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Clinical complications during early
treatment of anterior open bite

Abstract: The object of this study was to compare the clinical
complications of 4 different appliances used in the early treatment of
anterior open bite (AOB), and to test the null hypothesis that there is
no difference in the number of complications among the appliances.
Records from 99 Class I malocclusion patients with AOB treated using
bonded spurs, BS, n = 25; chin cup, CC, n = 25; fixed palatal crib, FPC,
n = 25; and removable palatal crib, RPC, n = 24) were examined. The
total number and frequency of clinical complications that occurred
over 12 months were described and compared by using chi-square and
Kruskal-Wallis tests (Dunn’s post-test) (o = 5%, CI = 95%). The incidence
of clinical complications was 66.7%, comprising: breakage, bond failure,
maladjustment, allergy, soft-tissue lesion, loss of removable appliance and
abandonment. Eighteen patients gave up treatment; this occurred more
frequently in the groups with removable appliances. Regarding the total
number of complications per patient, Group BS exhibited a significantly
higher number than the other groups (p < 0.0001). A low frequency of
complications (1 to 3) was found in the groups, except for Group BS, in
which 8% of the patients presented moderate frequency (4 to 6). In terms
of appliance types (fixed or removable), there was no difference in the
incidence of complications (p > 0.094). The null hypothesis was rejected,
since the BS group exhibited the highest total number and frequency of
complications. There was no difference between fixed and removable
appliances in terms of incidence of clinical complications, although more
patients using removable appliances abandoned their treatment.
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Introduction

The treatment of anterior open bite (AOB) is a challenge,"***¢ because
mechanical techniques must be combined with both personal motivation
and abstinence from certain habits. Moreover, the cooperation of the
patient and his/her parents plays an important role in the success of the
treatment, regardless of whether the appliance is removable or fixed.
Several studies”#21011121314151617181920 haye shown good results in correcting
AOB in growing patients, and clinical success in the use of several fixed
and removable devices, available in a variety of shapes and designs.

Although the dentoskeletal characteristics associated with AOB can
lead to the selection of different protocols and appliances, the preference
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of the professional and the viability of the therapy
should always be taken into consideration. Another
important issue to bear in mind regards maintaining
the integrity of the appliance. Clinical complications
can prolong the treatment, and add to the cost and
risks involved.!**

Some clinical trials®''' have reported
complications of devices for AOB correction, such as
occasional falling out and aspiration into the lungs, or
accidental swallowing of the device, and irritation of
the tip of the tongue, resulting in speech and chewing
impairment. Such aspects could compromise the
acceptance of appliances and toleration of patients
during treatment, ultimately leading to rejection and
abandonment of treatment.

Although some authors®'>'7! have reported
problems with appliances in early AOB treatment,
no studies have as yet evaluated these clinical
complications objectively. Therefore, the aim of this
study was to evaluate the number and frequency of
clinical complications with four different appliances
used in early AOB treatment: bonded spurs (BS), chin
cup (CC), fixed palatal crib (FPC) and removable palatal
crib (RPC), and to test the null hypothesis that there is
no difference in the number of complications between
the four types of appliances used to correct AOB.

Methodology

The University of North Parana Ethics Committee
approved this retrospective study. The sample used

A

in the study was obtained from an analysis of the
orthodontic records of 99 patients who had a mean
AOB of 3.7+1.77 mm; min -1.0 mm; max - 8.5 mm,
Angle Class I malocclusion, and mean age of 8.4 years
10.8. They were randomly allocated to 4 treatment
groups: bonded spurs on the palatal and lingual
surfaces of the maxillary and mandibular central
incisors (BS, n = 25); individualized chin cup adapted
to each patient, so that the resulting force vector
passed 45° above the occlusal plane (CC, n = 25);
fixed palatal crib with palatal bars constructed with
a 0.7-mm stainless steel wire welded to a palatal 0.9-
mm stainless steel arch (FPC, n = 25) and removable
palatal crib composed of a palatal bar, Adams’
clasps on the maxillary permanent first molars, a
labial archwire and acrylic coverage (RPC, n = 24)
(Figure 1). The patients were monitored for a period
of 12 months, as described in a previous study by
Rossato et al.”

The patients received instructions on the use and
care of the appliances during treatment. The treatment
consisted of monthly appointments scheduled
throughout the study evaluation period, in addition
to emergency appointments, in satisfaction of the
instructions given to patients and their guardians
to advise the evaluators immediately should any
complications arise. All procedures were detailed
on individual clinical records.

For the purpose of this study, information
applicable to the total number and frequency of clinical
complications, such as bond failure, breakage of

Figure 1. Appliances used: (A) bonded spurs (BS), (B) chin cup (CC), (C) fixed palatal crib (FPC), (D) removable palatal crib (RPC).
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appliance, maladjustment, allergy, soft-tissue lesions,
loss of removable appliance and abandonment were
assessed. Analysis of the frequency of complications
consisted of performing a qualitative differentiation
in four categories, in line with the proposal by Schicth
et al.:*? low frequency (1-3 complications), moderate
frequency (4-6 complications), high frequency
(7-10 complications), and very high frequency
(more than 10 complications). The total number of
complications during treatment, considering the
appliance type (fixed or removable), was compared
by dividing the data into: “absence of complications”
and “at least one complication,” in accordance with
the study by Silva et al.?

Statistical analysis

The occurrence of complications among the
groups was compared using the chi-squared test. The
number of complications per patient in each group
was evaluated by the Kruskal-Wallis test, followed
by Dunn’s post-hoc test. All tests were carried out
using the IBM SPSS statistics 18.0 software program
for Windows (New York, USA) (o = 5%, CI = 95%).

Results

After a period of 12 months, as previously
described,” there were no statistically significant
intergroup differences for overbite correction. All of
the tested treatment protocols (BS, CC, FPC, and RPC)
were effective in reducing AOB in 97.5% of the Class
I children with a mean AOB reduction of 3.1 mm.

During the period of evaluation, 33 patients
(33.3%) presented no complications. A total of
109 clinical complications were found in the records of
66 patients (66.7%), most of which occurred in Group
BS (23 patients), followed by Group CC (18 patients),
Group RPC (14 patients) and Group FPC (11 patients).
Just 2 patients (8%), in Group BS, did not experience
any clinical complications (Figure 2).

The clinical complications observed during the
12-month period are presented in Table 1. Eight types
of clinical complications were reported, as follows:
bond failure of the spur, breakage of the appliance,
maladjustment, allergy, soft-tissue lesions, loss of
removable appliance and abandonment. There was

no record of any complications that would preclude
continuation of the treatment or put the patients at risk.

Breakages, bond failure and maladjustment of
appliances that required immediate repair to continue
the treatment all occurred only once in all the groups
except for the BS Group. In this group, bond failure
occurred once in 36% of the patients, but higher rates
of recurrence were also found (2 complications: 20%,
3 complications: 28%; 5 complications: 8%) (Table 1).

Groups BS and RPC presented no complications
related to allergy or soft-tissue lesions. However, 8%
of the patients using the chin cup exhibited a skin
allergy when using the device, and 12% of the patients
using the fixed palatal crib presented some form of
soft-tissue lesion (gums, mucosa or tongue) (Table 1).

Abandonment of treatment was also considered
a clinical complication. In all, there were 18 such
cases, which occurred more frequently in the groups
with removable appliances (CC = 8 patients and
RPC=6 patients) than in those with fixed appliances
(BS = 3 patients and FPC = 1). The results for “loss”
and “irregular use” complications - only possible
with the removable appliances - occurred most
frequently in Group CC (Table 1).

There was a significant difference among the groups
with regard to the presence/absence of complications
(p = 0.0028). Moreover, a higher percentage of low
frequency of complications (1 to 3) was found in all
the groups (BS = 84%, CC = 72%, FPC = 44% and
RPC 58.4%), with the exception of group BS, where
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Figure 2. Incidence of complications in the following groups:
bonded spurs (BS), chin cup (CC), fixed palatal crib (FPC) and
removable palatal crib (RPC).
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Table 1. Type and number of complications for groups bonded spurs (BS), chin cup (CC), fixed palatal crib (FPC) and removable

palatal crib (RPC).

Type of complications Number of complications
0
1
2
Breakage, bond failure, maladjustment 3
4
5
Total
0
Allergy, mucosal injury 1
Total
0
Loss 1
Total
0
1
Irregular use 5
Total
0
Abandonment 1
Total

BS Group CC Group FPC Group RPC Group
n=25 n=25 n=25 n=24

n % n % n % n %
2 8 22 88 18 72 19 81.2
9 36 8 12 7 28 5 20.8
5 20 0 0 3 12 0 0
7 28 0 0 0 0 0 0
0 0 0 0 0 0 0 0
2 8 0 0 0 0 0 0
25 100 25 100 25 100 24 100
25 100 23 92 22 88 24 100
0 0 2 8 3 12 0 0
25 100 25 100 25 100 24 100
25 100 23 92 25 100 23 96
0 0 2 8 0 0 1 4
25 100 25 100 25 100 24 100
25 100 19 76 25 100 20 83
0 0 6 24 0 0 3 13
0 0 0 0 0 0 1 4
25 100 25 100 25 100 24 100
22 88 17 68 24 96 18 75
3 12 8 32 1 4 6 25
25 100 25 100 25 100 24 100

Table 2. Frequency of clinical complications during treatment of AOB in the tested groups.

BS (n = 25)

Frequency of complications o
Absence of complication 2 8.0
Presence of complication

Low frequency (1-3 complications) 21 84.0

Moderate frequency (4-6 complications) 2 8.0

High frequency (7-10 complications) 0 0.0

Very high frequency (>10 complications) 0 0.0
Total 23 92.0
Complications per patient 221
Median (1Q/3Q)

CC (n = 25) FPC (n = 25) RPC (n = 24)

n % n % n % p-value®
7 28.0 14 56.0 10 41.6

18 72.0 11 44.0 14 58.4

0 0.0 0 0.0 0 0 0.0028**
0 0.0 0 0.0

0 0.0 0 0.0

18 72.0 11 44.0 14 58.4

1(0/1)® 0(0/1)° 1(0/1)° < 0.0007***

*Statistically significant; **Chi-square test; ***Kruskal-Wallis test (Dunn post-hoc). Different letters mean statistically significant different.

8% of the patients presented moderate frequency
(4 to 6). None of the groups monitored presented
a high or very high frequency of complications. In
addition, Group BS had a significantly higher number
of complications per patient than the other groups
evaluated (p < 0.0001) (Table 2).

4 Braz. Oral Res. 2021;35:e081

Considering the types of appliance (fixed or
removable), there was no difference in terms of the
incidence of complications (p = 0.94); that is to say,
at least 1 complication occurred in 64% and 65% of
the patients with fixed and removable appliances
(Table 3), respectively.
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Table 3. Incidence of complications according to the type of
device (fixed or removable).

Type of device

Complications Fixed Removable p-value
n % n %

None 16 32% 17 35% 0.94

At least one 34 64% 32 65% '

Discussion

Early treatment of anterior open bite (AOB) consists
of several possible therapies.® Although the effects
of the treatment on the correction and stability of
the results are regarded as the primary outcome, the
variable nature of the devices gives rise to factors
related to clinical indication. To this end, the choice of
an appliance that gives good results must be coupled
with its acceptance by both the professional and the
patient. One of the most important considerations
when selecting an appliance is the frequency of
clinical complications and the financial implications.?
Additionally, it is important to underscore that each
patient must be treated individually in order to achieve
the best results. Therefore, the etiology of AOB based
on the type of oral habits and dentoskeletal/soft
tissue factors can lead clinicians to choose different
protocols and appliances.

Despite the various studies regarding early
treatment of AOB,>10111213141516171819 there are no
comparisons of clinical complications to help the
professional choose the most indicated appliance.
Several authors®”! have stressed their concern
regarding the bond failure of spurs, in spite of their
effectiveness in treating AOB, a factor that should be
considered when choosing the appliance. Therefore,
to the best of our knowledge, this is the first study
investigating the clinical complication of devices
used in early treatment of AOB.

One of the professionals” major concerns when
selecting an appliance is the patients’ tissue lesions."”
Soft-tissue injuries were observed in 12% of the patients
in the FPC group, but were not seen in the RPC or
BS groups. Additionally, two patients from the CC
group reported skin allergy in the region of the chin
in contact with the device. As for the RPC group,

since the chin cup is a removable appliance, it was
possible to remove the appliance during meals, thus
minimizing the chance of lesions during treatment.
The absence of soft-tissue lesions may be explained
by the greater acceptance of the use of particular
devices, as evaluated by Canuto et al.,”” who found
that 92.5% of the patients became accustomed to the
bonded spurs after a week. These results were related
to the natural adaptations made the patients during
the chewing and swallowing functions.

Despite the constant instructions and guidance
given to patients and their guardians in regard to
using and caring for their appliance,” there were
several reported losses and irregular uses of the
removable devices in the present study. Given the
limitations of these removable devices, their use
has diminished over the years, even though they
continue to be recommended more specifically
during the period of the mixed dentition.* A further
concern of the professional is the tendency to abandon
treatment, possibly because the patient does not accept
the proposed therapy.” The present study found a
higher frequency of patients abandoning treatment
in Group CC, followed by Group RPC (32% and 25%,
respectively). This may be attributed to a number
of reasons regarding the devices, mostly that they
are removable and thus require patient cooperation,
and that they may cause discomfort and be regarded
as antiesthetic. It is noteworthy to mention that the
study data were obtained from a randomized clinical
study,"” in which the patients were randomly assigned
to treatment groups.

Although the complications observed in the current
study were rated as having high occurrence, they
were mostly classified as “low frequency”, i.e., they
occurred 1 to 3 times during the period of observation.”
Only Group BS presented moderate frequency (4 to
6 complications) in 8% of the patients. The results of
the present study differed from those observed in the
studies of treatment for Class II malocclusion with
functional appliances,?**? in which a high and very
high frequency of complications were found. These
results are probably attributed to needing frequent
reactivations, which could ultimately weaken the system.

The group treated with the bonded spurs had a
significantly higher number of complications per
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patient than the other groups, resulting from the
bond failure of the devices, which occurred at least
once in 92% of the BS group, and leading to a greater
number of clinical interventions.

When comparing fixed and removable appliances,
the present study also found that there was no
difference in terms of the incidence of clinical
complications. Despite the similar results in the
correction of AOB found in the literature using various
types of appliances *™1”%% about 65% of the patients
presented at least one clinical complication during
treatment. Moreover, the type of clinical complication
may induce the choice of appliance, as was the case
of the present study, in which the fixed appliances
presented a higher frequency of complications that
required repair or a new device to be fabricated.
Comparatively, the removable appliances presented
complications inherent to the patients’ cooperation in
using the appliance. Esthetics and discomfort were not
evaluated in the present study, but may nevertheless
have an influence on the level of cooperation.””*!

A limitation of this study was not to have considered
patient cooperation during treatment, or assessed the
patients’ perceived satisfaction. This could have been
evaluated through a questionnaire evaluating use of
the appliances or quality of life. Different designs of
appliances were evaluated; therefore, the questionnaire

References

could have had suggested which one represented
better acceptance of the treatment.

Despite the clinical complications of bond failure
found in this study, bonded spurs®>'”* have the
advantage of simplicity of installation and low cost,
as corroborated by previous studies."” Comparatively,
fixed and removable cribs still require a laboratory
phase, which represents a disadvantage when
compared with the bonded spur. A future study could
consider the economic results weighed together with
the financial implications of treatment, using cost-
benefit analyses.” These could provide information
on what devises are the most cost-efficient.

Conclusion

The null hypothesis was rejected, since the BS
group showed the highest total number and frequency
of complications. There was no difference between
fixed and removable appliances in terms of incidence
of clinical complications, although more patients using
removable appliances abandoned their treatment.
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