. The null hypothesis is that there is no
statistically significant difference in the overall OHIP-
EDENT total scores between patients treated with
removable dentures fabricated using the piezography and
conventional technique [30-33].

Materials and Methods

The study was conducted at the University Dental Clinic,
Tirana, and included a total of 122 edentulous patients who
requested treatment with removable dentures. The main goal
was to compare the results of oral health-related quality of
life in patients treated with traditional removable dentures
and patients treated with removable dentures, including the
piezography technique. The patients were fully informed
about the study prior to the start of the procedures. Patients
who were edentulous and who consented to participate in
follow-up appointments and fill out the OHIP-EDENT
questionnaire met the inclusion criteria. Patients with
neurological or mental conditions that might influence how
symptoms are perceived and reported were excluded. The
patient's written consent was obtained.

The study was approved by the Ethical Committee of the
University of Medicine, Tirana. The study was a controlled
intervention, divided into two random groups (randomized
controlled trial). Patients were randomly assigned to: Group
A (control, n=61): dentures constructed with the traditional
technique. Group B (experimental, n=61): dentures
constructed with the piezography technique.

After careful clinical examinations, the clinical procedures
began. In both groups, the clinical protocol was identical
until the dental trial phase: Anatomical impressions were
taken with alginate using standard stock trays; Functional
impressions were taken with zinc oxide—eugenol through
individual trays prepared from photopolymerized resin
(Figures 1a and 1b). In the centric relation stage, the
occlusal plane, vertical dimension, and the maxillo-
mandibular relations were recorded. During the try-in
procedure, the control of occlusion accuracy was done, and
the control of phonetics and aesthetics as well. The
conventional approach was used for the polymerisation and
flasking processes. During the insertion phase, small pre-
contacts were eliminated and focal occlusion was examined.
In the piezography group, during the dental try-in phase, the
piezographic impression was performed to record the
external denture surfaces (Figure 1c).

The clinicians conducted passive movements of the lips and
cheeks. The patient was also instructed to perform active
movements such as functional and phonetic exercises:
whistling, laughing, swallowing, and pronunciation of
phonemes (oo, ee, m, p, b, s). By determining the
prosthesis's external surface, this recording reduced
destabilizing forces by enabling the lip, cheek, and tongue

muscles to rest physiologically on the device.

The OHIP-EDENT questionnaire was translated into
Albanian using the standard forward-backward translation
method to ensure linguistic accuracy and conceptual
equivalence. Two bilingual dentists with advanced English
proficiency independently translated the original English
version into Albanian. Following a comparative review and
discussion to resolve discrepancies, a consensus version was
produced [34-38].

This version was then back-translated into English by an
independent translator unfamiliar with the original
questionnaire. The back-translated and original versions
were compared, and minor adjustments were made to
achieve semantic and cultural consistency before final
approval of the Albanian version. Patients completed the
OHIP-EDENT questionnaire one month after the
application of the dentures. This instrument includes 19
questions distributed in 7 domains (functioning, physical
pain, psychological discomfort, physical disability,
psychological disability, social disability, and handicap).
The rating scale was 0-never to 4-very often. Total score
varies from 0—76 (the higher the score, the lower the quality
of life) [39-42].

<)
Figure 1. a) Primary Impressions. b)Final Impressions.
¢)Piezography Impression
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Results and Discussion

Statistical analysis

Data were analyzed using SPSS version 27.0 (IBM Corp.,
Armonk, NY, USA). Descriptive statistics (mean + SD)
were computed for all OHIP-EDENT domains. Intergroup
comparisons were performed using Welch’s t-test due to
potential variance heterogeneity. The level of statistical
significance was set at p < 0.05. Cohen’s d was calculated
to estimate effect size (0.2 = small, 0.5 = moderate, 0.8 =
large).

A total of 122 completely edentulous patients were enrolled
and randomized equally into two groups: 61 patients were
treated with conventional removable dentures (control
group), and 61 patients were treated with removable
dentures constructed with the piezographic technique
(experimental group). All participants completed the one-
month follow-up assessment with the OHIP-EDENT
questionnaire, and no dropouts were recorded.

OHIP-EDENT total scores

At one month after denture delivery, patients treated with
removable dentures constructed with the piezography
technique reported significantly lower OHIP-EDENT
scores compared with those treated with the conventional
technique. The mean total OHIP-EDENT score for the
conventional group was 18.89 + 11.96, while for the
piezography  group it was 1334 +  9.59.
This difference was statistically significant (Welch’s ¢ =
2.82, p=0.0056) and corresponded to a moderate effect size
(Cohen’s d = 0.51; 95 % CI, 1.68-9.42). Lower OHIP-
EDENT scores reflect better oral health-related quality of
life, indicating, in our case, superior patient-reported
outcomes for the piezography procedure (Table 1, Figure

1).

OHIP-EDENT domain scores

Domain-level analysis demonstrated consistent
improvements across all seven OHIP-EDENT dimensions
for the piezography group relative to the conventional
group. The greatest differences were observed in
psychological disability, functional limitation, and physical
disability, highlighting the clinical relevance of improved
comfort, function, and psychosocial adaptation. Mean + SD
values for each domain are presented in Table 2, and
graphical comparisons are shown in Figure 2.

Table 1. OHIP-EDENT total scores at one month

Group Mean SD N
Conventional 18.89 11.96 61.0
Piezography 13.34 9.59 61.0

Between-group p = 0.0056,

difference Cohen's d=0.51

Figure 1. Boxplot of OHIP-EDENT total scores at one
month after denture delivery in the conventional (n = 61)

and piezography (n = 61) groups. Lower scores indicate
better oral health-related quality of life. The piezography
group showed significantly lower scores compared with the
conventional group (p = 0.0056).
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Figure 2. Mean OHIP-EDENT domain scores at one
month after denture delivery in the conventional and
piezography groups.

Table 2. Mean + SD OHIP-EDENT domain scores at one

month by group
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Our study showed that patients who were treated with
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removable dentures using the piezography technique had
significantly better outcomes than patients who were treated
with conventional dentures after one month of use. Patients
in the piezography group reported significantly lower
overall OHIP-EDENT scores (13.3 + 9.6) compared with
the patients in the conventional group (18.9 + 12.0; p =
0.0056), with a moderate effect size (Cohen's d =~ 0.51).
Improvements were found across all OHIP-EDENT
domains, particularly functional limitation, physical
disability, and psychological well-being, confirming the
clinical relevance of dentures with an external surface
constructed with perioral muscle recording.

The findings support the long-established principle of the
neutral zone, which defines a physiological “balance zone”
within the peri-prosthetic space where internal forces of the
lips and cheeks are counteracted by external pressure of the
tongue. The positioning of the artificial teeth within this
balance and shaping the outer surfaces under the activation
of peri-oral musculature is related to an increase in stability,
retention, and comfort during speech, chewing, and
swallowing. In difficult clinical cases with advanced
residual ridge resorption, in cases where anatomical support
is compromised, the piezography impression tends to
compensate for the lost tissue support, improving the
outcome of the dentures.

Several studies are in line with our results, which conclude
that dentures constructed through the neutral zone had
improved fit and stability [43-47]. Brignardello-Petersen
[43] compared complete dentures made with the neutral
zone technique with the dentures made with a conventional
technique; the patients were more satisfied with the neutral
zone constructed dentures, particularly in terms of comfort,
stability, and overall function. Clarke et al. [45] further
emphasized that accurate tooth placement and smooth
surface design are essential for achieving denture stability in
atrophic jaws. Recent systematic reviews confirm these
advantages: Soliman ef al. [46] and Limpuangthip et al. [47]
found higher satisfaction and comfort reported by patients
who were treated with removable dentures constructed with
the neutral zone compared to conventional methods. Also,
Al-Magaleh ef al. [48] studied the impact that dentures had
on patient satisfaction through the positioning of the
artificial teeth within the neutral zone; they found that
dentures that were constructed according to the neutral zone

The concept resulted in significantly improved comfort and
stability, chewing, and speech compared to conventional
tooth positioning.

Rehmann et al. [49] included 21 patients who were
unsatisfied with their lower complete dentures. Improved
denture stability and an improvement in the patients' dental
health-related quality of life were achieved by a modified
neutral zone approach. While Porwal et al. [50] included
133 patients, with the aim of analyzing the positioning of the
neutral zone referred to the residual ridge crest. Confirmed
the variation of neutral zone position, highlighting the need

for individualized recording. Different materials can be used
to realize the impression, such as silicone putty, light
silicone, Kerr wax, elastic resin, and tissue conditioner.
Agrawal et al. [51] and Shanker ef al. [52] used elastomeric
and hydrocolloid materials, respectively, for recording the
oral musculature dynamics.

In the literature, there are some articles [51-53] that have not
found a significant difference between the two techniques.
Rehmann et al. [53] reported no significant difference in
speech in patients who were treated with both techniques:
neutral zone and conventional, suggesting that phonetics
remain unaffected by the neutral-zone technique. Geerts et
al. [54] compared mandibular complete dentures
constructed with the neutral zone technique and
conventional dentures. Although both types of dentures
improved oral health-related quality of life (OHRQoL),
there was no significant difference between the two
methods. To measure the impact of dentures on patients’
perceptions, validated oral health-related quality of life
instruments were used.

Likewise, Porwal and Sasaki [55] emphasized the fact that,
although the clinical value of the neutral zone is well
recognized, its use remains often neglected, inconsistent,
and lacks standardized methodology, particularly within
digital workflows.

Liu and Xu [56] concluded that clinicians should take into
consideration the degree of resorption of the residual ridge
when registering the polished surface, reinforcing the
necessity to adapt the technique to individual anatomy. Sta
Maria et al. [57] showed that residual ridge height and
morphology significantly influence masticatory
performance in patients with complete dentures,
highlighting in this way the need to individualize denture
design, particularly the polished surface contours, according
to the degree of ridge resorption.

Our study quantifies the oral health-related quality of life of
the patients by comparing the two groups and by
emphasizing the efficacy of the use of the piezography
technique using the OHIP-EDENT instrument for Albanian
edentulous populations.

Clinical implications

Heterogeneity of evidence and modulating factors. Not all
studies have reported large effects on OHRQoL; results may
depend on: 1) the degree of resorption and the anatomy of
the ridge, 2) the standardization of the functional recording
(the functional movements, phonetic exercises, and 3) the
timing of impression (in the stage of individual tray, centric
relation stage, try in stage); 4) the type of registration (the
neutral zone recording, the recording of denture external
surface). However, the overall signal of evidence remains in
favor of the neutral zone for patient-oriented outcomes.

Directions for future research
Other studies with a larger number of patients and long-term
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follow-up are recommended; the use of piezography in
implant-supported prostheses and digital workflows (e.g.,
CAD/CAM neutral-zone), [58-60] to position piezography
in contemporary prosthodontics, and cost-benefit analysis to
assess the economic justification of additional
time/resources.

Conclusion

Respecting the neutral zone, through recording the external
contours, significantly reduces the functional and
psychosocial burden of edentulism. Our results support the
inclusion of the piezography technique, especially in
difficult clinical cases with pronounced residual ridge
resorption, compromised anatomy, and patients with
neuromuscular problems, in patients after surgical
intervention.
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