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Abstract

This article examines the possible and main errors that can occur during the
first meeting with the patient, the collection of documentation, the treatment
planning, the review of the 3D simulation of the therapy, the clinical management,
the delivery of the aligners, and the possible finishing phase until delivery of the
final restraints.

Clinical data collected on a sample of 250 patients at the Orthodontics division
of the U.0.C. of Odontostomatology at the Fatebenefratelli San Pietro Hospital
in Rome are analyzed to highlight the common causes of errors and provide
practical guidelines for identifying and correcting them. This process is essential
to ensuring optimal results and meeting patient expectations.

It follows that careful management of each phase of treatment with clear aligners
is essential to obtaining predictable results. Identifying and correcting potential
errors improves treatment effectiveness.

Keywords: Clear aligners, Clinical errors, Treatment planning, Orthodontic
patient management, Orthodontics, Malocclusion.

Introduction

Thanks to their aesthetic features and comfort compared to traditional orthodontic
appliances, clear aligners offer numerous advantages in therapy management for
the orthodontist and patient comfort. However, documentation collection, design,
implementation of orthodontic practices such as IPR, and the correct delivery of
these devices are complex processes that can be subject to errors (1). Inadequate
management of these steps can compromise effectiveness, treatment duration, and
patient satisfaction. This article highlights the main errors committed during treatment
and provides guidelines to avoid them.

First visit and communication with the patient
Thefirstvisitis crucial in establishing a trust-based relationship with the patient, collecting
all the necessary information to allow the clinician to develop an appropriate treatment
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plan, and considering the compromises often needed
for adult patients. During this phase, it is essential
to clearly understand the patient’s expectations and
clinically translate them while respecting biology,
developing a clinical process to follow to achieve
the final goal promptly and effectively (2). However,
common mistakes such as inadequate communication
of expectations, failure to understand the patient’s
motivations, failure to adequately explain the process
and treatment timelines, and failure to highlight
potential therapeutic and aesthetic compromises can
undermine the success of the therapy. It is, therefore,

advisable to establish a relationship of trust, understand
the patient’s expectations by discussing aesthetic and
functional goals, provide clear and detailed information
about the process and expected timelines, and use 3D
simulation to understand the therapy and final result.

Documentation collection

Accurate documentation collection is essential for
treatment planning. Errors in this phase, such as
inaccurate dental impressions (Fig.1) or digital scans
(Fig.2), poor quality intraoral and extraoral photographs
(Fig.3), insufficiently detailed radiographs, and errors

Figure 1. Incorrect PVS impressions

Figure 2. Inaccurate digital scans

Figure 3. Poor quality intraoral photos with incorrect framing
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in completing demographic data, represent potential
factors for therapeutic failure (3). Blurred or distorted
photographs can compromise the initial assessment,
inaccurate dental impressions can produce aligners
with a poor fit and ineffective dental movement, and
incomplete or low-quality radiographs can conceal
underlying problems or potential diagnostic errors.
Additionally, inconsistent patient demographic data can
lead to future device delivery misunderstandings or
difficulties retrieving the patient’s care plan, especially
in pediatric cases or growing patients (4). To avoid such
errors, itis advisable to use high-quality equipment, follow
standardized protocols for documentation collection, and
carefully verify the completeness of the collected data.

Treatment Planning

Treatment planning requires a detailed case evaluation
and effective communication with technicians. Typical
errors at this stage include selecting cases that are too
complex to be treated solely with clear aligners, such
as severe malocclusions (severe Class Ill or skeletal
asymmetries), underestimating the difficulty of complex
dental movements like severe rotations, extensive
dental translations, or vertical movements, and failing
to consider the need for firm anchorage (5). These
errors can lead to unsatisfactory results. To avoid such
issues, it is necessary to carefully analyze the case’s
complexity and determine whether it is suitable for
treatment with clear aligners or requires integration
with fixed appliances (6). Furthermore, it is essential
to communicate with the technicians, providing detailed
and specific instructions about the desired dental
movements and using advanced planning tools, such
as simulation software, to visualize the expected
outcomes and make any necessary adjustments to the
treatment plan.
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Figure 4. Digital treatment planning

Poor communication with the patient

Clear and continuous communication with the patient
is essential for the success of the treatment. Common
mistakes at this stage include failing to explain the
need to wear the aligners for an adequate number of
hours each day and not informing the patient about
potential temporary discomforts. It is crucial to educate
the patient about the importance of cooperation, clearly
explaining the significance of wearing the aligners for
the prescribed duration and preparing them for possible
initial discomforts, such as hypersalivation, speech
issues, and temporary soreness. Additionally, it is
essential to educate the patient on good oral hygiene
and proper cleaning of the appliances to prevent
inflammation that could compromise the treatment
process (7).

Poor communication with technicians

Effective communication with technicians ensures the
treatment plan is correctly interpreted and implemented.
Common errors include failing to specify the necessary
technical details for the case and inadequate verification
of the consistency between the virtual plan and the
clinical situation. To avoid such errors, it is essential to
provide technicians with detailed instructions, ensure
every technical detail is communicated (8), and review
the virtual plan by carefully comparing the 3D design
with the patient’s clinical situation.

Review of the 3D simulation

The 3D simulation (Fig.5) is a crucial tool for
treatment planning. Errors in reviewing it can lead
to inconsistencies between the virtual treatment
plan and the actual clinical outcomes. It is essential
to ensure that all planned dental movements are
feasible and consistent, and that movement aids, such
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as attachments, are correctly positioned to ensure
maximum effectiveness (9). Therefore, each plan stage
must be carefully examined, ensuring that the dental
movements are accurate and realistic and that the
attachments are optimally placed. Collaboration with
the technicians is key to discussing any concerns or
necessary adjustments (10, 11).

Attachments and IPR

Attachments and IPR (Interproximal Reduction) are
crucial for successful treatment with clear aligners (12).
Errors at this stage may include incorrect placement of
the attachments, which can reduce the effectiveness of
the planned dental movements, and improper execution
of IPR (Fig. 6), which can cause enamel damage and
issues with spacing and alignment. To ensure treatment
success, attachments must be placed precisely using
specific guides and tools, and IPR must be performed
carefully, using the appropriate instruments and
properly finishing the enamel after the procedure.

Clinical Management

Accurate clinical management is essential for the
success of the treatment. Typical errors at this stage
include failing to monitor the therapy’s progress, lack
of patient compliance (such as not wearing the aligners
for the prescribed amount of time), and inadequate
documentation of the treatment’'s progress and
modifications. To avoid these errors, it is essential
to schedule regular follow-up visits, educate the
patient on the importance of wearing the aligners as
prescribed, and accurately document all progress
using photos or scans. The aligner delivery phase is
crucial for the success of the treatment. Common
errors include failing to provide the patient with proper
usage instructions and not giving detailed information
on how to care for and maintain the aligners. A less
common but possible mistake is delivering devices
intended for another patient. Therefore, it is essential
to explain to the patient how to wear and remove the

Figure 5. Review of the 3D simulation: the treatment can still be improved.

Figure 6. Errors caused by IPR.
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aligners correctly, provide information on maintenance,
and ensure that the devices are delivered to the correct
patient. Refining and delivering final retainers are
essential for maintaining the results achieved. Typical
errors at this stage include insufficient refinement,
which may leave irregularities that compromise the
aesthetic result, and the lack of an adequate retention
plan, leading to relapse and loss of results. To ensure
the preservation of the results, careful refinement is
necessary, as well as planning an appropriate retention
strategy and educating the patient on the importance of
following the retention plan.

Materials and methods

The analysis was based on 250 clinical cases treated
with transparent aligners at the Orthodontics division of
the U.O.C. of Odontostomatology at the Fatebenefratelli
San Pietro Hospital in Rome. It focused on common
errors and best practices. Data collection, however,
considered the first visit, documentation, treatment
planning, 3D design review, clinical management,
and the finishing and retention phase. Errors were
identified through medical record review, interviews
with orthodontists, clinical observations, and patient
feedback, providing a comprehensive framework for
improving outcomes with clear aligners.

Results

The analysis conducted on patients treated with clear

aligners highlighted that accurate management of each

phase of treatment is essential to obtain satisfactory
and predictable results. The main results obtained
were:

1. Improved precision and predictability of treatment:
the identification and correction of errors in patient
data collection and treatment planning have
improved the fit of the aligners, thus ensuring more
predictable tooth movements.

2. Reduction of clinical complications (13) and
treatment times: carefully considering potential
errors is essential to optimize clinical results
and ensure more effective patient management.
Schematic and detailed communication with the
team of technicians allows the treatment plan to
be adapted to the actual clinical conditions of the
patient, reducing the processing times of treatment
plans and increasing the overall effectiveness of
the therapy.

3. Patient satisfaction: The rapid detection and
immediate correction of errors in the patient data
collection phase and the delivery of the aligners
have significantly improved patient satisfaction.
This reduces the need for subsequent corrective
interventions and thus ensures a more comfortable
and rapid therapeutic experience (14).

Discussion

These findings highlight the importance of rigorous
and methodical management in treatment with clear
aligners (15). The documentation phase proved to
be fundamental: errors in the collection of images,

x-rays, and impressions have proven to compromise
the effectiveness of the treatment. High-quality
equipment and the adoption of standardized protocols
have made it possible to minimize errors and ensure
more accurate therapeutic planning. During the
planning phase, coordination with technicians and
3D simulation proved essential for correct prediction
of tooth movements. The simulation made it possible
to identify any inconsistencies before the start of
therapy, improving the predictability of the treatment
and reducing the possibility of errors. Finally, clear and
constant communication with the patient and periodic
therapy monitoring were key elements for the success
of the treatment. Errors in the delivery phase, such
as failure to explain instructions for use, have been
reduced thanks to more rigorous protocols, improving
the overall patient experience and satisfaction (16).

Conclusions

The design and delivery of clear aligners require
attention to detail and careful management of all
treatment phases. Errors in selecting malocclusions,
treatment planning, 3D review, clinical management,
attachment and IPR application, and refinement and
delivery of final retainers can significantly compromise
results. Following the proposed guidelines and adopting
a rigorous and methodical approach can minimize these
errors and improve the effectiveness of orthodontic
treatments with clear aligners. Special attention to
communication with the patient and technicians and
diligent clinical management are essential for treatment
success and patient satisfaction.
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