Scope
Volume 15 Number o4 December 2025

Advancing Orthodontic Impressions: The Role of Custom Trays
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Abstract: Accurate impressions are essential in orthodontics for effective
diagnosis, treatment planning, and appliance fabrication. While standard stock
trays are commonly used, they may fail to provide sufficient coverage in cases with
severe proclination of upper anterior, excessive spacing, or larger upper arches,
especially when extending to the second molar. In such situations, custom
impression trays are critical for improving accuracy and fit. They ensure complete
coverage of posterior teeth, control the thickness of the impression material, and
prevent soft tissue impingement, thereby enhancing patient comfort. Additionally,
custom trays can incorporate advanced features like the Hyrax Expander to
improve fit, retention, and stability. This approach minimizes the need for re-
impressions, saving chair-side time and improving the overall efficiency of
orthodontic procedures. By utilizing custom trays, orthodontists can achieve more
precise impressions, leading to better clinical outcomes and increased patient
satisfaction.
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Introduction

In orthodontics, the accuracy of impressions is crucial for successful diagnosis, treatment
planning, and appliance fabrication, requiring careful consideration of impression trays,
materials, and techniques'. While stock metal trays are commonly used, they may not
provide adequate coverage, particularly in challenging cases involving severe tooth
proclination, excessive spacing, or larger upper arches, where full coverage up to the
second molar is essential. In such cases, custom impression trays are necessary as they are
specifically designed to fit the unique anatomy of each patient’s dental arch, ensuring
accurate capture of the required details®>. Custom trays help prevent common issues
associated with stock trays, such as inconsistent material thickness, tray impingement on
tissues, and difficulty capturing posterior teeth. By providing tailored solutions, custom
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trays enhance impression accuracy, patient comfort, and overall efficiency, ultimately

improving the orthodontic workflow, especially in complex clinical scenarios>+.

Indications for Custom Impression Trays in Clinical Practice

Custom impression trays should be utilized in specific clinical scenarios where stock trays

may not provide optimal results. These conditions include:

Inadequate Tray Coverage: When stock trays fail to cover the proposed second
molars, resulting in incomplete impressions.

Poor Tray Fit: When stock trays do not fit well on the dental arches, leading to an
inconsistent thickness of the impression material, which can compromise the accuracy
of the impression.

Tray Border Impingement: When the borders of stock trays press against the soft
tissues, potentially causing discomfort and affecting the accuracy of the impression.
Unusual Tooth Distribution: When there is an abnormal distribution of labially
inclined teeth, making it challenging for stock trays to adequately capture the arch
shape.

Inclusion of the Last Tooth: When impressions need to include the last tooth in the
arch, which may cause distortion or "drag" when using standard stock trays.

Design and Fabrication of Custom Impression Trays

To create a custom impression tray with an incorporated Hyrax Expander, follow these

detailed steps:

Prepare the Steel Impression Tray: Start by taking a standard steel impression
tray. This tray will serve as the base for the custom tray design (Figure A).

Split the Tray Horizontally: Carefully split the tray horizontally into two equal
parts. This step allows for the modification of the tray to fit the patient's dental arch
and accommodate the Hyrax Expander (Figure A).

Solder the Hyrax Expander: Take the Hyrax Expander and solder it vertically to the
backside of the split impression tray. Ensure the expander is securely attached and
positioned correctly for effective adjustment (Figure B).

Adjustability for Patient Fit: The tray, now with the incorporated Hyrax Expander,
is designed to be adjustable. After activation of the Hyrax Expander according to the
patient's specific needs, the expanded tray can be filled with Impression Compound
or Base Plate Wax, then the tray can be fine-tuned to fit the patient's dental arch
precisely (Figure E, F).

Final Custom Tray Ready for Use: Once the tray is adjusted to the required size, it
is ready for use. The custom tray will provide an accurate impression, capturing all
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necessary dental structures, while allowing for future adjustments if needed. (Figure
AtoF).

Advantages of Custom Impression Trays

Custom impression tray provides several key benefits that enhance both the quality of

orthodontic impressions and the overall treatment process. These advantages include:

Improved Accuracy in Complex Cases: Custom trays offer a precise fit, ensuring full
coverage of the dental arch, including areas such as the second molar. This is
particularly beneficial in cases with severe proclination of upper anterior, excessive
spacing, or larger upper arches, where stock trays may fail to adapt properly.

Enhanced Patient Comfort: Custom trays are designed to fit the patient’s mouth
more comfortably, reducing discomfort during the impression-taking process. This is
especially important for patients with complex dental anatomy, such as large arches or
irregular tooth placement.

Better Retention of Impression Material: The use of rigid metal stock trays,
combined with the ability to modify them for a more tailored fit, enhances the
retention of impression material. This reduces the risk of distortion and ensures a
more accurate and reliable impression.

Minimized Chair-Side Time: With a custom tray, clinicians can achieve a more
accurate impression in fewer attempts, reducing chair-side time. This efficiency
benefits both the clinician and the patient by streamlining the procedure.
Cost-Effective Solution: By eliminating the need for multiple tray sizes or re-
impressions, custom trays reduce material waste and the need for additional
procedures, making them a more cost-effective solution in the long run.

Enhanced Clinical Control: Custom trays provide orthodontists with better control
over the impression process, allowing for finer adjustments to ensure optimal fit and
accuracy. This leads to more consistent and reliable results, improving the overall
success of orthodontic treatment.

Limitations

While custom impression trays offer numerous advantages in orthodontic procedures, they

also present certain limitations that should be considered:

Increased Time and Labor: Fabricating custom trays requires additional time and
effort compared to using stock trays. This process involves creating a tray extension
accordingly to the patient's anatomy, which can be labor-intensive and may extend the
overall treatment timeline.

Higher Costs: The materials and labor involved in producing custom trays contribute
to higher costs. This includes expenses for tray fabrication by using hyrax and
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potentially increased chair-side time, which may impact the overall cost-effectiveness
of the procedure.

Potential for Distortion: If not properly designed or fabricated, custom trays can
lead to distortion of the impression. Factors such as inadequate rigidity or improper
bonding with the impression material can result in inaccuracies, affecting the quality
of the final dental cast.

Conclusion

Custom impression trays are essential in orthodontics, offering precise fits to capture

dental structures accurately. Features like the Hyrax Expander provide greater control

and flexibility, improving treatment outcomes. These trays streamline procedures,

enhancing patient comfort and satisfaction. As orthodontic technology advances, custom

trays remain crucial for optimal results.
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(A) Front view of the Impression Tray, (B) Back view of the Impression Tray

(C) Left side view of Custom Impression Tray, (D) Right side view of Custom Impression Tray

(E) Front view of Custom Impression tray (F) Back view of Custom Impression tray
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