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Introduction. The concept of orthodontic retention is moving toward the idea that teeth will move unless retained indefinitely.
However, permanent retention implies permanent supervision, and that is where reality clashes with stability. The cornerstone
of Essix permanent retention is the complete delegation of responsibility to the patient. Essix retainers have nothing to adjust,
but maximum collaboration of the patient is essential to achieve long-term stability. The purpose of this paper is to show the
effectiveness of the thermoplastic appliance as a retainer, using a clinical case with a 10-year follow-up. Case Report. A 33-year-
old male patient presented with a class II malocclusion division 2 and normal skeletal pattern. According to the patient’s desire,
a treatment plan was proposed to obtain the aesthetic result of the smile, maintaining the molar and canine class II relationship.
The orthodontic therapy was performed by using the Invisalign System. In this case, it was possible to appreciate a posterior
occlusal stability after 10 years. Conclusion. Currently, among orthodontists, the use of removable plastic devices is gaining
popularity thanks to their capability to encapsulate and retain both posterior and anterior teeth. In this article, the technical
features of thermoformed retainers will be described and one clinical case with a 10-year follow-up will be presented to
emphasize the effectiveness of these retainers.

1. Introduction

In orthodontic treatment, there are some goals, and the sta-
bility of the correction achieved is one of the most important
ones [1–4]. Retention of orthodontic treatment results and
posttreatment stability are challenges for orthodontists.
Although several factors affect stability, there are 3 major
ones: time for reorganization of gingival and periodontal tis-
sues, unstable position of the teeth after orthodontic treat-
ment, and changes produced by growth [2, 5–8]. Our
concerns about the stability of orthodontic treatment still
seem to be the same as those expressed by Calvin Case in
1920: “If there is one part of orthodontia more than another
that is absolutely indispensable to the success of this specialty
and its establishment upon a firm foundation as one of the
arts and sciences, it is the permanent retention of regulated
teeth…. what does this temporary pleasure and satisfaction
to ourselves and our patients amount to, if we find in a few
years that the very cases which create in us the greatest pride,

are going back to their former malpositions and dishar-
monies, in spite of everything we have been able to do with
retaining appliances.” [9]. Vanarsdall and White summed
up the problem as follows: “Early in the development of
orthodontics, a serious misconception evolved. Dentists and
the public were led to believe that orthodontic treatment
could result in teeth that were straight for a lifetime.” [10].
For this reason, the effect of various diagnostic and treat-
ment factors on occlusal stability in both the short term
and the long term has been extensively investigated [2,
4–6, 9, 11–24]. Littlewood et al. failed to establish any reli-
able guidelines regarding the efficacy of various retention
protocols [16]. Gianelly and others have argued that the
stability of orthodontic treatment can be improved by pre-
serving a mandibular intercanine width [19–21, 25]. This
means that any increase in mandibular intercanine dimen-
sion is inherently unstable [31–33]. Along the same lines,
Blake and Bibby listed six major criteria for the stability
of finished orthodontic cases:
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(1) The patient’s pretreatment lower arch form should be
maintained unaltered as much as possible

(2) The original lower intercanine width should be main-
tained as much as possible, because expansion of the
lower intercanine width leads to the most predictable
of orthodontic relapse

(3) Mandibular arch length decreases with time

(4) The most stable position of the lower incisor is its
pretreatment position; advancing the lower incisors
can seriously compromise stability

(5) Fiberotomy is an effective means of reducing rota-
tional relapse

(6) Lower incisor reproximation can improve long-term
posttreatment stability [4]

Little et al. have shown that only 10% of patients
have a clinically stable alignment in the long term. In
the study conducted at the University of Washington,
the authors concluded that orthodontic results are more
likely to be unstable than stable, and the only way to
ensure ongoing satisfactory alignment after treatment
would be to provide retention for life [13]. Also, Vaden
et al. have shown that after 15 years following the end
of orthodontic treatment, there was a “minimal irregular-
ity” in the occlusal alignment [14]. Only in the study
conducted by Dyer et al., researchers have shown that
the correction of maxillary crowding was relatively stable
in the long term [15]. However, a number of authors
agree that long-term stability is closely linked to the type
of removable retention appliance [1, 2, 17, 26–28].

The removable retainers show advantages and disad-
vantages. We know two types of removable devices for
posttreatment retention: Hawley-type retainers and ther-
moplastic retainers. Sauget et al. noted that traditional
Hawley retainers allow greater settling and thus an
improvement in posterior occlusal contacts, compared to
full-coverage thermoplastic retainers [29]. However, this
type of retainer requires the patient’s compliance, and, in
addition, different from expectations, removable retainers
require adequate daily cleaning in order to guarantee
proper hygiene levels [30]. The major advantage of ther-
moplastic retainers is aesthetics. Such retainers are clear
and almost invisible, so many patients prefer them to con-
ventional Hawley devices. However, like other removable
retainers, thermoplastic devices rely on patient compliance.
Their material is not as durable as a Hawley type, and
more replacements are needed. Finally, thermoplastic
retainers do not allow occlusal settling if they are extended
back to the molars, often causing anterior open bite [17,
31]. According to literature, the retainer shall be designed
as comfortable and easy to wear in order to maintain
occlusal stability [1, 2, 17, 26]. For this reason, Sheridan
et al. in 1993 described the first invisible device [26].
The Essix appliance is an aesthetic removable plastic
device, retained by the anatomy of the teeth. It is practi-
cally invisible, rapidly manufactured, and not so expensive

[1, 2, 5, 6, 11–17, 26–28]. Thermoplastic retainers are gen-
erally made of two classes of material: copolyester type
“A” Endure and polypropylene or ethylene copolymer type
“C+” Duraforce [17]. The Essix type “A” is obtained from
plastic copolyester material, in which a 1mm thick sheet
of plastic (Scheudent type A) is thermically formed on
the cast reducing its thickness to 0.65mm [26, 27]. This
type “A” material is generally more aesthetic because of
better clarity, although it tends to tear and crack [17,
27]. For this reason, the manufacturers are creating a
new generation of thermoplastic materials, including
ACE and Duraclear to improve durability, clarity, and
retention [17]. Such thermoforming process guarantees
the posterior stability of the appliance, providing flexibility
for ease of insertion and removal, and does not interfere
with speech. Therefore, it is comfortable, aesthetic, and
well accepted by patients, who can easily wear the appli-
ance full-time. However, the thermoformed appliances
are limited in terms of wear resistance and fitting. A pre-
cision fit is essential in any thermoformed application, not
only on initial placement but also until the appliance is
worn [28]. The fit depends on the adaptation of the reten-
tive gingival undercuts to the contact points: if they are
not well defined, the appliance will be too loose; if they
are excessive, it will be too tight. An incorrect fit can
determine a potential demineralization of enamel and a
bite alteration. Moreover, an incorrect fit can cause a loss
of occlusal stability as shown by Freitas et al. [2]. In 2001,
Sheridan et al. have demonstrated that the full-time use of
retainers for an extensive period will cause significant pre-
mature occlusal contacts in the posterior teeth and an
anterior open bite [1]. According to the “1-to-3” prosthetic
concept, when a full-coverage plastic appliance is seated,
the thickness of the appliance between the molars inevita-
bly causes a hinge axis interference and thus an anterior
open bite [1, 27]. Butler measured the stability of ortho-
dontic results over the first nine months after the delivery
of removable retainers. Sixty percent of the full-time
patients lost or broke their retainers, as opposed to 13%
of the night-only patients [32]. In a study by Lindauer
and Shoff, the thermoplastic retainers were as effective as
Hawley retainers in maintaining orthodontic correction,
and there was an incidence of an anterior open bite in
the Essix group [17, 31, 33].

The thermoformed device is a particular transparent
retainer that allows better withstanding wear without causing
bite alterations. According to Sheridan et al., when the ther-
moformed plastic is thin, the premature occlusal contacts
can be easily avoided. Also, the Essix retainer is comfortable,
fit, and aesthetic, thus guaranteeing the long-term stability of
the occlusal alignment [2, 17, 31, 32].

In this article, we want to show how the correct char-
acteristics of the thermoformed appliance can guarantee
long-term stability. A clinical case with a 10-year follow-
up in which retention was performed with an Essix worn
only at night will be shown. Moreover, according to liter-
ature thanks to the technical and aesthetic characteristics
of Essix, greater long-term stability and patient compliance
are enhanced [1, 2, 15, 17, 26–28, 31–37].
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2. Case Report

A 33-year-old male patient presented with a class II maloc-
clusion division 2 and normal skeletal pattern. Intraoral
examination showed moderate crowding both in the upper
arch and in the lower arch. He presented a severe dental
and skeletal deep bite (Figure 1). In order to obtain the com-
plete correction of the malocclusion, an extractive treatment
plan had been suggested. More precisely, the extraction of the
first upper premolars had been proposed. However, the
patient refused such therapeutic option by choosing a cos-
metic treatment. So, in order to obtain an exclusively aes-
thetic result, the objectives of the orthodontic treatment were

(i) to improve the overbite

(ii) to align and level both arches

According to the patient’s desire, a treatment plan was
proposed to obtain the aesthetic result of the smile, maintain-
ing the molar and canine class II relationship (Figure 2). The
orthodontic therapy was performed using the Clear Aligners

System. The Clincheck∗ treatment plan projection antici-
pated satisfactory resolution of dental anomalies, correction
of the overbite, and alignment of the upper and lower ante-
rior teeth (Figure 3). Twenty aligners were planned for the
upper arch, and seventeen for the lower arch. The patient
was seen every four to six weeks (two to four aligners) to
check aligner fit, attachment stability, and cooperation. The
initial phase lasted 10 months. The patient required 7 refine-
ment aligners. After 14 months of treatment, the patient was
given clear overlay retainers (Figure 4). In this case, it was
possible to see a posterior occlusal stability after 10 years.
The patient was monitored every year by means of photo-
graphic records, showing a correct fit of the thermoformed
device without occlusal plane alteration (Figure 5).

3. Discussion

Orthodontic treatment has several objectives, and stability of
the corrections achieved is one of the most important. There
is consensus in the orthodontic literature that some occlusal
changes will inevitably occur after treatment. It would be a

Figure 1: Pretreatment records.

3Case Reports in Dentistry



great benefit to orthodontists to have a detailed prediction
of these occlusal changes so that they can be prevented
[18, 37, 38]. For this reason, the effects of various diagnos-
tic and treatment factors on occlusal stability in the short and
the long term have been extensively investigated [1, 11, 34].
Maintaining the arch form and new position of the teeth after
orthodontic treatment is a tedious problem for orthodontists.
Both fixed and removable appliances can be used for reten-
tion [17, 18, 32, 33, 39].

Essix removable retainers are gaining popularity among
orthodontists, thanks to their ability to encapsulate and
retain both posterior and anterior teeth. Currently, some cli-
nicians prefer to use the clear removable device called Essix
to guarantee the long-term tooth stability after the orthodon-
tic treatment [2, 17, 26, 27, 31, 33]. Because of their minimal
thickness and “U”-shaped configuration, transarch stability
can sometimes be inadequate.

The removable clear device may raise some problems
such as posterior instability and improper long-term fit
[17, 26, 28, 33, 35]. However, orthodontists prefer to use
the removable retainer because this kind of device has sev-
eral advantages such as the low cost of fabrication, the

minimal bulk and thickness, the durability, and the ease
of clearing. [17, 26, 27]

Essix thermoplastic retainers change the rules of perma-
nent retention, because they are thin, but stronger. However,
this kind of retainer shows further disadvantages, besides the
posterior instability and improper long-term fit: the presence
of occlusal contacts and an anterior or lateral open bite [1, 17,
31, 39]. In a study by Littlewood et al., the authors evaluate
the long-term stability of 56 patients by randomly assigning
Essix and Hawley retainers [16]. The thermoplastic retainers
were as effective as the Hawley retainers in maintaining
orthodontic correction, but there was an incidence of an
anterior open bite in the Essix group. In a prospective RTC,
Profitt et al. and Hichens et al. found, after 6 months, that less
incisor irregularity occurred in the group of Essix retainers;
however, this group had an anterior open bite [35, 36]. In
order to reduce the posterior occlusal precontacts, Rinch-
use et al. suggest the use of a 3-3 Essix retainer [17].
According to literature, to guarantee long-term stability
of occlusal alignment, uttermost cooperation on behalf of
the patient is crucial [1, 2, 6, 13–15, 26, 28, 29, 31, 32,
36, 39, 40]. The retainer device must be comfortable,

Figure 2: Initial Clincheck.

Figure 3: Projection of the treatment outcome.
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aesthetic, and easy to wear. Only with the above character-
istics, full patient compliance is achieved. For these rea-
sons, patients willingly accept to wear a thermoformed
appliance for a long time, showing good occlusal stability
after 10 years.

4. Conclusion

Essix retainers have been proven quite versatile. Their flexi-
bility and positioner effect make them an alternative to spring
retainers in correcting minor tooth movements [26, 27].

Figure 4: Posttreatment records.

Figure 5: Ten-year follow-up.
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Orthodontists’ concept of retention is moving toward the
idea that teeth will move unless retained indefinitely. How-
ever, permanent retention implies permanent supervision,
and that is where reality clashes with stability [2, 10, 26].

We believe that it is prudent to establish a retention pro-
tocol based on the needs and concerns of each individual
patient. Therefore, patient cooperation is of the utmost
importance [6, 26]. Clinicians prefer to use the clear remov-
able device called Essix to guarantee the long-term tooth sta-
bility after the orthodontic treatment [2, 17, 26, 27, 31, 33].
According to literature, in our clinical case, we opted to use
a thermoformed appliance with reduced thickness to allow
a perfect fit reducing the risk of a posterior open bite [2, 17,
31, 32]. The thermoplastic retainer is comfortable, aesthetic,
and easy to wear, and with the above characteristics, full
patient compliance can be achieved for a long time. In con-
clusion, it can be said that thanks to its technical properties,
Essix is the effective option to use as a postorthodontic treat-
ment retainer. Its minimum thickness and its ideal fit reduce
the risk of a lateral and anterior open bite even after 10 years
of follow-up as seen in this case report.
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