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Abstract 
Objective: This study aimed to evaluate the stability of dentoalveolar and skeletal anterior open bite (AOB) treatment 
outcomes achieved using a crib appliance. 
Methods: An electronic search was performed in Scopus, PubMed, Web of Science, ScienceDirect, and the Cochrane 
Library to identify studies published up to December 2024. The search focused on in vivo studies evaluating the stability 
of dentoalveolar and skeletal correction of AOB using crib appliances. A total of 451 potentially relevant publications 
were identified, of which five met the inclusion criteria, comprising one randomized controlled trial and four non-
randomized trials. Follow-up periods ranged from 12 months to 5 years. 
Results: The included studies suggest that crib appliances, often used in combination with other orthodontic devices, 
may contribute to the favorable correction and stability of AOB treatment during the mixed dentition phase. The 
studies reported stability rates up to 95%. The fixed palatal crib appliance demonstrated the highest stability and the 
lowest relapse rate. However, most studies combined cribs with other orthodontic appliances, follow-up durations 
were variable, and substantial methodological heterogeneity was present among the included investigations, 
highlighting the need for further well-designed longitudinal studies to confirm these findings. 
Conclusions: Crib appliances appear to be effective in correcting anterior open bite and maintaining treatment 
stability.  
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Introduction 
Anterior open bite (AOB) is defined as the absence of 

normal vertical overlap between the incisal edges of 
opposing teeth when the posterior dentition is in 
occlusion (1, 2). During the mixed dentition phase, the 
prevalence of AOB can be as high as 17% (3). However, 
several studies have demonstrated that the prevalence 
of AOB decreases with increasing age (3, 4). This decline 
in the prevalence of AOB is generally attributed to 
normal occlusal development, neurological maturation 
leading to the spontaneous cessation of deleterious oral 
habits, regression of adenoid hypertrophy, and the 
transition to a mature swallowing pattern (2, 5, 6). 

 Open-bite malocclusion is classified into three 
categories: dentoalveolar, skeletal, and combined open 
bite (7, 8). The etiology of AOB is multifactorial, involving 
a complex interaction of contributing factors such as 

persistent oral habits, abnormalities in tongue size or 
function, mouth breathing, vertical facial growth 
patterns, congenital conditions, and acquired disorders. 
Additionally, local factors like dental ankylosis and 
eruption disturbances may play a role in developing 
AOB. Among habitual behaviours, thumb sucking, 
prolonged pacifier use, abnormal lip posture, and 
dysfunctional tongue movements are the most 
frequently implicated etiologic factors for AOB (2, 5, 9). 
Furthermore, abnormal perioral muscle function is 
believed to contribute, at least in part, to most dental 
open bites. Skeletal open bite is typically characterized 
by counter-clockwise rotation of the palatal plane, 
increased anterior facial height, and a high gonial angle 
(2, 9, 10). 

Various treatment protocols have been proposed for 
managing AOB to achieve occlusal and facial harmony, 
as well as long-term stability (11). Several authors 
suggested that the most favorable time for intervention 
is during the transition from primary to mixed dentition, 
as this period may optimize treatment outcomes and 
stability (2, 12). Early treatment modalities include fixed 
or removable palatal cribs and bonded spurs, often 
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combined with high-pull headgear or a chin cup, 
particularly in patients with a vertical growth pattern 
(13, 14). 

Several studies (4, 11, 15, 16) have investigated the 
use of crib therapy in the early management of open 
bite. The palatal crib helps eliminate tongue thrusting 
and habits such as thumb or pacifier sucking (5). 
Additionally, it prevents the tongue from resting against 
the maxillary incisors, facilitating the correction of AOB 
(17, 18). According to a systematic review with a meta-
analysis, crib therapy effectively improves AOB in 
growing patients, with an average overbite increase of 
approximately 3 mm (11).  

Ensuring the long-term stability of orthodontic 
treatment outcomes remains a considerable challenge, 
mainly due to relapse factors such as unfavorable 
vertical growth patterns and the recurrence of 
parafunctional habits and dysfunctions. Furthermore, 
the palatal crib does not actively retrain tongue posture, 
which increases the risk of AOB relapse (19). Therefore, 
myofunctional therapy is required in combination with 
orthodontic appliances to establish proper 
neuromuscular patterns, correct abnormal functional 
postures, and return the tongue to its normal position 
(17). 

Preserving the post-treatment stability of AOB 
correction remains a major challenge for orthodontists. 
Although several treatment modalities exist, there are 
some concerns and limited evidence regarding their 
long-term effectiveness. Therefore, this study aimed to 
perform a systematic review to evaluate the long-term 
stability of crib appliance treatment in patients with 
AOB. 
 
Materials and methods 

This systematic review was conducted using the 
PRISMA (Preferred Reporting Items for Systematic 
Review and Meta-Analysis) guidelines (20). Searches 
were performed in the Scopus, PubMed, Cochrane, 
ScienceDirect, and Web of Science databases. The 
review was registered in the PROSPERO database under 
the registration number CRD42024552958. 
 

Eligibility criteria  
The PICOS framework (Population, Intervention, 

Comparison, Outcome, and Study design) was used to 
define the eligibility criteria: 

Population: Patients in mixed dentition who received 
early open bite treatment with a palatal crib  

Intervention: Early treatment of an open bite with a 
crib appliance 

Comparison: Patients treated with other orthodontic 
methods or those without any orthodontic treatment 

Outcome: Stability or relapse of open bite following 
crib appliance treatment  

The study selection criteria included peer-reviewed 
journal articles, with no date restrictions. Eligible studies 
involved mixed dentition patients diagnosed with AOB, 
defined by fully erupted central incisors and an overbite 
of less than 0 mm. The included studies should have a 
minimum follow-up of one year and evaluate the use of 
the crib appliance either alone or combined with other 
appliances. Exclusion criteria were case reports, 
reviews, expert opinions, animal or in vitro studies, and 
patients who had begun fixed orthodontic treatment or 
undergone dental extractions. 
 
Search strategy 

A comprehensive literature search was conducted in 
December 2024 in PubMed, Web of Science, Scopus, 
and ScienceDirect, and the Cochrane Library using a 
combination of MeSH terms relevant to the research 
question. The search strategy included the following 
terms: open bite AND crib AND stability OR relapse. No 
restrictions were applied regarding the date of 
publication; however, only articles published in English 
were included. Grey literature, conference proceedings, 
and clinical trial registries were not included in the 
search. 
 
Study selection and data extraction 

Systematic searches were executed by one author 
(H.O.). Two independent reviewers (H.O. and H.B.) 
screened the titles and abstracts of all records. Studies 
that passed this initial screening were then reviewed in 
full text by the same reviewers to assess their eligibility 
based on the PICOS criteria. Any disagreements were 
resolved through discussion with other authors. 
Data extraction was performed using a detailed table in 
Microsoft Excel 2021, including information on authors, 
publication year, study design, population, intervention, 
comparison, and outcomes. 
 
Risk of bias 
The risk of bias in the selected studies was assessed 

following Cochrane guidelines using the RoB 1 tool for 
randomized trials (21) and the Newcastle-Ottawa Scale 
(NOS) for non-randomized trials (22). 
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Data analysis 
Due to substantial heterogeneity among the included 

studies, in terms of treatment protocols, study 
populations, and follow-up duration, a quantitative 
meta-analysis was not feasible. 
 

Results  
Study selection 

The electronic search identified 451 records across 
PubMed, Scopus, Web of Science, ScienceDirect, and 
Cochrane Library. After removing duplicates (n = 170), 
281 records were screened by title and abstract, of 
which 269 were excluded. Twelve full-text articles were 
assessed for eligibility. Among these, six were excluded 
due to the absence of required measurements, 
irrelevant populations, and lack of stability or relapse 
data. One additional study meeting the criteria was 
excluded because the full text could not be retrieved. 
Ultimately, five studies were included in the qualitative 
synthesis. 

The selection process is shown in the PRISMA flow 
diagram (Figure 1). 

 
Study characteristics 

Of the five studies included in the final analysis, three 
were prospective non-randomized clinical studies (23-
25), one was a retrospective cohort study (26), and one 
was a randomized clinical trial (3).  

 
Risk of bias 

Among the five studies, one was an RCT (3) and was 
rated as having a medium risk of bias (Table 1). The non-
randomized clinical trials (nRCTs) scored between 5 and 
8 on the NOS, indicating medium to high quality (23-26). 
Overall, the methodological quality of the evidence was 
moderate (21–24). The most common limitations across 
studies were related to the non-randomized designs, 
which may have introduced selection bias, and a general 
lack of blinding, which may have influenced outcome 
assessment (Table 2).  

 
Figure 1.  PRISMA flowchart 

 

 

Table 1. Risk of bias assessment of RCTs using the ROB-2 tool 
                                                                         Criteria Overall 
Studies Sequence 

generation 
Allocation 
concealment 

Blinding Incomplete outcome 
data addressed 

Outcome 
reporting 

Free of 
other 
bias 

Risk 
of 
bias 

Dias et al. 
2021 

Unclear Unclear Low Low Low Low Low Medium 

 



Stability of anterior open bite                                                                                                                                                                                                         221 

                                                                                                                                                         J Dent Mater Tech, Vol 14, No 4, December 2025                                                                

Table 3 summarizes the results of the included studies 
regarding the stability of early open bite treatment using 
a crib appliance. The sample size of the studies ranged 
from 32 to 99, totaling 309 participants, with a mean age 
between 7 and 12 years. Pre-treatment open bite 
measurements varied from -4.4 mm to -1.56 mm, while 
post-treatment overbite ranged from 0.9 mm to 2.4 mm 
in the crib appliance groups. However, Cozza et al. (23) 
did not report post-treatment overbite. Three studies 
specified that the open bite had a dentoskeletal origin 
(23, 25, 26), whereas the others did not clarify the type. 

Different types of orthodontic appliances were used in 
the studies, including fixed and removable palatal cribs 

(3), palatal crib in a removable appliance combined with 
a chin cup (24), Quad-helix crib appliance (23, 25), and 
rapid maxillary expander with crib appliance (26). The 
crib appliance was used alone in one study (24), while in 
others it was combined with additional devices (23-26). 

Three studies evaluated the fixed form of the crib 
appliance (23, 25, 26), one focused on the removable 
form (24), and one compared fixed and removable forms 
to other devices (3). This variability in treatment 
protocols may have affected the comparability of 
outcomes.  

The included studies reported follow-up periods 
ranging from 12 months to 5 years. In this review, 

Table 2. Risk of bias assessment of nRCTs using the NOS tool 
Barone 
et al, 
2024 

Cozza 
et al, 
2007 

Mucedero 
et al, 2013 

Ferreira 
et al., 
2012 

Criteria/Studies 

* * - - Representativeness of the exposed cohort Selection 0-4 
* - - * Selection of the non- exposed cohort 
* * * * Ascertainment of exposure 
* - - - Demonstration that outcome of interest was not present 

at start of study 
* * * * Comparability of cohorts on the basis of the design or 

analysis controlled for confounders 
Comparability 0-2 

* * * * Assessment of outcome Outcome 0-3 
* * * * Was follow- up long enough for outcomes to occur? 
* * * * Adequacy of follow- up of cohorts 
8 6 5 6  Score total 

 

 

 
Table 3. Characteristics of the studies included in the review 

Author, 
Year 

Study type Characteristics 
 

Population Age Initial 
open bite 

Appliance 
used 

Treatment 
time 

Overbite 
after 
treatment 

Follow-
up time 

Overbite 
post 
follow-up 

Stability 
rate 

Cozza et 
al., 2007 

nRCT 
(Prospective) 

- Angle class I, 
class II, and 
class III 
malocclusion 
 

15 female, 
6 male, 
 

8.4 ± 1.5 -2,4 ± 2 
mm 

Quad-helix 
crib 
appliance 

1.5 years 
+/- 7 
months 

2 mm 2 years 1,7 mm  85 % 

Ferreira 
et al., 
2012 

nRCT 
(Prospective) 

- Angle class I 
malocclusion 

13 female, 
6 male 
 

8.78 - 4,07 mm removable 
crib 
appliance 
combined 
with a 
high-pull 
chin cup 

12 months 0,94 mm 
 

15 
months 

1,5 mm 
 

95% 
 

Mucedero 
et al., 
2013 
 

nRCT 
(Prospective) 

- Angle class I 
malocclusion 

17 female, 
11 male 

8.2 ± 1.3 -3,3 mm 
 

Quad-helix 
crib 
appliance 

2 years 0,9 mm 
 

5 years 1,6 mm 
 

93% 
 

Dias et al., 
2021 
 

Randomized 
clinical trial 

-Angle class I 
malocclusion 
 

Fixed 
palatal 
crib: 21 
Removable 
palatal 
crib: 16 

Fixed 
palatal 
crib: 11.44 
Removable 
palatal 
crib: 11.67 

Fixed 
palatal 
crib: -3,06 
mm 
Removable 
palatal 
crib: -3,50 
mm 

- Fixed 
palatal crib 
-
Removable 
palatal crib 

Not 
mentioned 

Fixed 
palatal 
crib: 1,08 
mm 
Removable 
palatal 
crib: - 0,4 
mm 

2 years Fixed 
palatal 
crib: 1,23 
mm 
removable 
palatal 
crib: 0,73 
mm 

Fixed 
palatal 
crib: 90.5% 
Removable 
palatal 
crib: 
93.75% 

Barone et 
al., 2024 

nRCT 
retrospective 
cohort study 

-Class II 
malocclusion 

14 female, 
2 male 

7.5 ± 0.5 −2.9 ± 1.1 Rapid 
maxillary 
expander 
with a crib 

12 months 1.5 ± 0.6 5 years 1.8 ± 0.6 100% 
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follow-up was classified as short-term (12 months post-
treatment) and long-term (5 years post-treatment). 

 
Clinical findings 
Removable crib appliance combined with a high-pull chin 
cup 

In the study by Ferreira et al. (24), the initial post-
treatment mean overbite was –2.66 mm in the control 
group and 0.94 mm in the treated group, representing a 
statistically significant difference. After a 15-month 
follow-up, the mean overbite in the control group 
increased by 1.39 mm, while the treated group showed 
a mean increase of 0.56 mm (P = 0.10). Clinical 
improvement was observed in 12 of the 19 patients. 
Seven patients showed a reduction in overbite, and only 
one experienced relapse to AOB (initial post-treatment 
overbite: 0.7 mm; final overbite: –0.7 mm). The overall 
stability rate was estimated at 95% (24). 
 

Quad-helix crib appliance 
In the study of Cozza et al. (23), the patients received 

active treatment for 1.5 years ± 7 months. After a 2-year 
post-treatment follow-up, the treated group 
demonstrated a stability rate of approximately 85%, 
with a mean overbite improvement of 4.1 mm in the 
treated group compared to 1.4 mm in the control group.  

Similarly, Mucedero et al. (25) reported favorable 
outcomes after a 5-year follow-up. The participants used 
the quad-helix  crib appliances for at least 12 months, 
with a mean duration of 1.5 ± 0.4 years. In the treatment 
group, the mean overbite increased by 4.9 mm, with a 
stability rate of approximately 93%. In the control group, 
the mean overbite increase was 2.8 mm, with 
spontaneous AOB correction observed in 15 subjects 
(70%). Compared to controls, the treated group showed 
a greater overbite increase (2.1 mm), a reduction in 
overjet (~1.5 mm), a downward rotation of the palatal 
plane (~1.8°), and a decrease in the ANB angle (~1) (25). 
 

Fixed palatal crib and removable palatal crib 
Dias et al. (3) compared four appliances, including 

bonded lingual spurs, chin cup, fixed palatal crib, and 
removable palatal crib, used for approximately one year 
in treating early AOB. All appliances were effective with 
a mean post-treatment overbite improvement of 1.15 
mm. Two years after treatment, clinically significant 
relapse occurred in three patients (4.76%) who had 
initially shown positive results (two in the fixed palatal 
crib group and one in the removable palatal crib group), 
while the rest maintained stable overbite. During the 
stability phase, both the fixed and removable palatal crib 

groups showed greater relapse in the inclination and 
position of the maxillary and mandibular incisors, likely 
due to appliance removal and tongue pressure on the 
incisors (3). 
 

Rapid maxillary expander with a crib appliance 
Barone et al. (26) reported a mean overbite increase 

of 4.4 mm following maxillary expansion combined with 
a crib appliance. After a 5-year follow-up, the mean 
increase reached 4.81 ± 0.96 mm, with no evidence of 
relapse. Significant improvements in overbite were 
observed at both the 12-month and 5-year follow-ups 
compared to the control group. Additionally, the 
treatment group showed a consistent reduction of 
approximately 2.0° in the maxillomandibular angle at 
both time points (26). 
 

Discussion 
This systematic review found that the crib appliance, 

used alone or with other devices, contributes to 
favorable skeletal and dental stability in the correction 
of AOB, with stability rates exceeding 85%. Cozza et al. 
(23)  reported an 85% stability rate, indicating the 
proportion of patients who maintained a positive 
overbite two years after treatment. During the follow-
up period, an improvement of 2.7 mm in overbite was 
noted compared to the control group. Mucedero et al. 
(25) observed 93% stability at five years, with a mean 
overbite increase of 4.2 mm in the treated group versus 
2.8 mm in controls. This correction was observed in 26 
patients, with a higher stability rate than that of the 
control group, which showed a rate of 70%. 
Furthermore, Barone et al. (26) reported long-term 
stability in patients treated with a rapid maxillary 
expander combined with a palatal crib, showing a 4.8 
mm overbite increase at the end of the retention phase. 
In contrast, the control group exhibited only a minor 
improvement of approximately 2.3 mm over the same 
5-year period. 

AOB is frequently associated with maxillary transverse 
constriction. Transverse correction addresses the width 
deficiency and produces beneficial indirect effects on 
vertical and sagittal maxillomandibular relationships. 
These include widening the maxillary arch to improve 
tongue posture by reducing anterior thrust, 
compensating for any temporary worsening of the open 
bite during expansion, and decreasing 
maxillomandibular divergence in the long term. Such 
changes contribute to more durable overbite 
improvement (15, 27, 28). In three studies (23, 25, 26), 
the authors combined the crib appliance with a quad-
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helix or rapid maxillary expander to address the 
frequent co-occurrence of AOB and maxillary 
constriction, which often requires expansion. This 
approach corrects AOB by eliminating habits like thumb 
or tongue sucking. It also promotes maxillary expansion, 
which helps functional rehabilitation in growing 
patients. However, correction of the transverse 
dimension via rapid maxillary expansion (RME) can 
initially lead to a temporary increase in open bite due to 
downward movement of the maxilla during midpalatal 
separation and the resultant backward rotation of the 
mandible. This may worsen the anterior open bite in the 
short term before compensatory mechanisms, such as 
orthodontic treatment or natural dentoalveolar 
adaptation, help closure. This temporary bite opening is 
often reduced when RME is combined with crib 
appliances, as the crib prevents anterior tongue thrust 
and supports vertical control during expansion (29, 30).  

Most studies reported suitable stability rate values 
following AOB correction. Ferreira et al. (24) reported a 
95% stability rate following early AOB treatment using a 
removable crib appliance combined with a high-pull chin 
cup. At the 15-month follow-up, treatment effects were 
maintained, with an average overbite increase of 0.56 
mm and improvement in 12 of 19 patients. However, 
seven patients showed a reduction in overbite, and one 
patient experienced relapse, with overbite decreasing 
from 0.7 mm to –0.7 mm in the final follow-up period. 
The authors attributed this relapse to the loss of the 
appliance’s corrective effect on tongue posture. 
Similarly, Dias et al. (3) found that all evaluated 
appliances (bonded spurs, chin cup, fixed palatal crib, 
and removable palatal crib) achieved a 94% stability rate 
after two years, with an average post-treatment 
overbite improvement of 1.15 mm. Significant relapse, 
resulting in negative overbite, occurred in two patients 
in the fixed palatal crib group and one in the removable 
palatal crib group. In contrast, Cozza et al. and 
Mucedero et al. (23, 25) did not report the number of 
patients who experienced relapse. Moreover, Barone et 
al. (26) reported the highest success rate, as all patients 
maintained correct overbite at follow-up.  

Current evidence does not show consistent 
differences in treatment stability between fixed and 
removable crib appliances. Barone et al. (26) reported a 
100% stability rate in patients treated with a rapid 
maxillary expander combined with a crib. Mucedero et 
al. (25) observed a 93% stability rate, while Cozza et al. 
(23) found a slightly lower rate of 85%. In both 
Mucedero et al. and Cozza et al. studies, the fixed crib 
was used alongside a quad-helix appliance.  For the 

removable palatal crib, Ferreira et al. reported a 95% 
stability rate; however, the crib was combined with a 
chin cup, which may have affected the results. All 
studies used the crib appliance alongside other 
orthodontic devices, except for Dias et al. (3), which 
evaluated stability with the crib appliance alone. 

Both follow-up duration and patient age are important 
factors influencing treatment outcomes. Longer follow-
up periods enable assessment of long-term stability and 
potential relapse or continued improvement as 
physiological function stabilizes. Patient age reflects 
growth-related effects, especially after functional 
corrections and the resolution of parafunctional habits. 

Although no clear differences in stability were 
observed between shorter and longer follow-up periods, 
formal statistical comparisons across studies were not 
possible, so these findings should be interpreted with 
caution. In Ferreira et al.’s study (24), patients were 
treated for 12 months and had a stability rate of 95% at 
15 months. Mucedero et al. (25) observed a 93% 
stability rate over five years after a treatment duration 
of 12 months. Similarly, Barone et al. (26) reported a 
100% stability rate over the same follow-up duration. 
These results suggest that early AOB treatment, using 
either fixed or removable crib appliances, provides 
favorable and stable outcomes in both the short and 
long term. Since only two studies included follow-up 
periods of five years or more, conclusions about long-
term stability should be made cautiously. 

The included studies suggest that crib appliances can 
produce favorable changes in the vertical skeletal 
pattern during AOB treatment, such as reduced 
maxillomandibular divergence and mandibular 
counterclockwise rotation, which support improved 
long-term stability. Barone et al. (26) reported no 
significant change in the maxillary position relative to 
the cranial base in the vertical skeletal analysis, with an 
average change of approximately 1.0°. In contrast, 
Mucedero et al. (25) observed a clinically significant 2° 
clockwise rotation of the palatal plane at the end of 
active treatment compared to controls. These findings 
are consistent with those of Cozza et al. (23), who 
reported a significant 1.8° downward inclination of the 
palatal plane following quad-helix crib appliance 
therapy. All three studies reported a notable reduction 
in the maxillomandibular angle. Cozza et al. (23) 
observed a 2.5° reduction at follow-up, Mucedero et al. 
(25) reported a 2,2° decrease, and Barone et al. (26) 
recorded a 2° improvement at both the first and second 
follow-ups. These findings indicate a consistent trend 
toward vertical skeletal improvement across studies. 
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On the sagittal plane, Mucedero et al. (25) reported 
significant improvements, including a 1.3° decrease in 
the ANB angle and a 1.5 mm reduction in overjet 
following quad-helix crib appliance therapy. These 
changes may result from the indirect skeletal effects of 
the appliance, which addresses both AOB and 
associated transverse maxillary constriction.  In contrast, 
other studies found no statistically significant 
differences in these parameters between treated and 
control groups at various time points. Overall, the 
included studies (23, 25, 26) suggest that transverse 
correction contributes to open bite closure and may 
support treatment stability through indirect skeletal 
effects. However, these conclusions are based on 
individual study reports rather than a direct analysis 
across studies. 

Ferreira et al. (24) observed a small molar extrusion 
(0.14 mm) during the post-treatment phase following 
use of a removable crib appliance combined with a high-
pull chin cup. This minor downward movement of the 
posterior teeth may contribute to relapse. Similarly, 
Cassis et al. (31) reported molar extrusion after 
treatment of AOB with bonded spurs and a high-pull 
chin cup. After appliance removal, factors such as the 
absence of the restrictive vertical force provided by the 
appliance, continued natural vertical growth of 
posterior teeth in mixed dentition patients, and 
incomplete re-education of tongue posture and function 
may lead to this slight extrusion of the posterior teeth. 

A main limitation in this review is the significant 
heterogeneity in treatment protocols among the 
included studies. Interventions varied from using crib 
appliances alone to combinations with maxillary 
expansion or chin cup therapy. This variability 
complicates direct comparisons and may explain 
inconsistencies in overbite improvement and stability. 
This overlap of interventions makes it difficult to isolate 
the specific effects of the crib appliance, and the lack of 
standardized protocols limits the generalizability of the 
findings. Additionally, the current literature is 
constrained by an insufficient number of randomized 
controlled trials and limited long-term follow-up data. 

Future research should adopt standardized treatment 
protocols, involve larger patient cohorts and longer 
follow-up periods, and focus on consistent 
cephalometric and clinical outcome measures to 
enhance the reliability and comparability of findings. 
 
Conclusions 

This systematic review suggests that crib appliances, 
especially when combined with adjunctive devices like 

quad-helix, achieve high rates of long-term stability in 
correcting AOB during mixed dentition. However, these 
findings are based on individual studies and should be 
interpreted cautiously, as the specific contribution of 
the crib appliance alone cannot be determined.  
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