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Background: Severe maxillary atrophy remains one of the most challenging 
conditions in implant dentistry and maxillofacial surgery. Multiple rehabilitation 
strategies are currently available, including regenerative procedures, alternative 
implant-based approaches, and hybrid concepts. Although clinical outcomes 
have been widely reported, limited information exists regarding clinician- 
reported expectations associated with different rehabilitation strategies 
when evaluating the same clinical scenario. The aim of this study was to 
investigate clinician-reported expectations associated with different 
rehabilitation approaches for severe maxillary atrophy.
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Materials and methods: An international cross-sectional survey was conducted 
using a standardized anonymized CBCT case classified as Cawood and Howell 
Class VI. The questionnaire was distributed through professional and academic 
networks between July and November 2025. Respondents with experience in 
at least five complex implant-prosthetic rehabilitations per year were included. 
After selecting their preferred rehabilitation strategy, participants completed a 
branching questionnaire exploring clinician-reported expectations regarding 
safety, predictability, immediate loading, implant survival, treatment duration, 
smile satisfaction, masticatory function, oral hygiene and maintainability, 
postoperative morbidity, annual maintenance costs, patient satisfaction, and 
quality-of-life improvement. Descriptive statistics were performed.
Results: A total of 155 eligible clinicians from 33 countries were included. Alternative 
implant-based strategies were selected by 83 respondents (53.5%), regenerative 
approaches by 45 (29.0%), and hybrid approaches by 27 (17.4%). Clinicians 
selecting alternative implant-based strategies more frequently anticipated 
immediate loading (81.9%), functional rehabilitation within 72 h (83.1%), and implant 
survival exceeding 95% at five years (57.8%). Respondents selecting regenerative 
approaches more commonly expected treatment durations of approximately one 
year (64.4%) and reported highly favorable expectations regarding smile satisfaction 
(86.7%), patient satisfaction (82.2%), and quality-of-life improvement (97.8%). 
Across all therapeutic preference groups, clinician-reported expectations regarding 
masticatory function, patient satisfaction, and quality-of-life improvement were 
generally favorable. Most respondents anticipated postoperative discomfort lasting 
between one and four weeks and treatment abandonment rates below 5%.
Conclusions: Clinicians selecting different rehabilitation strategies for severe 
maxillary atrophy reported distinct expectations regarding treatment timing, 
predictability, implant survival, aesthetics, maintenance requirements, morbidity, 
and patient-centered outcomes. Despite these differences, expectations were 
generally favorable across all therapeutic preference groups, suggesting that 
multiple rehabilitation pathways are currently perceived as viable treatment 
options. The findings should be interpreted as clinician-reported expectations 
rather than direct measurements of clinical or patient-reported outcomes.

KEYWORDS

bone grafting, Cawood and Howell Class VI, clinician preferences, patient-specific 
implants (PSI), pterygoid implants, severe maxilla atrophy, treatment decision— 
making, zygomatic implants

1 Introduction

Severe maxillary atrophy remains one of the most challenging 
conditions in implant dentistry and maxillofacial surgery. 
Advanced resorption of the maxillary alveolar process may 
compromise implant placement, prosthetic rehabilitation, facial 
support, and overall oral function, often requiring complex 
treatment planning and multidisciplinary management. Over 
recent decades, several therapeutic strategies have been proposed 
to address this condition, including regenerative procedures with 
bone grafting, alternative implant-based approaches relying on 
remote skeletal anchorage, and hybrid treatment concepts 
combining reconstructive and graftless principles.

The increasing availability of zygomatic implants, pterygoid 
implants, transnasal implants, tilted implants, and patient- 
specific subperiosteal implants has expanded the range of 
treatment options available for patients with severe maxillary 
atrophy. At the same time, reconstructive procedures based on 

autogenous bone grafting and guided bone regeneration 
continue to represent established therapeutic approaches, 
particularly when restoration of skeletal volume and soft-tissue 
support are considered important treatment objectives. Previous 
studies have demonstrated the long-term clinical validity of both 
regenerative and graftless approaches, highlighting their 
respective advantages, limitations, and indications in the 
rehabilitation of severely atrophic maxillae (1–7).

As the number of available therapeutic alternatives has 
increased, treatment planning has become progressively more 
complex. In many clinical situations, multiple rehabilitation 
strategies may be considered technically feasible, each 
characterized by different biological principles, treatment duration, 
surgical complexity, prosthetic implications, expected morbidity, 
and aesthetic objectives. Consequently, clinician decision-making 
is increasingly influenced not only by anatomical considerations 
but also by expectations regarding treatment outcomes and 
patient-centered factors (8–10). Contemporary treatment planning 
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therefore requires balancing objective clinical conditions with 
anticipated functional, aesthetic, and quality-of-life benefits 
associated with different rehabilitation strategies.

Although numerous studies have reported clinical outcomes 
associated with individual rehabilitation techniques, comparatively 
little information is available regarding how experienced clinicians 
perceive and anticipate the potential benefits and limitations of 
different treatment strategies when confronted with the same 
clinical scenario. Understanding these expectations may provide 
insight into contemporary therapeutic decision-making and 
treatment planning strategies in severe maxillary atrophy.

The aim of the present international cross-sectional survey 
was therefore to investigate clinician-reported expectations 
associated with different rehabilitation strategies for severe 
maxillary atrophy. Using a standardized anonymized CBCT case 
classified as Cawood and Howell Class VI (11), the survey 
explored clinician perceptions regarding predictability, 
immediate loading, expected implant survival, treatment 
duration, aesthetic outcomes, masticatory function, oral hygiene 
and maintainability, postoperative discomfort, maintenance 
burden, patient satisfaction, and quality-of-life improvement. 
The study was designed to describe clinician-reported 
expectations and perceptions rather than direct clinical outcomes.

2 Materials and methods

2.1 Study design and general objectives

The present study was designed as an international cross- 
sectional survey aimed at investigating clinician-reported 
expectations associated with different rehabilitation strategies for 
severe maxillary atrophy classified as Cawood and Howell Class VI.

The study was based on a structured online questionnaire 
developed to collect clinician-reported information regarding 
perceived treatment characteristics and expected outcomes 
associated with different rehabilitation strategies for severe 
maxillary atrophy.

The primary objective was to describe expectations associated 
with alternative implant-based, regenerative, and hybrid 
rehabilitation strategies when applied to the same standardized 
anonymized CBCT case.

Secondary objectives included the evaluation of clinician- 
reported perceptions regarding safety, predictability, tolerability, 
possibility of immediate loading, expected implant survival, 
treatment duration, aesthetic outcomes, masticatory function, 
oral hygiene and maintainability, postoperative discomfort, 
treatment dropout due to morbidity, annual maintenance costs, 
patient satisfaction, and quality-of-life improvement.

The study was designed to investigate clinician-reported 
expectations and perceptions rather than direct clinical 
outcomes or patient-reported outcome measures.

2.2 Participants and eligibility criteria

The study population consisted of oral surgeons, maxillofacial 
surgeons, implantologists, prosthodontists, and clinicians involved 
in advanced implant-prosthetic rehabilitation.

Participants were recruited through direct invitations, 
scientific mailing lists, professional societies, and international 
academic and professional networks.

The initial dataset included 178 submitted questionnaires. The 
predefined eligibility criterion was self-reported experience in 
complex implant-prosthetic rehabilitation, defined as the 
treatment of at least five complex rehabilitations per year.

After screening, 23 questionnaires were excluded because 
respondents reported fewer than five complex rehabilitations per 
year. The final analysis therefore included 155 eligible responses.

The final sample was categorized into three therapeutic 
preference groups according to the rehabilitation strategy 
selected for the standardized clinical case: 

• Alternative implant-based strategies: 83 participants 
(53.5%)

• Regenerative approaches with bone grafting: 45 participants 
(29.0%)

• Hybrid/combined strategies: 27 participants (17.4%)

Participation was voluntary, unpaid, and independent from 
commercial sponsorship.

2.3 Questionnaire structure and 
standardized clinical case

The questionnaire was developed in English using the Google 
Forms platform to facilitate international dissemination and 
standardized access.

Participants were presented with a standardized clinical case of 
severe maxillary atrophy classified as Cawood and Howell Class 
VI. The case was designed to simulate a complex but realistic 
implant-prosthetic rehabilitation scenario. Representative images 
of the anonymized CBCT case are provided in Figure 1.

The questionnaire was structured into three main sections.
The first section collected demographic and professional 

information, including professional qualification, specialty, 
workplace setting, geographic area of practice, years of clinical 
experience, and number of complex rehabilitations performed 
per year.

The second section presented the standardized clinical case 
and asked participants to select their preferred therapeutic 
approach among the following options: alternative implant- 
based strategies, including zygomatic implants, pterygoid 
implants, transnasal implants, tilted implants, and patient- 
specific subperiosteal implants; regenerative approaches with 
bone grafting followed by conventional implant placement; or 
hybrid/combined strategies.

The third section explored clinician-reported expectations 
associated with the selected rehabilitation strategy. Using an 
internal branching structure, respondents accessed a set of 
questions specifically related to the treatment approach they had 
selected. This design allowed clinician-reported expectations and 
perceptions to be analyzed according to the preferred 
rehabilitation strategy.

The investigated domains included perceived safety, 
predictability, tolerability, possibility of immediate loading, 
expected implant survival at five years, treatment duration, 
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perceived aesthetic outcomes, masticatory function, oral hygiene 
and maintainability, postoperative discomfort, treatment 
dropout due to morbidity, annual maintenance costs, clinician- 
reported patient satisfaction, and perceived quality-of- 
life improvement.

All questions were formulated as closed-ended items with 
predefined multiple-choice responses to ensure response 
standardization and comparability. The full survey 
questionnaire, including the branching structure according to 
the selected therapeutic strategy, is provided as Supplementary 
Material 1.

2.4 Questionnaire review and validation

Before international dissemination, the questionnaire 
underwent internal qualitative review by experienced clinicians 
involved in maxillofacial surgery, oral surgery, implantology, 
and prosthetic rehabilitation.

The review process aimed to assess clinical relevance, semantic 
clarity, logical coherence, and completeness of the investigated 
domains. Minor wording and structural refinements were 
introduced before final dissemination.

Formal psychometric validation, including construct validity 
assessment, factor analysis, or test–retest reliability analysis, was 
not performed. This was considered appropriate because the 
questionnaire was designed to investigate explicit clinician- 
reported expectations and perceptions within a standardized 
clinical scenario rather than to measure latent psychological 
constructs.

2.5 Data collection procedure

Data were collected through an anonymous online 
questionnaire hosted on Google Forms and accessible through a 
direct electronic link.

The survey remained open between July 2025 and November 
2025.

The dissemination strategy included direct invitations to 
clinicians with experience in severe maxillary atrophy 
rehabilitation, distribution through professional and academic 
networks, and circulation through scientific mailing lists and 
international professional societies.

Responses were exported in Microsoft Excel format and 
screened for eligibility, completeness, and consistency 
before analysis.

A total of 178 questionnaires were submitted. After exclusion 
of 23 respondents who did not meet the predefined self-reported 
experience threshold of at least five complex rehabilitations per 
year, 155 eligible responses from 33 countries were included in 
the final analysis, as shown in Figure 2.

2.6 Outcomes

The primary outcome of the present study was the description 
of clinician-reported expectations associated with different 
rehabilitation strategies for a standardized case of severe 
maxillary atrophy.

Secondary outcomes included clinician-reported perceptions 
regarding safety, predictability, tolerability, possibility of 

FIGURE 1 

Standardized anonymized CBCT case used for treatment-planning assessment. Representative cone-beam computed tomography (CBCT) images of 
the standardized clinical case presented to all survey participants. The figure includes coronal sections at different anteroposterior levels, axial 
sections at different craniocaudal levels, a sagittal reconstruction, and a three-dimensional volume rendering. The images demonstrate severe 
maxillary atrophy consistent with Cawood and Howell Class VI and served as the radiological basis for therapeutic decision-making within the 
survey. All patient-identifiable information was removed prior to dissemination.
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immediate loading, expected five-year implant survival, overall 
treatment duration, perceived aesthetic outcomes, smile 
satisfaction, masticatory function, oral hygiene and 
maintainability, postoperative discomfort, treatment dropout 
attributable to morbidity, annual maintenance costs, patient 
satisfaction, and perceived quality-of-life improvement.

All outcomes were derived from clinician-reported 
expectations and professional experience associated with the 
rehabilitation strategy selected by each respondent after 
evaluation of the standardized CBCT case. The questionnaire 
was not designed to collect direct clinical outcomes, prospective 
follow-up data, validated patient-reported outcome measures, or 
objective measurements of treatment performance.

Accordingly, the findings should be interpreted as clinician- 
reported expectations and perceptions regarding different 
rehabilitation strategies rather than as evidence of comparative 
clinical effectiveness or superiority of any specific 
treatment approach.

2.7 Statistical analysis

The statistical analysis was descriptive in nature.
Categorical variables were summarized using absolute 

frequencies and percentages.
Percentages were calculated based on the number of valid 

responses for each survey item. Because the questionnaire 
employed a branching structure, respondents answered only the 
questions related to their selected rehabilitation strategy. 
Consequently, denominators varied according to the therapeutic 
preference group and are reported where appropriate.

No inferential statistical tests, hypothesis-testing procedures, 
or multivariable analyses were performed. The aim of the 
present study was to describe clinician-reported expectations 
and perceptions associated with different rehabilitation 
strategies rather than to establish statistical differences between 
treatment approaches.

Data management and descriptive analyses were performed 
using Microsoft Excel.

2.8 Ethical considerations and data 
management

Responses were collected anonymously and analyzed in 
aggregated form.

No patient-identifiable data, human images, or direct patient- 
reported outcomes were collected. The standardized clinical case 
used in the survey was anonymized before dissemination.

Participation was voluntary, and completion of the 
questionnaire was considered as implied consent to participate.

Because the study involved an anonymous survey of healthcare 
professionals, did not collect identifiable personal data, and did 
not involve patient recruitment or clinical interventions, formal 
Institutional Review Board or Ethics Committee approval was 
not considered necessary according to applicable institutional 
and international recommendations.

The study was conducted in accordance with the principles of 
the Declaration of Helsinki.

Data were exported in Microsoft Excel format and stored on 
password-protected devices in compliance with applicable data 
protection regulations.

2.9 Potential sources of bias

Several limitations inherent to international expert-based 
surveys should be acknowledged.

Selection bias may have occurred because recruitment was 
performed through academic, scientific, and professional 
networks, potentially leading to overrepresentation of highly 
experienced clinicians, university-affiliated professionals, and 
high-volume referral centers.

Participation was voluntary, introducing the possibility of self- 
selection bias, with increased participation from clinicians 
particularly interested in advanced implant rehabilitation and 
severe maxillary atrophy management.

The predefined eligibility threshold of at least five complex 
rehabilitations per year strengthened the expert-based nature of 

FIGURE 2 

Flowchart of participant selection and therapeutic preference allocation. A total of 178 questionnaires were submitted. After application of the 
predefined eligibility criterion requiring self-reported experience in at least five complex implant-prosthetic rehabilitations per year, 23 
questionnaires were excluded. The final analysis included 155 eligible clinicians from 33 countries. Participants were allocated into three 
therapeutic preference groups according to the treatment strategy selected for the standardized CBCT case: alternative implant strategies (n = 83, 
53.5%), regenerative approaches with bone grafting (n = 45, 29.0%), and hybrid/combined strategies (n = 27, 17.4%).

Gasparini et al.                                                                                                                                                         10.3389/froh.2026.1873284

Frontiers in Oral Health 05 frontiersin.org

https://doi.org/10.3389/froh.2026.1873284
https://www.frontiersin.org/journals/oral-health
https://www.frontiersin.org/


the sample but may have further increased the representation of 
high-volume clinicians.

In addition, the survey was designed to collect clinician- 
reported expectations and perceptions rather than direct clinical 
outcomes. Consequently, responses reflect professional 
experience, individual beliefs, and anticipated treatment 
characteristics associated with the selected rehabilitation strategy 
and should not be interpreted as objective measurements of 
treatment performance.

An additional limitation relates to the branching structure of 
the questionnaire. Because respondents evaluated only the 
rehabilitation strategy they selected as their preferred approach 
for the standardized clinical case, the findings reflect 
expectations associated with the chosen strategy rather than 
direct comparative assessments of multiple treatment modalities 
performed by the same respondents.

Despite these limitations, the inclusion of experienced 
clinicians from 33 countries and different professional 
backgrounds provides a broad overview of contemporary 
clinician-reported expectations and perceptions regarding the 
rehabilitation of severe maxillary atrophy.

3 Results

3.1 Sample characteristics

A total of 178 questionnaires were submitted. After 
application of the predefined eligibility criterion requiring self- 
reported experience in at least five complex implant-prosthetic 
rehabilitations per year, 23 questionnaires were excluded. The 
final analysis therefore included 155 eligible clinicians.

Eligible responses were obtained from clinicians practicing in 33 
countries across Europe, North America, South America, Asia, 
Africa, and Oceania, supporting the international nature of 
the survey.

According to the rehabilitation strategy selected for the 
standardized anonymized CBCT case, participants were allocated 
into three therapeutic preference groups: 

• Alternative implant-based strategies: 83 participants 
(53.5%)

• Regenerative approaches with bone grafting: 45 participants 
(29.0%)

• Hybrid/combined strategies: 27 participants (17.4%)

The participant selection process and allocation into therapeutic 
preference groups are summarized in Figure 2.

3.2 Therapeutic preferences

Alternative implant-based strategies represented the most 
frequently selected rehabilitation approach for the standardized 
case of severe maxillary atrophy, accounting for 83 of 155 
responses (53.5%).

Regenerative approaches with bone grafting were selected by 
45 respondents (29.0%), while hybrid or combined strategies 
were selected by 27 respondents (17.4%).

Overall, these findings indicate that alternative implant- 
based rehabilitation strategies currently represent the most 
frequently preferred therapeutic option among experienced 
clinicians confronted with the same standardized clinical 
scenario. Nevertheless, regenerative and hybrid approaches 
continue to account for a substantial proportion of 
responses, reflecting the coexistence of different therapeutic 
philosophies in the contemporary management of severe 
maxillary atrophy.

3.3 Perceived safety, predictability, and 
tolerability

Clinician-reported expectations regarding safety, 
predictability, and tolerability differed among the three 
therapeutic preference groups.

In the alternative implant-based strategies group, 67 of 83 
respondents (80.7%) considered the selected rehabilitation 
strategy more predictable, 50 (60.2%) considered it well tolerated 
by patients, and 46 (55.4%) considered it safer.

In the regenerative approaches group, 32 of 45 respondents 
(71.1%) considered the selected strategy more predictable, 21 
(46.7%) considered it safer, and 15 (33.3%) considered it 
well tolerated.

In the hybrid approaches group, 11 of 27 respondents (40.7%) 
considered the selected strategy well tolerated, while 8 respondents 
(29.6%) considered it more predictable and 8 (29.6%) considered 
it safer (Table 1).

Overall, expectations regarding predictability were favorable 
across all therapeutic preference groups, although they were 
more frequently reported among respondents selecting 
alternative implant-based and regenerative approaches. Perceived 
safety and tolerability showed greater variability, particularly 
among respondents selecting hybrid strategies.

These findings reflect clinician-reported expectations 
associated with the selected rehabilitation strategy and should 
not be interpreted as direct measurements of clinical outcomes 
or comparative treatment performance.

TABLE 1 Reasons supporting the preferred treatment strategy among respondents.

Treatment strategy Respondents, n More predictable Safer Well tolerated

Alternative implant strategies 83 67 (80.7) 46 (55.4) 50 (60.2)

Regenerative approaches with bone grafting 45 32 (71.1) 21 (46.7) 15 (33.3)

Hybrid/combined strategies 27 8 (29.6) 8 (29.6) 11 (40.7)
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3.4 Immediate loading and treatment 
duration

Clinician-reported expectations regarding the possibility of 
immediate loading and overall treatment duration differed 
substantially among the three therapeutic preference groups.

In the alternative implant-based strategies group, 68 of 83 
respondents (81.9%) reported that immediate loading with a 
fixed prosthesis is almost always possible, 13 (15.7%) considered 
it feasible only in selected cases, and 2 (2.4%) stated that it is 
not routinely planned.

In the regenerative approaches group, 21 of 45 respondents 
(46.7%) indicated that immediate loading is not planned, 22 
(48.9%) considered it feasible only in selected cases, and only 2 
(4.4%) reported that it is generally applicable.

In the hybrid approaches group, 15 of 27 respondents (55.6%) 
indicated that immediate loading is feasible only in selected cases, 
7 (25.9%) reported that it is generally applicable, and 5 (18.5%) 
stated that it is not routinely planned (Table 2).

Expectations regarding overall treatment duration also differed 
among the three groups. In the alternative implant-based 
strategies group, 69 of 83 respondents (83.1%) expected 
functional loading within 72 h, 11 (13.3%) expected treatment 
completion within 3–6 months, and 3 (3.6%) expected an 
overall treatment duration of approximately one year.

In the regenerative approaches group, 29 of 45 respondents 
(64.4%) expected treatment duration of approximately one 
year, 14 (31.1%) expected treatment completion within 3–6 
months, and only 2 (4.4%) expected functional loading 
within 72 h.

In the hybrid approaches group, 18 of 27 respondents (66.7%) 
expected treatment completion within 3–6 months, 6 (22.2%) 
expected treatment duration of approximately one year, and 3 
(11.1%) expected functional loading within 72 h (Table 3).

Overall, respondents selecting alternative implant-based 
strategies more frequently expected immediate loading and 
shorter treatment duration, whereas respondents selecting 
regenerative approaches more commonly anticipated delayed 
loading protocols and longer treatment times. Hybrid approaches 
were most frequently associated with intermediate treatment 
durations and selective use of immediate loading protocols.

3.5 Expected five-year implant survival

Clinician-reported expectations regarding five-year implant 
survival were generally favorable across all therapeutic 
preference groups, although the distribution of responses differed.

In the alternative implant-based strategies group, 48 of 83 
respondents (57.8%) expected implant survival above 95%, 33 
(39.8%) expected survival between 85% and 94%, and 2 (2.4%) 
expected survival below 85%.

In the regenerative approaches group, 18 of 45 respondents 
(40.0%) expected implant survival above 95%, 26 (57.8%) 
expected survival between 85% and 94%, and 1 respondent 
(2.2%) expected survival below 85%.

In the hybrid approaches group, 5 of 27 respondents (18.5%) 
expected implant survival above 95%, 20 (74.1%) expected survival 
between 85% and 94%, and 2 respondents (7.4%) expected 
survival below 85% (Table 4).

Overall, expectations regarding five-year implant survival were 
positive across all therapeutic preference groups. Respondents 
selecting alternative implant-based strategies more frequently 
anticipated survival rates above 95%, whereas respondents 
selecting regenerative and hybrid approaches more commonly 
expected survival rates within the 85%–94% range.

These findings reflect clinician-reported expectations 
associated with the selected rehabilitation strategy and should 
not be interpreted as prospective clinical survival data or 
evidence of comparative treatment effectiveness.

TABLE 2 Feasibility of immediate loading according to preferred treatment strategy.

Treatment strategy n Immediate loading routinely 
feasible

Feasible only in selected 
cases

Not routinely 
planned

Alternative implant strategies 83 68 (81.9%) 13 (15.7%) 2 (2.4%)

Regenerative approaches with bone 

grafting

45 2 (4.4%) 22 (48.9%) 21 (46.7%)

Hybrid/combined strategies 27 7 (25.9%) 15 (55.6%) 5 (18.5%)

TABLE 3 Estimated treatment duration according to preferred treatment strategy.

Treatment strategy n Within 
72 h

3–6 
months

∼1 
year

Alternative implant 

strategies

83 69 (83.1%) 11 (13.3%) 3 (3.6%)

Regenerative approaches 

with bone grafting

45 2 (4.4%) 14 (31.1%) 29 

(64.4%)

Hybrid/combined strategies 27 3 (11.1%) 18 (66.7%) 6 

(22.2%)

TABLE 4 Estimated implant survival according to preferred treatment strategy.

Treatment strategy n >95% 85%– 
94%

<85%

Alternative implant strategies 83 48 

(57.8%)

33 (39.8%) 2 (2.4%)

Regenerative approaches with 

bone grafting

45 18 

(40.0%)

26 (57.8%) 1 (2.2%)

Hybrid/combined strategies 27 5 (18.5%) 20 (74.1%) 2 (7.4%)
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3.6 Aesthetic expectations and smile 
satisfaction

Clinician-reported expectations regarding smile satisfaction 
were generally favorable across all therapeutic preference groups, 
although some differences emerged.

In the alternative implant-based strategies group, 69 of 83 
respondents (83.1%) expected patients to be satisfied with the 
appearance of their smile in most cases, while 14 respondents 
(16.9%) considered satisfaction dependent on limited 
gingival exposure.

In the regenerative approaches group, 39 of 45 respondents 
(86.7%) expected patients to be satisfied with the appearance of 
their smile in most cases, whereas 6 respondents (13.3%) 
considered satisfaction dependent on the degree of gingival exposure.

In the hybrid approaches group, 15 of 27 respondents (55.6%) 
expected patients to be satisfied with the appearance of their smile 
in most cases, 11 respondents (40.7%) considered satisfaction 
dependent on limited gingival exposure, and 1 respondent 
(3.7%) expected that additional aesthetic refinements might be 
required (Table 5).

Overall, clinician-reported expectations regarding smile 
aesthetics were favorable across all therapeutic preference 
groups. Respondents selecting regenerative approaches most 
frequently anticipated satisfactory smile aesthetics, closely 
followed by respondents selecting alternative implant-based 
strategies, whereas expectations appeared more variable among 
respondents selecting hybrid approaches.

These findings reflect clinician-reported expectations associated 
with the selected rehabilitation strategy and should not be 
interpreted as objective measurements of aesthetic outcomes.

3.7 Functional expectations

Clinician-reported expectations regarding masticatory 
function were generally favorable across all therapeutic 
preference groups.

In the alternative implant-based strategies group, 53 of 83 
respondents (63.9%) expected chewing function to be almost 

comparable to natural teeth with only minor limitations, while 
28 respondents (33.7%) expected chewing function to be 
completely comparable to natural dentition. Only 2 respondents 
(2.4%) anticipated considerable functional differences.

In the regenerative approaches group, 38 of 45 respondents 
(84.4%) expected chewing function to be almost comparable to 
natural teeth with minor limitations, while 7 respondents 
(15.6%) expected complete comparability with natural dentition. 
No respondents anticipated considerable functional differences.

In the hybrid approaches group, 14 of 27 respondents (51.9%) 
expected chewing function to be almost comparable to natural 
teeth with minor limitations, 10 respondents (37.0%) expected 
complete comparability with natural dentition, and 3 
respondents (11.1%) anticipated considerable functional 
differences (Table 6).

Overall, clinician-reported expectations regarding masticatory 
function were favorable across all therapeutic preference groups. 
Most respondents anticipated complete or near-complete 
restoration of chewing ability following rehabilitation, regardless 
of the selected treatment strategy.

These findings reflect clinician-reported expectations 
associated with the selected rehabilitation strategy and should 
not be interpreted as direct measurements of functional outcomes.

3.8 Oral hygiene and maintainability

Clinician-reported expectations regarding oral hygiene and 
maintainability were generally favorable across all therapeutic 
preference groups, although some differences emerged.

In the alternative implant-based strategies group, 54 of 83 
respondents (65.1%) expected hygiene-related difficulties to be 
limited to the initial adaptation period, 26 respondents (31.3%) 
anticipated that patients would frequently require special 
hygiene tools or additional maintenance measures, and 3 
respondents (3.6%) expected oral hygiene to be as simple as 
with natural dentition.

In the regenerative approaches group, 29 of 45 respondents 
(64.4%) expected hygiene-related difficulties to be limited to the 
initial adaptation period, 9 respondents (20.0%) anticipated 

TABLE 5 Smile aesthetics.

Treatment strategy n Satisfied Dependent on gingival exposure Additional refinements

Alternative implant strategies 83 69 (83.1%) 14 (16.9%) 0 (0.0%)

Regenerative approaches with bone grafting 45 39 (86.7%) 6 (13.3%) 0 (0.0%)

Hybrid/combined strategies 27 15 (55.6%) 11 (40.7%) 1 (3.7%)

TABLE 6 Chewing function.

Treatment strategy n Almost comparable Completely comparable Considerable differences

Alternative implant strategies 83 53 (63.9%) 28 (33.7%) 2 (2.4%)

Regenerative approaches with bone grafting 45 38 (84.4%) 7 (15.6%) 0 (0.0%)

Hybrid/combined strategies 27 14 (51.9%) 10 (37.0%) 3 (11.1%)
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frequent need for special hygiene measures, and 7 respondents 
(15.6%) expected oral hygiene to be comparable to that of 
natural teeth.

In the hybrid approaches group, 16 of 27 respondents (59.3%) 
expected hygiene-related difficulties to be mainly confined to the 
initial adaptation period, 8 respondents (29.6%) anticipated 
frequent need for special hygiene measures, and 3 respondents 
(11.1%) expected oral hygiene to be comparable to that of 
natural teeth (Table 7).

Overall, most respondents across all therapeutic preference 
groups expected oral hygiene challenges to be concentrated 
during the initial adaptation phase and to become more 
manageable over time. Expectations regarding long-term 
maintainability were generally favorable, although a proportion 
of respondents anticipated the need for additional hygiene 
measures and patient education.

These findings reflect clinician-reported expectations 
associated with the selected rehabilitation strategy and should 
not be interpreted as direct measurements of maintenance 
requirements or oral hygiene outcomes.

3.9 Annual maintenance cost expectations

Clinician-reported expectations regarding annual 
maintenance costs were generally favorable across all therapeutic 
preference groups, although some differences emerged.

In the alternative implant-based strategies group, 55 of 83 
respondents (66.3%) considered annual maintenance costs 
comparable to those associated with other rehabilitation 
strategies, 22 respondents (26.5%) indicated that costs depend 
on individual patient characteristics and clinical circumstances, 
and 6 respondents (7.2%) anticipated higher maintenance costs 
due to the need for more frequent follow-up visits.

In the regenerative approaches group, 36 of 45 respondents 
(80.0%) considered annual maintenance costs comparable to 
those of other rehabilitation strategies, while 9 respondents 
(20.0%) indicated that maintenance requirements depend on 
patient-specific factors. No respondents in this group 
consistently anticipated higher maintenance costs.

In the hybrid approaches group, 16 of 27 respondents (59.3%) 
considered annual maintenance costs comparable to those 
associated with other rehabilitation strategies, 7 respondents 
(25.9%) indicated that costs depend on individual patient 
characteristics, and 4 respondents (14.8%) anticipated higher 
maintenance costs due to the need for more frequent 
maintenance visits (Table 8).

Overall, most respondents across all therapeutic preference 
groups expected annual maintenance costs to be broadly 
comparable to those associated with alternative rehabilitation 
strategies. However, a proportion of respondents anticipated 
variability related to patient-specific factors, particularly among 
alternative implant-based and hybrid approaches.

These findings reflect clinician-reported expectations 
associated with the selected rehabilitation strategy and should 
not be interpreted as objective economic evaluations or direct 
measurements of long-term maintenance costs.

3.10 Patient satisfaction and quality-of-life 
expectations

Clinician-reported expectations regarding patient satisfaction 
and quality-of-life improvement were generally favorable across 
all therapeutic preference groups.

In the alternative implant-based strategies group, 66 of 83 
respondents (79.5%) expected very high patient satisfaction 
(>90% of patients satisfied) one year after prosthetic loading, 
while 16 respondents (19.3%) expected moderate satisfaction 
levels. One respondent (1.2%) reported insufficient data to 
estimate patient satisfaction. Regarding quality of life, 77 
respondents (92.8%) expected a significant improvement 
following treatment, 5 (6.0%) expected a moderate 
improvement, and 1 respondent (1.2%) expected no 
noticeable change.

In the regenerative approaches group, 37 of 45 respondents 
(82.2%) expected very high patient satisfaction, while 6 
respondents (13.3%) expected moderate satisfaction levels. Two 
respondents (4.4%) reported insufficient data to estimate patient 
satisfaction. Regarding quality of life, 44 respondents (97.8%) 

TABLE 7 Oral hygiene management.

Treatment strategy n Adaptation then stable More demanding No substantial differences

Alternative implant strategies 83 53 (63.9%) 20 (24.1%) 10 (12.0%)

Regenerative approaches with bone grafting 45 30 (66.7%) 10 (22.2%) 5 (11.1%)

Hybrid/combined strategies 27 17 (63.0%) 7 (25.9%) 3 (11.1%)

TABLE 8 Maintenance costs.

Treatment strategy n Comparable Patient-dependent Higher

Alternative implant strategies 83 55 (66.3%) 22 (26.5%) 6 (7.2%)

Regenerative approaches with bone grafting 45 36 (80.0%) 9 (20.0%) 0 (0.0%)

Hybrid/combined strategies 27 16 (59.3%) 7 (25.9%) 4 (14.8%)
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expected a significant improvement, while 1 respondent (2.2%) 
expected a moderate improvement.

In the hybrid approaches group, 21 of 27 respondents (77.8%) 
expected very high patient satisfaction, while 6 respondents 
(22.2%) expected moderate satisfaction levels. Similarly, 21 
respondents (77.8%) expected a significant improvement in 
quality of life, whereas 6 respondents (22.2%) expected a 
moderate improvement (Tables 9, 10).

Overall, respondents across all therapeutic preference groups 
anticipated high levels of patient satisfaction and substantial 
improvements in quality of life following rehabilitation. 
Expectations were particularly favorable among respondents 
selecting alternative implant-based and regenerative approaches, 
although positive expectations were reported across all groups.

These findings reflect clinician-reported expectations 
associated with the selected rehabilitation strategy and should 
not be interpreted as direct patient-reported outcomes or 
validated quality-of-life measurements.

3.11 Postoperative morbidity expectations

Clinician-reported expectations regarding postoperative 
morbidity differed among the three therapeutic preference groups.

In the alternative implant-based strategies group, 35 of 83 
respondents (42.2%) expected postoperative discomfort to last 
less than one week, 43 (51.8%) expected discomfort lasting 
between one and four weeks, and 5 respondents (6.0%) expected 
symptoms to persist for approximately one month.

In the regenerative approaches group, 14 of 45 respondents 
(31.1%) expected postoperative discomfort to last less than one 
week, 26 (57.8%) expected discomfort lasting between one and 
four weeks, and 5 respondents (11.1%) expected symptoms to 
persist for approximately one month.

In the hybrid approaches group, 6 of 27 respondents (22.2%) 
expected postoperative discomfort to last less than one week, 17 

(63.0%) expected discomfort lasting between one and four 
weeks, and 4 respondents (14.8%) expected symptoms to persist 
for approximately one month (Table 11).

Expectations regarding treatment abandonment due to 
morbidity were generally favorable across all therapeutic 
preference groups. In the alternative implant-based strategies 
group, 67 of 83 respondents (80.7%) expected treatment 
abandonment rates below 5%, while 14 (16.9%) expected rates 
between 5% and 15%, and 2 respondents (2.4%) expected rates 
above 15%.

In the regenerative approaches group, 33 of 45 respondents 
(73.3%) expected treatment abandonment rates below 5%, 11 
(24.4%) expected rates between 5% and 15%, and 1 respondent 
(2.2%) expected rates above 15%.

In the hybrid approaches group, 18 of 27 respondents (66.7%) 
expected treatment abandonment rates below 5%, while 9 
respondents (33.3%) expected rates between 5% and 15%. No 
respondents expected abandonment rates above 15% (Table 12).

Overall, most respondents across all therapeutic preference 
groups anticipated postoperative discomfort lasting between one 
and four weeks and expected treatment abandonment 
attributable to morbidity to remain below 5% in the majority 
of cases.

These findings reflect clinician-reported expectations 
associated with the selected rehabilitation strategy and should 
not be interpreted as direct measurements of postoperative 
morbidity or treatment adherence.

4 Discussion

4.1 Principal findings

The present international cross-sectional survey explored 
clinician-reported expectations associated with different 
rehabilitation strategies for severe maxillary atrophy using a 
standardized anonymized Cawood and Howell Class VI case.

TABLE 9 Patient satisfaction.

Treatment 
strategy

n Very 
high

Moderate Insufficient 
data

Alternative implant 

strategies

83 66 

(79.5%)

16 (19.3%) 1 (1.2%)

Regenerative 

approaches with bone 

grafting

45 37 

(82.2%)

6 (13.3%) 2 (4.4%)

Hybrid/combined 

strategies

27 21 

(77.8%)

6 (22.2%) 0 (0.0%)

TABLE 10 Quality of life.

Treatment strategy n Significant improvement Moderate improvement No improvement

Alternative implant strategies 83 77 (92.8%) 5 (6.0%) 1 (1.2%)

Regenerative approaches with bone grafting 45 44 (97.8%) 1 (2.2%) 0 (0.0%)

Hybrid/combined strategies 27 21 (77.8%) 6 (22.2%) 0 (0.0%)

TABLE 11 Postoperative discomfort.

Treatment strategy n <1 
week

1–4 
weeks

>1 
month

Alternative implant strategies 83 35 

(42.2%)

39 (47.0%) 9 (10.8%)

Regenerative approaches with 

bone grafting

45 7 (15.6%) 26 (57.8%) 12 (26.7%)

Hybrid/combined strategies 27 5 (18.5%) 15 (55.6%) 7 (25.9%)
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The most important finding of this study is that clinicians 
selecting different therapeutic approaches reported different 
expectations regarding treatment characteristics and anticipated 
outcomes. Alternative implant-based strategies were more 
frequently associated with expectations of immediate loading, 
shorter treatment duration, high predictability, and favorable 
implant survival. In contrast, clinicians selecting regenerative 
approaches more commonly anticipated longer treatment 
pathways but also reported favorable expectations regarding 
smile satisfaction, functional rehabilitation, and quality-of-life 
improvement. Hybrid approaches generally occupied an 
intermediate position and were characterized by greater 
variability across most investigated domains.

Importantly, despite these differences, clinician-reported 
expectations were generally positive across all therapeutic 
preference groups. High levels of anticipated patient satisfaction, 
substantial improvements in quality of life, favorable masticatory 
function, and acceptable long-term maintenance requirements 
were consistently reported regardless of the selected 
rehabilitation strategy.

These findings suggest that contemporary management of 
severe maxillary atrophy is increasingly influenced by different 
treatment philosophies and clinical priorities rather than by a 
universally accepted therapeutic hierarchy. Clinicians appear to 
balance treatment duration, surgical complexity, prosthetic 
objectives, anticipated morbidity, aesthetic considerations, and 
patient-related factors when selecting a rehabilitation strategy.

The results should be interpreted within the context of 
clinician-reported perceptions and expectations rather than 
objective clinical outcomes. Consequently, the present study 
does not provide evidence of superiority of any specific 
rehabilitation approach but instead offers insight into how 
experienced clinicians anticipate the potential benefits and 
limitations of different treatment strategies when evaluating the 
same complex clinical scenario.

4.2 Expectations regarding immediate 
loading and treatment duration

One of the most consistent findings of the present survey was 
the difference in clinician-reported expectations regarding 
treatment timing. Respondents selecting alternative implant- 
based strategies more frequently anticipated immediate loading 
and rehabilitation within a very short timeframe, whereas 
respondents selecting regenerative approaches generally expected 

longer treatment pathways extending over several months or up 
to one year. Clinicians selecting hybrid approaches reported 
intermediate expectations.

These differences likely reflect the distinct biological and 
therapeutic objectives associated with the selected rehabilitation 
strategies. Clinicians who favor alternative implant-based 
approaches may place greater emphasis on reducing treatment 
duration and restoring function as early as possible. This 
perception is consistent with the rationale of graftless 
rehabilitation concepts, which aim to exploit residual basal bone 
or remote skeletal anchorage sites while avoiding the healing 
periods typically associated with bone augmentation procedures 
(5, 12–15).

Conversely, clinicians selecting regenerative approaches may 
accept longer treatment times as an inherent component of a 
reconstructive pathway designed to restore bone volume and 
create favorable conditions for implant placement. Previous 
studies have described bone grafting and guided bone 
regeneration as staged procedures requiring graft maturation, 
implant osseointegration, and subsequent prosthetic 
rehabilitation before definitive functional loading can be 
achieved (1–4).

Interestingly, the expectations reported by respondents appear 
to reflect broader trends in contemporary implant rehabilitation. 
Rather than representing competing philosophies, graftless and 
regenerative approaches may be viewed as alternative strategies 
designed to address different clinical priorities and patient 
needs. Consequently, treatment duration may be perceived not 
simply as a limitation but as a characteristic intrinsically linked 
to the biological objectives of the selected rehabilitation pathway 
(16–18).

Importantly, these findings should not be interpreted as 
evidence that one treatment strategy provides superior clinical 
outcomes compared with another. Instead, they illustrate how 
clinicians selecting different rehabilitation approaches anticipate 
treatment timing and loading protocols when confronted with 
the same severe maxillary atrophy scenario.

4.3 Expectations regarding predictability 
and implant survival

Another important finding of the present survey concerns 
clinician-reported expectations regarding predictability and long- 
term implant survival. Across all therapeutic preference groups, 
most respondents anticipated favorable outcomes, although 
clinicians selecting alternative implant-based strategies more 
frequently reported expectations of very high implant survival 
and greater predictability.

These findings likely reflect the increasing confidence that 
many clinicians have developed toward contemporary graftless 
rehabilitation concepts. Over the last two decades, growing 
clinical experience and an expanding body of evidence have 
supported the use of zygomatic implants, pterygoid implants, 
and other remote anchorage solutions for the rehabilitation of 
severely atrophic maxillae. As a result, clinicians who routinely 
adopt these approaches may perceive them as highly reliable and 
predictable treatment options (5, 12, 14, 15).

TABLE 12 Dropout.

Treatment strategy n <5% 5%– 
15%

>15%

Alternative implant strategies 83 67 

(80.7%)

14 

(16.9%)

2 

(2.4%)

Regenerative approaches with bone 

grafting

45 33 

(73.3%)

11 

(24.4%)

1 

(2.2%)

Hybrid/combined strategies 27 18 

(66.7%)

9 (33.3%) 0 

(0.0%)
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Similarly, the favorable expectations reported by respondents 
selecting patient-specific implant solutions may reflect recent 
technological advances in digital planning, CAD-CAM 
manufacturing, and personalized implant design. Contemporary 
subperiosteal implant systems differ substantially from historical 
designs and have been associated with encouraging medium- 
term outcomes in selected patient populations (6, 16, 19).

Importantly, clinicians selecting regenerative approaches also 
reported highly favorable expectations regarding implant 
survival and predictability. This observation is consistent with 
the long-standing role of bone grafting and guided bone 
regeneration as established reconstructive strategies for severe 
alveolar deficiencies. Despite requiring additional surgical stages 
and longer treatment times, these procedures continue to be 
widely regarded as reliable approaches capable of supporting 
long-term implant rehabilitation (1–4).

The slightly more conservative expectations observed among 
respondents selecting hybrid approaches may reflect the 
complexity and heterogeneity of these treatment concepts. 
Because hybrid rehabilitation frequently combines different 
biological and prosthetic principles, clinicians may perceive 
outcomes as being more dependent on individual anatomical 
and clinical circumstances.

Importantly, the present findings should not be interpreted as 
evidence of actual implant survival or comparative treatment 
effectiveness. Rather, they reflect clinician perceptions regarding 
the reliability and long-term performance of different 
rehabilitation strategies when applied to the same severe 
maxillary atrophy scenario. The generally favorable expectations 
observed across all groups suggest that multiple therapeutic 
pathways are currently perceived as predictable options when 
appropriate patient selection, treatment planning, and clinical 
execution are achieved.

4.4 Aesthetic expectations and smile 
satisfaction

Aesthetic rehabilitation represents a key objective in the 
treatment of severe maxillary atrophy and is often considered 
alongside functional recovery when evaluating treatment success. 
In the present survey, clinician-reported expectations regarding 
smile satisfaction were generally favorable across all therapeutic 
preference groups, although some differences emerged in the 
degree of confidence expressed by respondents.

Clinicians selecting regenerative approaches most frequently 
anticipated high levels of smile satisfaction. This perception may 
reflect the reconstructive philosophy underlying bone 
augmentation procedures, which aim not only to facilitate 
implant placement but also to restore lost alveolar volume and 
improve soft-tissue support. From the clinician’s perspective, the 
possibility of recreating more favorable anatomical conditions 
may contribute to expectations of improved aesthetic integration 
and smile appearance (1–4).

At the same time, respondents selecting alternative implant- 
based strategies also reported highly favorable expectations 
regarding smile satisfaction. This finding suggests that many 
clinicians perceive contemporary graftless rehabilitation concepts 
as capable of achieving satisfactory aesthetic outcomes despite 

the absence of extensive reconstructive procedures. Advances in 
digital treatment planning, prosthetic design, and patient-specific 
implant technologies may have contributed to increasing 
confidence in the aesthetic potential of these approaches (6, 7, 
16, 17).

The greater variability observed among clinicians selecting 
hybrid approaches may reflect the heterogeneous nature of these 
treatment concepts. Because hybrid rehabilitation frequently 
combines reconstructive and graftless elements, aesthetic 
expectations may be influenced by a broader range of 
anatomical, prosthetic, and patient-related factors (20).

Importantly, the present findings should not be interpreted 
as evidence of actual aesthetic outcomes. Rather, they reflect 
clinician expectations regarding the likelihood of achieving 
satisfactory smile aesthetics following rehabilitation. Aesthetic 
success remains a multifactorial concept influenced by soft- 
tissue characteristics, lip dynamics, prosthetic design, residual 
anatomy, and individual patient expectations. Consequently, 
the favorable expectations reported across all groups may 
indicate that clinicians believe satisfactory aesthetic 
rehabilitation can be achieved through different therapeutic 
pathways when treatment planning is appropriately tailored to 
the individual patient.

4.5 Functional expectations, patient 
satisfaction, and quality of life

The restoration of oral function and the improvement of 
patient well-being represent central objectives in the 
rehabilitation of severe maxillary atrophy. In the present survey, 
clinician-reported expectations regarding masticatory function, 
patient satisfaction, and quality-of-life improvement were 
consistently favorable across all therapeutic preference groups.

Most respondents anticipated complete or near-complete 
restoration of chewing ability following rehabilitation, regardless 
of the selected treatment strategy. Similarly, expectations 
regarding patient satisfaction and quality-of-life improvement 
were overwhelmingly positive, with most clinicians anticipating 
substantial benefits after treatment.

These findings may reflect a shared perception among 
experienced clinicians that successful rehabilitation extends 
beyond implant survival and prosthetic stability alone. 
Contemporary treatment planning increasingly incorporates 
broader objectives, including restoration of oral function, 
improvement of social confidence, enhancement of daily 
activities, and overall patient well-being (10, 21, 22).

Interestingly, despite the substantial differences among the 
investigated rehabilitation strategies, clinicians reported similarly 
favorable expectations regarding patient-centered outcomes. This 
observation suggests that respondents may perceive different 
therapeutic pathways as capable of achieving comparable 
functional and quality-of-life goals, even when based on distinct 
surgical and biological principles.

Previous studies have highlighted the importance of patient- 
reported outcome measures in the evaluation of implant- 
supported rehabilitation of the severely atrophic maxilla. 
Improvements in oral health-related quality of life, masticatory 
efficiency, comfort, and overall treatment satisfaction have been 
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reported following both graft-based and graftless rehabilitation 
protocols (10, 21). Such evidence may contribute to the positive 
expectations expressed by clinicians in the present survey.

Importantly, the present findings should not be interpreted as 
evidence of actual patient satisfaction, functional recovery, or 
quality-of-life improvement. Rather, they reflect clinician 
expectations regarding the outcomes they anticipate when 
applying the selected rehabilitation strategy. Future prospective 
studies comparing clinician expectations with directly measured 
patient-reported outcomes may help clarify the relationship 
between perceived and observed treatment benefits.

4.6 Oral hygiene, maintenance, and 
morbidity expectations

In addition to functional and aesthetic outcomes, clinicians 
also reported expectations regarding long-term maintenance 
requirements and treatment-related morbidity. Overall, 
respondents across all therapeutic preference groups anticipated 
manageable oral hygiene requirements, acceptable maintenance 
demands, and relatively low rates of treatment discontinuation 
attributable to morbidity.

Most clinicians expected oral hygiene challenges to be 
concentrated during the initial adaptation period rather than 
representing a persistent long-term limitation. This observation 
may reflect the widespread recognition that patient education, 
professional maintenance programs, and appropriate prosthetic 
design play a critical role in the long-term success of implant- 
supported rehabilitation. Regardless of the selected rehabilitation 
strategy, respondents generally anticipated that patients would 
be able to maintain adequate oral hygiene following an initial 
learning phase.

Expectations regarding annual maintenance costs were 
similarly favorable. Most clinicians considered maintenance 
requirements broadly comparable to those associated with 
alternative rehabilitation strategies, although some respondents 
anticipated greater variability depending on individual patient 
characteristics, prosthetic design, and the complexity of the 
rehabilitation. These findings suggest that long-term 
maintenance may be perceived as an integral component of 
implant rehabilitation rather than a major limitation of any 
specific treatment approach.

Clinician-reported expectations regarding postoperative 
morbidity also demonstrated interesting patterns. Although most 
respondents anticipated postoperative discomfort lasting between 
one and four weeks, treatment abandonment attributable to 
morbidity was generally expected to remain below 5% across all 
therapeutic preference groups. These findings indicate that 
clinicians perceive the investigated rehabilitation strategies as 
generally acceptable from a patient tolerance perspective, despite 
differences in surgical complexity and treatment duration.

The relatively favorable expectations regarding morbidity may 
reflect advances in surgical planning, digital technologies, 
perioperative management, and patient selection that have 
occurred across both reconstructive and graftless rehabilitation 
protocols in recent years. Contemporary evidence suggests that 
improvements in surgical techniques and rehabilitation 

protocols have contributed to reducing treatment burden and 
improving overall patient acceptance, although procedure- 
specific complications and maintenance requirements remain 
important considerations (3, 8, 23–28).

Importantly, the present findings should not be interpreted as 
direct measurements of maintenance requirements, patient 
compliance, postoperative discomfort, or treatment adherence. 
Rather, they represent clinician expectations regarding factors 
that may influence long-term treatment success and patient 
acceptance. Future prospective investigations incorporating 
patient-reported outcomes and objective maintenance data may 
help determine the extent to which these expectations 
correspond to real-world clinical experience.

4.7 Clinical implications

The findings of the present study may have several clinical 
implications for the management of severe maxillary atrophy. 
While numerous studies have focused on clinical outcomes 
associated with individual rehabilitation techniques, 
comparatively little attention has been devoted to understanding 
how clinicians perceive and anticipate the potential advantages 
and limitations of different treatment strategies when evaluating 
the same complex clinical scenario.

The results suggest that clinicians selecting different 
rehabilitation approaches often develop distinct expectations 
regarding treatment duration, predictability, functional recovery, 
aesthetic outcomes, maintenance requirements, and patient- 
centered benefits. These expectations may influence treatment 
planning, patient counseling, informed consent discussions, and 
ultimately therapeutic decision-making.

Importantly, the present findings highlight that contemporary 
rehabilitation of severe maxillary atrophy is not characterized by a 
single universally accepted treatment pathway. Rather, multiple 
therapeutic strategies are currently perceived as valid options, 
each associated with specific biological principles, clinical 
priorities, and anticipated outcomes. This observation is 
consistent with recent literature emphasizing individualized 
treatment planning and the need to adapt rehabilitation 
strategies to patient-specific anatomical, functional, and 
psychosocial characteristics (8, 18, 19, 29–31).

From a practical perspective, understanding clinician 
expectations may help identify areas of consensus as well as 
domains where perceptions differ substantially among 
therapeutic philosophies. Such information may contribute to 
improving interdisciplinary communication, facilitating shared 
decision-making, and guiding future research aimed at 
comparing anticipated and observed treatment outcomes.

Finally, the distinction between clinician expectations and 
actual clinical outcomes deserves particular attention. 
Expectations influence treatment recommendations and patient 
communication, but they do not necessarily correspond to real- 
world results. Future studies comparing clinician-reported 
expectations with prospectively collected clinical and patient- 
reported outcomes may therefore provide valuable information 
regarding the accuracy of current therapeutic perceptions and 
decision-making processes.
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4.8 Strengths, limitations, and future 
perspectives

The present study has several strengths. To the authors’ 
knowledge, this is one of the first international surveys 
specifically designed to investigate clinician-reported 
expectations associated with different rehabilitation strategies for 
severe maxillary atrophy using a standardized anonymized 
Cawood and Howell Class VI case. The use of a single clinical 
scenario allowed respondents to evaluate the same anatomical 
conditions, thereby reducing variability related to case 
complexity and facilitating comparison of clinician perceptions 
across different therapeutic preference groups.

Another strength is the international composition of the study 
population, which included experienced clinicians from multiple 
countries and professional backgrounds involved in the 
management of complex implant-prosthetic rehabilitation. This 
diversity provides a broad overview of contemporary perceptions 
and expectations regarding the treatment of severe 
maxillary atrophy.

Nevertheless, several limitations should be acknowledged. First, 
the study was based on clinician-reported expectations rather than 
direct clinical outcomes. Consequently, the findings should not be 
interpreted as evidence of actual treatment performance, implant 
survival, patient satisfaction, or quality-of-life improvement. 
Instead, they reflect how clinicians anticipate potential outcomes 
when evaluating a standardized clinical scenario.

Second, the survey design inherently captures subjective 
perceptions that may be influenced by individual clinical 
experience, training background, preferred treatment philosophy, 
geographic practice patterns, and familiarity with specific 
rehabilitation techniques. As a result, expectations reported by 
respondents may not necessarily correspond to objectively 
measured outcomes observed in clinical practice.

Third, although the use of a standardized case improves 
comparability, real-world treatment planning is often influenced 
by additional patient-specific factors that could not be fully 
represented within a survey-based model. Factors such as medical 
comorbidities, patient preferences, economic considerations, soft- 
tissue characteristics, and psychosocial aspects may substantially 
influence therapeutic decision-making in routine clinical practice.

Finally, the cross-sectional nature of the survey precludes any 
assessment of causal relationships between clinician expectations 
and actual treatment outcomes. Future prospective investigations 
comparing clinician-reported expectations with objectively 
measured clinical outcomes and patient-reported outcome 
measures may help clarify the relationship between anticipated 
and observed treatment results. Such studies could provide 
valuable insight into how expectations influence therapeutic 
decision-making and whether these expectations accurately 
reflect real-world clinical performance.

5 Conclusions

This international cross-sectional survey provides insight into 
clinician-reported expectations associated with different 
rehabilitation strategies for severe maxillary atrophy.

Clinicians selecting alternative implant-based, regenerative, 
and hybrid approaches reported distinct expectations regarding 
treatment duration, immediate loading, predictability, implant 
survival, aesthetic outcomes, maintenance requirements, 
postoperative morbidity, patient satisfaction, and quality-of-life 
improvement. These differences appear to reflect diverse 
therapeutic philosophies and clinical priorities rather than a 
universally accepted treatment hierarchy.

Despite these differences, expectations were generally 
favorable across all therapeutic preference groups, suggesting 
that multiple rehabilitation pathways are currently perceived as 
viable options for the management of severe maxillary atrophy 
when appropriate case selection and treatment planning 
are performed.

Importantly, the findings should be interpreted as clinician- 
reported expectations rather than direct measurements of 
clinical outcomes or patient-reported outcomes. Future 
prospective studies comparing clinician expectations with actual 
clinical and patient-centered outcomes may help clarify the 
relationship between anticipated and observed treatment results 
and further improve decision-making in the rehabilitation of 
severe maxillary atrophy.
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