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Abstract

Background: Mandibular prognathism in Class 3 malocclusion (CLIII) is one of the most severe maxillofacial deformities. Fortunately, most of
this malocclusion cases can be treated by facial growth modification, using extra and/or intra-oral appliances in growing individuals. Occipital-pull
chin cup is the extra-oral orthopaedic appliance, which was mostly used for the treatment of mandibular prognathism in growing Class 3 1(Ngan,
Sung, 2015). Unjustifiably, most orthodontists I know do not use chin cup therapy in the treatment of CLIII. Therefore, being new to the field of
orthodontics, I needed to build a highly evidenced based knowledge on chin cup therapy’s effectiveness in the treatment of developing CLIII with
prognathic mandible.

Objective: Through a narrative literature review, the aim of the study was assessed following scientific methodology. Articles published from
January 2010- November 2020 (commencement of the current review) were collected using keywords derived from PICO. Only highly evidence
based studies (randomised and non-randomised clinical trials) with the least risk of bias scores were selected, and critically appraised using the
Critical Appraisal Skill Programme (CASP). Results were used to draw the conclusion.

Material and Method: The study title was broken down into its PICO (population, intervention, comparative, outcome) components and search
keywords were derived. These were used to carry out a literature search through electronic search engines (Medline-PUBMED, Science Direct, ISI
Web of Knowledge, Research gate, Google Scholar, Cochrane library and hand searching of references list. Collected articles were assessed for risk of
bias using Downs and Black (D&B) scale. Papers with score ‘good’ and above’ on the D&B assessment were critically appraised. PRISMA statement
reporting format and Harvard referencing system were adopted in the study.

Result: Following the Downs and Black assessment only 4 studies were found at a level worthy to be critically appraised. Results of all the four
articles revealed that chin cup therapy produced significant growth modification in the mandible, when applied at an early age. Moreover, chin cup
was also found to increase the lower anterior facial height significantly. All the papers considered only the short-term effect of chin cup, but not the
long-term effect. Treatment results stability was also not reported.

Conclusion: The significant improvement in CLIII manifestation in the selected articles, make it possible to conclude that chin cup is viable for
the treatment of CLIII malocclusion with mandibular prognatism. However, treatment results stability needs to be researched.
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Abbreviations: CLIIL: Class 3 malocclusion; PICO: Population,
Intervention, Comparative, Outcome of the study; CASP: Critical
Appraisal Skill Programme; D&B: Downs and Black risk of bias as-
sessment tool; PRISMA: Preferred Reporting Items for Systematic
Reviews and Meta-Analyses, CC: Chin Cup; CD-ROM- Compacy Disc;
MDO955: Dentistry Professional Project; PM: Prognathic Mandible;
AOBP: Acrylic occlusal bite plane (on lower posterior to open the
bite anteriorly); Tx: Treatment; Yrs: Years; SPSS: Statistical analysis
of variables using software package, ANOVA: One way Analysis of
Variance; TPS: Thin plate spline (deformation grid).

Introduction

Occipital-pull chin cup is the extra-oral orthopedic appliance
mostly used for the treatment of mandibular prognathism in grow-
ing Class 3 malocclusion.'? This appliance is available in several
models and designs, but they are all generally composed of a plas-
tic, acrylic, or rubber chin cup attached to elastic bands that fit over
the crown of the head. The bands apply adjustable force on the
mandible to limit its growth, hence allow the upper jaw to outpace
the mandibular growth. This process aids in achieving a more har-
monious facial profile in patients with Class 3 malocclusion. Chin
cup, can be worn twelve or more hours per day for several months

to some years.?

Mandibular growth restraining devices that resembled the
contemporary chin-cup were reported in 1800s.** However, those
tended to be inefficient for mostly three reasons:

1) The forces applied by the devices were not strong enough to
influence the condylar growth

2) Treatment mostly started after the condylar growth matura-
tion

3) Clinicians had limited knowledge of growth guidance.’

The unsatisfactory results of the chin-cup therapy, led ortho-
dontists at that time to the use of inter-maxillary elastics, to camou-
flage the skeletal CL III malocclusion by dento-alveolar correction.
Despite that, most of the masking outcomes were compromised
and unsatisfactory. In 1940’s and early 1950’s the evolution of Mil-
waukee brace treatment that remarkably altered growth and shape
of the mandible, encouraged clinicians to return to orthopedic ap-
proach in attempts to treat Class III skeletally rather than dental-al-
veolar corrections only.

Graber (1977) in a research claimed the following:

e High ‘orthopedic’ forces (400 to 800g) might improve mandib-
ular prognathism.

e The ‘orthopedic force’ in chin cup therapy works by directing
sufficient forces to the mandibular basal bone through a chin

cup device.
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e The design of chin cup did not change significantly, but the
force applied by the device was increased and that improved
the effectiveness of the device remarkably.

e Results of clinical studies were variable due to differences in
appliance design, force application, and evaluation technique.
Studies that reported failure had used the therapy on primarily
teenage patients and applied light chin cup forces.

e  Studies that reported success emphasized the importance of
early age intervention of chin cup, using stronger orthopedic
force.

e  Chin cup growth modification “has been a subject for much
opinion but little research.”

Until the present time, chin cup therapy remains a controver-
sial topic among researchers and clinicians. Not only because of the
different opinions on the magnitude of force to be applied, but also
due to:

1. The absence of a standard protocol for the efficient and proper
use of chin-cup;

2. The effectiveness of the device in studies is contradicting.®
Numerous authors including Profitt 2000, Bishara 2001,
and Chang 2005, supported chin cup effectiveness, while, Mc
Namara 2005, Sugaura 2005, Oppenheim 1944, Thilander
1965, doubted it;

3. Insufficient investigation about the effect of chin cup therapy
on facial soft tissues.”

4. Most of the relevant studies conduct a short-term follow-up
period,” therefore, the long-term effect of chin-cup therapy
continues to be questionable.??

5. Lack of investigation on the compliance of the candidates

wearing chin-cup devices.

6. Limited researches comparing other modalities to chin-cup

therapy, in treatment of CLIII malocclusion.

Despite this long list of potential uncertainties I would like to
initially only focus on the effectiveness of the therapy in correcting
Class 3 malocclusion using this preliminary study. If it does show
promising results I would likely progress this study into a second
part to explore the remainder items. I will report on any findings
that I do come across but I have not added these to my aims due to
time and resource constraints of this study.

Objectives: the aim will be assessed through a narrative lit-
erature review of previous relevant studies, published in online
journals from January 2010- November 2020. Only highly evidence
based studies (randomised clinical trials, and Cohort studies) are
to be included. During the search process specific keywords were
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used initially to collect data, then final selection relied on the fol-
lowing:

e Inclusion and exclusion criteria

e Duplicates removal

e Full text availability

e Downs and Black checklist to be used to exclude biased studies
e CASP tool for final critical appraisal

Materials and Methodology

confirmatory narrative literature review (Protocol for
this article exists)

A narrative literature review is likely the best approach to fulfill

the aim study, as it makes new discoveries possible due to the less

Table 1: Sources of collected data.
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restricted methodology.
Study Characteristics

Study design: English confirmatory narrative literature review
of previous randomized and non-randomized controlled trials

Study framework: (PICO)

Population- patients with developing Class III due to prognathic
mandible

Intervention- chin -cup (CC) therapy
Comparator- No treatment

Outcomes- Successful treatment of CLIII (mandibular progna-
thism)

S: Narrative literature review

Search Type Data source No. of Articles E%?I]f?;]‘sf,;mh pog ey (LD, E0
Electronic search Medline-PUBMED 553 Yes
Science Direct 37 No
ISI Web K. 11 No
Research gate 35 No
Google Scholar 409 Yes
Cochrane Library 5 Yes
Hand Search reference lists of relevant articles 35 =
Total no. of articles 1085

Sources of Data Collection (summary displayed in Table
1)

A) The electronic database search include:
-Medline-PUBMED
-Science Direct,

-ISI Web of Knowledge search engines with defined key word
combinations

-Research gate
-Google Scholar
Hand Searching of reference lists of relevant articles

Keywords: Orthodontic Chin cup, chin cap, chin-cup, chin-cap,
Class 3 malocclusion, Mandibular prognathism

Data Collection

1) Google scholar: Has high level of artificial intelligence and
rich with articles. Saving search results are possible but selecting
each article at a time. Boolean search is possible and words like
‘chin cup’ and ‘chin-cup’ are recognized as the same word. More-

over, ‘chin cap’ and chin cup’ are auto-linked i.e., both have the same
search results even though the other could be mentioned in the ar-
ticle.

Final search keywords: chin cup and class III malocclusion and
mandibular prognathism.

Results: 409 articles

keywords: chin cup, chin cup and class III malocclusion, chin
cup and mandibular prognathism

2) Medline via Pubmed: Level of artificial intelligence of the
search engine is very high. Boolean operator is possible, therefore
keywords combinations were also used to filter results further.

Search keywords: ((chin-cup) AND (class iii malocclusion))
NOT (maxillary protraction) not (facemask) Filters: Clinical Trial,
Meta-Analysis, Randomized Controlled Trial - 4 articles

Search: (mandibular prognathism treatment) NOT (surgery)-
100 articles

Search: (((orthodontic) AND (extra oral appliances)) and (chin
cup) or chin cap or chin-cap or chin-cup - 200 articles

SOJ Medical and Clinical Case Reports | SOJ Med Clin Case Rep 3
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Search: (((((chin cap) OR (chin cup)) OR (chin-cap)) OR (chin-
cup)) AND (orthodontic)) AND (class 3 malocclusion) - 39 articles

Search: (chin cap) OR (chin cup) OR (chin-cup) OR (chin-cap)
OR (contemporary chin cup) - 200 articles

Search: (orthodontics) AND (chin cup) - 10 articles
Total result: 553 articles

3) Science direct: Logged in through personal Warwick ac-
count and that allowed access to more full text articles. However,
it has limited flexibility in the use of combined keywords (Boolean

search is not possible).

Search keywords: were limited to ‘chincup’ (a one word) as the
term ‘chin cup’ had many irrelevant articles results and filtration is
very limited.

Results: 37 articles

4)Research gate: Linked it to personal Warwick email account
to increase articles accessibility. It has several new articles but no
filtration options. Moreover, many of the articles do not have avail-
able full text. Several full text articles were requested but only one
author responded.

Results: 35+

5) Cochrane Library: it has good advanced search options but
few relevant articles available.

Results: 5 articles

6) ISI web of knowledge: search engine does not recognize
Boolean commands, therefore allowed only defined keywords com-
bination. Search filtration is also very limited and not user-friendly.

Results: 11 articles

7) Hand search: References list of relevant articles were hand
search for other relevant papers.

Results: 35 articles

The results from these different search engines were combined
and managed as per PRISMA flow chart considering the below in-

clusion/exclusion criteria:

Inclusion criteria

e  Papers originally written in English

¢  Studies published between years 2010- November 2020

e Peer-reviewed papers as high as possible in the hierarchy of
evidence such as randomized control trial, controlled clinical
trials, and Cohort studies

e  Studies involving only healthy and symmetric facial growth

pattern.

Volume 3 - Issue 1

D Clinical studies

e Researches about the treatment of growing skeletal CLIII in-
dividuals with normal maxilla and prognathic mandible, and
that used the chin cup therapy.

Exclusion Criteria
e  Papers published before year 2010 and after November 2020
e  Original Papers not published in English language.

e Peer-reviewed papers low in the hierarchy of evidence such as
case reports and case series studies

¢ Animal studies
¢ Non-clinical studies
e Medically compromised individuals

e  Studies including candidates with diseases, disabilities, asym-
metric facial growth pattern or Tempro-mandibular joint dys-
function

e  Papers on the treatment of CLIII malocclusion that do not in-
clude chin cup therapy

. Papers about CLIII malocclusion, with deficient maxilla and
normal mandible.

The purpose of the above exclusion criteria was to aid in fil-
tering and limiting the vast database about the topic, based on the
decided PICO and also due to time restraints of this review Figure 1.

The risk of bias assessment tool used was the modified Downs
and Black checklist and scale to assess the methodological quality of
both randomized and non-randomized studies.'’ The scale provides
numeric score out of a maximum of 28 points and it categorizes
scores into Excellent, Good, Fair, and Poor. This option makes it
easier for researchers to select the most appropriate articles for
further analysis using Critical Appraisal Skills Programme (CASP
2018). Only highly evidenced based articles were identified and

reviewed against the aim of the study.
Data Storage

During the research process data was saved on personal lap-
top hard drive and backed up to personal email archive. Both these
were security protected. On completion of the study, data and the
final work was converted to a Adope Acrobat Format (PDF) format
and saved on the personal laptop hard drive, email archive and a
Compact Disc (CD-ROM) for long term storage.

Dissemination

Angle Orthodontist Journal has an open access and has one of
the highest impact factor results on www.journalguide.com web-
site, hence it is chosen to be approached in the event of publication.

SOJ Medical and Clinical Case Reports | SO] Med Clin Case Rep 4
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Therefore, based on the approval of the MD955 course directors at
Warwick University, this study can be published if it met the jour-
nal’s criteria. There is also a high possibility that the present review
be presented to staff or other dental professionals in peer review,

staff meetings, or clinical network meetings or lectures.

Volume 3 - Issue 1

Ethical approvals

This study is a review of existing data that was readily available,
hence did not require approvals from Biomedical & Scientific Re-
search Ethics Committee (BSREC) and NHS or National Research
Ethics Service (NRES)."!

Prismma Flow Chart

ian, dlass 3 malocclusion ‘\

2l cted seanch engines: Mediine-PUBMED {553), Scence Di
inatans {11}, Research gate {35+ ], Google Schalar {409), Cochrane Library {5}, Hand Searching of ref

ines with defined key ;
e stz of relevant

ot A7) I51'Web of Knowledge starch &

Tatal ne. of arL'ches from all ssarch engines combined : 1085 .ﬂ

Total no. of artickes afer duphicates removal - 283 |

Total na. of arHces afrer soreening —the and abstract based on the sslechon oriteria: 12 |

—

)/——‘ Full texct arkjcles: 7

Na. of ull text arlickes al_er Downs and Blacks

analysis: 4

M. of full taxt arjoles for
CASP analysis: 4

|

| Final Total no. of artches selacted to be in the study: 4 A/

Figure 1: Search Process (PRISMA flow chart).

Data Analysis
Risk of bias assessment: Downs and black analysis

Out of the 1085 articles shown in table 1, only 7 were found
relevant to be assessed for the risk of bias by Downs and Black scale
(D&B results displayed in Table 2). From the 7 articles, 1 achieved

Table 2: Downs and black assessment results.

an ‘excellent’ score, 3 ‘good’, 2 ‘fair’, and 1 ‘poor’. It was decided to
exclude the studies with the ‘fair’ and ‘poor’ scores, to critically
appraise only the studies with the least risk of bias. Consequently,
only four papers (Table 3) were retrieved and critically appraised
by CASP (Table 4).

DB (Re- DB (internal DB (internal validity- | DB (exter- DB DB (total
SN | References porting) validity-bi- confounding (selection | nal validity) | (Power) score/28 and
score/11 as) score/7 bias)) score/6 score/3 score/1 rating)
1 | Barrett’ 5 3 1 1 1 11 (Poor)
2 | Al-Khalifa? 6 5 3 3 0 17 (Fair)
3 | Nassar® 10 7 6 3 1 27 (Excellent)
4 | Al-Taki** 7 4 4 2 1 16 (Fair)
5 | Alarcon? 9 5 4 2 1 21 (Good)
Abdelnaby and
6 | Nassar 8 5 4 3 1 21 (Good)
7 | Alarcon? 10 5 4 1 1 21 (Good)
“excellent” (24-28 points), “good” (19-23 points), “fair” (118 points) or “poor” (<14 points)

SOJ Medical and Clinical Case Reports | SOJ Med Clin Case Rep 5



https://www.stephypublishers.com/
https://www.stephypublishers.com/sojmccr/

Stephy Publishers | http://stephypublishers.com

Table 3: Studies critically appraised.
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outcomes considered

between genders.

between genders.

Study Abdelnaby and Nassar?® Alarcon?® Alarcon?’ Nassar??
50 developing CLIII due to 67 developlgg CLHI.due 90 develqping CL,”I due to .
. . to prognathic mandible. prognathic mandible. Age 55 developing CLIII due to
prognathic mandible. Age Age range: 8.5+0.5 . 8.5+0.5 rognathic mandible. Age range:
Population range: 9.2 -10.1 years (cap 8 ge: 9.010.5 range: ©.-£0.> years prog - 8¢ range:
) years (Stagel cervical cap stage of Skeletal maturation
stage of Skeletal maturation ; . .
K b st X vertebral maturation (Stage1l cervical vertebral (known by wrist X-ray).
(known by wrist X-ray).) (CS1)) maturation (CS1))
Groupl (600g Soft chin cup+ .
posterior acrylic occlusal bite ggoulp;lb(3001g ha.r;l chin cup):
plane): 20 (10 boys, 10 girls). | Groupl (300g Chin Group1 (300g Chin cup) :(25 (12 boys, 10 girls).
cup) :(21 boys, 21 girls boys, 25 girls . .
Intervention | Group2 (300g Soft chin cup+ SZOUP_Z (3001g150_ftl cllulnbcup).
posterior acrylic occlusal bite Duration: 14hr/day for | Duration: 14hr/day for patients (11 girls, oys),
Elane):;(} paFlen.tslz(}il gcllrls,9 36months 36months Duration: 14hr/day for
oys). Duration: r/day 12months
for 12months
Group3 (control): 10 (5 boys Group2 (untreated Group2 (untreated control) Group3 (control): 11 (6 boys and
. control) (12 boys, 13 . ;
Comparison and 5 girls). girls) (20 boys, 20 girls), 5 girls).
No treatment No treatment No treatment
No Treatment
Outcome Treatment of CLIII Treatment of CLIII Treatment of CLIII Treatment of CLIII
Conclusion Significant improvement of Significant improve- Significant improvement of Significant improvement of CLIII
CLIIT p <0.05 ment of CLIII p <0.05 CLIII p <0.05 p <0.05
Table 4: CASP analysis.
CASP Analysis Articles selected
Sections of CASP checklist 1 2 3 4
Studies Abdelnzelby and Alarcon® Alarcon %7 Nassar?
Nassar
Section A Ar.e the results of the trial
valid?
Yes. Yes. Yes Yes.
Addressed a clear focused Effectiveness of Eff. . PEE Effectiveness of
issue? Soft CC +AOBP Effectiveness of CCin | %C(t(‘)‘;ecnfgls © soft & hard CC +AOBP
in Tx of CLIII Tx of CLIII in Tx of CLIII
Eaidamiccdinatent Yes (prospective) No (retrospective) No (retrospective) Yes (prospective)
assignment prosp p p prosp
all entered patients ac-
counted for at the end = == = =
Blinded measure- Blinded measure-
blindness to treatment Not mentioned ments assessment ments assessment Yes
only only
groups similarity at the Yes Yes Yes Yes
start
groups equally treated Yes Yes Yes Yes
Section B What are the results?
Treatment effect el EHIN ) Treated CLIII p <0.05 UicEElGHI ) Treated CLIII p <0.05
<0.05 <0.05
BT L g cam—— Dahlberg's  formula | Dahlberg's formula STl formu-
(<Imm/1degree) (<lmm/ldegree), | (<1mm/ldegree), la (<1mm/1degree)
Precision of treatment effect . TPS, SPSS 20 (includes | SPSS 20 (includes .
A SPSS 20 (includes SPSS 20 (includes
estimation ANOVA and t-test (un- | ANOVA and t-test
ANOVA and Tukey ) - . ANOVA and Tukey
paired and paired)) | test (paired and up-
test) used . test) used
used paired)) used
Section C Will the results help locally?
Application of results locally | Yes Yes Yes Yes
all the dlinically important No long-term results | No long-term results | Nolong-termresults | No long-term results
Y 1mp stability, difference | stability, difference | stability, difference | stability,  difference

between genders.)

between genders.

Are the benefits worth the
harms and costs?

Yes

Yes

Yes

Yes

PM: Prognathic Mandible; CC: Chin Cup; AOBP: Acrylic occlusal bite plane (on lower posterior to open the bite anteriorly); Tx: Treatment; CLIII: Class
3 Malocclusion; ANOVA: One way Analysis of Variance; O: outcome
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Results

As per the results of the four studies reviewed (tables of
studies’ results shown on Figures 2-5, chin cup is proved to have
significantly modified shape of the mandible, and was effective in

the treatment of Class 3 malocclusion with mandibular prognatism.

Volume 3 - Issue 1

Nasser revealed that chin cup resulted to clockwise rotation of
the mandible, and that significantly increased anterior facial height
(N-Me) and mandibular plane angle (SN-MP). These findings were

supported by previous studies.'*'”

The same study also showed that hard and soft chin cup have
almost the same dental and skeletal effects, though the soft chin
cup produces significantly (p< 0.05) more retroinclination of the

lower incisors.

In addition, Abdel Naby'’found that the reduction in ramus
height was significantly more (P <0.05) when a force of 600g per

side of a chin cup was used, rather than 300g of force.

Nassar et ol (2018)
Mesasr csments Group 1ab Group 3ab
SNA OI:OWA 02+0424
SNB 100+0.79A 2030+ 0488
ANB .‘IU:USM »so:usm
Wits 450 + LAIA 2020+ 0428
ArMe 136 +0.394 170+ 0484
ArGo 010+ 0648 130+0.48C
Go-Me 0.90 +0.33A 120+051A
As-Go-Me 065+ 0.64A 0.90 +0.56A
rrvs TR+ I0K TH-008 |
p——— T3 0504 00+058 |
18N 280+ 1104 E\'.IJII;IHJB
1MP 110+ 0964 0200 78A
Figure 1: Post treatment results."?

Abdelsly, Mazaw (3010)
Means and standard deviations (SD) of post treatment Cephalometnc measurements changes for
the three stucsed groups and results of Tukey test
Mleasur cosents Croupl Groupl Group 3
irugd Chun cup Salli chun cup Control Groap
Meami = 5 D Meamsz S D Meamsx 5 D
SNA 0.19 + 40, 0.2+ 0.43. 0.18 + 0 40.
SNB - 157+ 50. 2152 + 060 0.36 + 0.50
ANB 176+ M 1.76 +0.83. D18+075
Wits 34T + BT, 371 + 1.05. 018 +040
Ar-Me 119+ 5L 0.95 + 0 66, 145 +08%
Ar-Go D47 +05Ls 061 + 066 081 +0.40
Go-Me 080 +040. 090+ 434 081 +040.
Ar-Go- M 0.71 « 0.46. 095 + 49, 050+ 030 .
N-Me 3«12 Ad » | 43, 145+0068
SN.AMP 138 + 0.49. 147 # 1.07s 063 + 050
15N 085+ 047, 0590 +053. 081 +040.
1.MP 228 +090 361 + 107 018 +075
Figure 2: Post treatment results."”

Discussion

The purpose of the present literature review was to assess the
effectiveness of chin cup therapy in the treatment of CLIII malocclu-
sion with prognathic mandible. The study material final selection
relied on D&B and CASP analyses, which filtered the collected data-
base and resulted in the retrieval of only four RCTs” and non-RCTs’
articles to be the core of this investigation. Alarcon,'®'* Abdelnaby?”
and Nassar'? had generally low risk of biased conclusions and their
precision in the data and statistical analyses was remarkable. Ef-
forts were made to address confounders, method errors and statis-
tical errors. I am not aware of better errors management systems,
other than those they adopted. However, some weaknesses were
identified and that shall be discussed while interpreting the CASP

analysis results.

CASP analysis interpretation

Interestingly, the articles had similar CASP analysis results
mainly because of having coincidently common authors. For
instance, José Antonio Alarcon (Department of Stomatology,
School of Dentistry, University of Granada, Granada), was one of
the authors in two of the studies, and Essam Abdelalim Nassar
(Associate Professor, Department of Orthodontics, Faculty of
Dentistry, Mansoura University, Mansoura, Egypt) was an author in

the other two papers.

Differences between the papers appeared in the 3 sections of
analysis (Section A, B, and C), but mainly related to: assessment of
skeletal maturation, type of chin cup, co-intervention, randomized
patients’ assignment, precision of treatment effect estimation, and

results.

SOJ Medical and Clinical Case Reports | SOJ Med Clin Case Rep 7



https://www.stephypublishers.com/
https://www.stephypublishers.com/sojmccr/

Stephy Publishers | http://stephypublishers.com

Volume 3 - Issue 1

Soft tissue Treatment vs. control group Hard tissue: Treatment vs. control group
Mean A I 95% CI I P Alean A l 95% C1 ] p
Angle measurements 5.!"“'
=5.49 =13.87- 289 0.177 0.80 0.37-198 0.139
e e ] e — e
~1as- 7 70-2.27
~5.30 1T 76--151 | <001 9524 :gt =6 ?;gl
-‘Fhicinen
537 T3 0.3% —6.21 8.26- 416 =0.001
4.43 263622 <0.001
-0.30 -1.34-0.73 0.469
=% ~TI0%8 X33 009 =098-081 0.845
~158 ~309--067 | <001 018 -1.98-1.62 0343
=80 TI7-TI7 TI00 Mandibular dunensions
594 ~5.18-2.05 0132 428 —6.10- 246 =0.001
[ Tagitial relationships —0.65 -2.41-1.11 0.463
2.01 1.06-2.93 <0.001 —0.61 -2 06-0.84 0.402
-0.20 -1.23-0.83 0.702 | Vertical relationshaps
0.07 —137-151 0927 0.91 -0.35-2.17 0.155
-5.02 -6.78- -3.25 <0.001 -1.18 =2 97-0.60 0.170
057 ~TII-UBT U305 —0.10 -1.79-1.60 0.907
-3.75 ~5.60- -1.90 <0.001 Condyle mclination
=557 -B09--385 | <0.001 499 [ 239-759 | <0.001
0.05 -1.48-1.58 0.896 Dentoalveolar measurements
Kkl —0.70-239 U268 021 —095-136 DEEL
~2.06 ~3.50- -0.55 <0.01
571 478663 <0.001
0.29 - niﬂc;n;;.u;s“ 0.751 i ~10 o3 2001
. e . 1.07 =0 .69-2 82 0.229
104 ~0.71-280 0.662 139 259337 0,399
1.05 ~0.91-3.01 0.290 - T <0000
134 ~0.93-3.61 0.502
U327 ~1.96-2.60 U750 -3.01 —4.46-"1.56 =0.001
088 0587-263 0.321 4.64 Lo 0.134
65 -0.049-3.3% 0.050 043 —231-3.16 0.756
1.26 ~0.34-2.86 0.249

Figure 4: Results and measurements analysis after treatment.'®

Alarcon et al. (2011) : Measurements and analysis after chin cup treatment

Cephalomentnic | Mean SD Mean SD T-test
SNA 81 0.9 80.8 0.7 NS
SNB 8.6 0.5 82 80.7 NS
ANB 1.4 0.7 1.5 0.5 NS
Wits _6.5 22 _7.5 2.1 NS
Co-Gn (mm) 103.8 49 102.4 is NS
Go-Me 103.8 4.9 102.4 38 NS
Ar-Go-Me 130.9 6.1 132.7 5.1 NS
N-Me 104.6 7 104.9 5.8 NS
SN-MP 1 1.2 04 1.9 NS
1-SN 97.9 7.6 97.4 6.8 NS
1I-MP 869 6.8 84.3 7.5 NS
S-N (mm) 65.1 1.7 64.5 1.2 NS
N-5-Ba 129.5 23 130.3 2.5 NS
FH/Ba-N 28 1.9 27.7 1.3 NS

Figure 5: Post treatment results.'®
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Skeletal maturation assessment and mean age of the
studies’ population

An effective orthopedic treatment of skeletal Class 3 malocclu-
sion is likely expected if the therapy is administered before the pu-
bertal growth peak (Campbell 1983). Furthermore, individuals of
the same age can exhibit different stages of skeletal development.
Maturation also varies between genders (San Roman, 2002). Con-
sequently, it is preferable to confirm the patients’ skeletal matura-
tion stage before the commencing of treatment, rather than decid-
ing a mean age range. Abdelnaby, Nassar'>'” used the wrist X-ray
assessment method to confirm patients’ skeletal developmental
stage. While Alarcon'®'? adopted the cervical vertebral maturation
staging system, which can estimate the maturation level in both
males and females. It relies on the concavity of the lower border of
the cervical vertebrae body, which is the best vertebral parameter
to assess maturity (San Roman, 2002). This technique can replace
the wrist X-ray, and reduces unnecessary radiation exposure to the
child (San Roman, 2002). Authors of the appraised papers did not
justify their choice of the skeletal maturation identification system
they used. In spite of that, the cervical vertebral maturation stag-
ing systems seems more convenient as it depends on cephalomet-
ric x-rays, which are mandatory at the commencing and cessation
of any orthodontic treatment to asses effects of the interventions.
Therefore it minimizes the X-ray radiation the child is exposed to,
unlike the wrist X-ray method.

Chin cup type

Alarcon'®' mentioned the brand of the occipital chin cup but
not its firmness (hard or soft). Abdel Naby'” specified the use of soft
chin cup type, while Nassar!'? compared the effects of the two chin
cup types (soft and hard) on the patients. Anyhow, hard and soft
chin cups are reported to have similar dental and skeletal effects,
but the soft type produced significantly (p< 0.05) more retroincli-
nation of the lower incisors. Giancotti,?’ and Mitani*' also observed
the retro inclination in their studies. Practically, the hard chin cup is
readily available in the market and its effects on the skin of the chin,
and the dento-alveolar structures are more predictable than that of
the soft chin cup. Applying allergen-free moisturizer or a very thin
layer of sponge on the tissue bearing area of the cup may reduce the
skin discomfort and laceration at the pressure spot.

Randomization

Abdelnaby & Nassar (2010) and Nassar!? were prospective
studies therefore randomising treatment assignment was possi-
ble.}” This was not applicable for Alarcon'®! for being retrospec-
tive, but blinding during the measuring stage and, data analysis was
performed likewise. Randomization and blinding of treatment as-
signment during the selection process and measurements analysis,
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reduce the risk of bias in a research, hence raises the studies’ level

of significance, and the quality of evidence.
Co-intervention

Abdelnaby & Nassar (2010) and Nassar!? used posterior acrylic
bite plates to disengage the bite anteriorly, which is in crossbite.
This disocclusion allows a normal unrestricted growth of the maxil-
la and also allows the mandible to a retrude more easily during chin
cup treatment. Sargod,?> Ngan?* and Watnick?** supported the same.
In contrast, Alarcon (2011) and Alarcon (2015) did not consider
it. Based on my personal clinical experience disocclusion tends to
speed alignments of the dental arches during orthodontic treat-

ment.
Precision of treatment effect estimation

All the papers followed the same analytical process (shown in
box below) but with some differences in the details:

Cephalometric X-rays tracing = randomized and blinded Re-
tracing = Dahlberg’s formula used to assess method error = Sta-
tistical analysis of variables using software package SPSS (One way]
Analysis of Variance (ANOVA) and Tukey test/ t-test were utilized
to detect significance between-group differences for all variables,

Tukey test also identifies statistical errors).?

Alarcon (2011) and Alarcon (2015) retraced (operator blind-
ed) randomly selected 25 cephalometric x-rays and re-digitalized
them after interval of 10 days, then assessed method errors by us-
ing Dahlberg’s formula. Nassar (2018) applied the same but for 30
x-rays and 20 days interval. Abdelnaby & Nassar (2010) just men-
tioned retracing cephalometric X-rays, without specifying their

number, randomisation, or the gap interval.

Moreover, Alarcon (2011) transferred the digitized Cephalo-
metric tracing to tpsDIG software (TPS)?*%” to analyse and compare
cephalometric landmark’s superimpositions. Alarcon (2015), Ab-
delnaby & Nassar (2010) and Nassar'? did not mention any digital
system for the same purpose. Involving the TPS might not affect the
significance of measurements, but should probably provide a more
illustrative image of the changes that occurred in the measured ob-

ject’s shape.?

The force magnitude applied on the mandible through the chin
cup was 300g per side in all the trials, except for Abdelnaby & Nas-
sar (2010). The latter used 600g force also in one of its groups to
compare its effect to that of 300g, and as a result, the 600g force was
found to produce significantly more ramus height reduction than
the 300g. Deguchi?®* compared short-term chin-cup therapy (500g
force for 31 months), to long term therapy (250g to 300g force for
86 months) and concluded that long-term treatment resulted in a

significant improvement in class III malocclusion. Katashiba®® con-
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ducted a similar comparison as Deguchi,**3? but a group wore the
chin cup (250 g to 300g force) 14 hours per day for 2 years and
the other group (500g force) wore it over night time only. Katashi-
ba* observed that aggressive protocol of chin cup therapy was the
recommended solution for developing class Il malocclusions. Fur-
thermore, the concept of applying light continuous force in ortho-
dontics is usually applied in my practice as it is more controllable
and minimizes the risk of harmful excessive forces, especially when
patients continue wearing the orthodontic appliance but irregular
with the follow-up visits.

In regards to the wearing time of the device, the four trials
instructed their patients to wear it fourteen hours per day. In lit-
erature, wearing a chin cup for 10-14 hours daily, could affect the
direction of chin growth, as the direction alteration is linked to the
period of force exerted on the mandible.?*3*

On the other hand, ethnicity of the patients was not considered.
It is worthy to know the ethnicity of a study’s population as the
normal skeletal and soft tissues manifestations, and development
may vary. For example, individuals with Asian ancestry may pres-
ent with baseline characteristics that are different from others.’ De-
spite that, this did not seem to have a significant impact the studies
as the populations were selected from the registry of public univer-
sities, which usually treat the locals of that place. In that case, I can
assume the patients were of the same race in each of the investiga-
tions.

Other controversies that were known by the researchers of the
four trials, but were not assessed or evaluated were the duration
of treatment and the long-term stability of the treatment results.
Alarcon (2011) and Alarcon (2015) reported satisfactory results
after treatment duration of 36 months, while Nassar (2018), and
Abdelnaby & Nassar (2010) observed similar effects after only 12
months of chin cup therapy. The description of the post treatment
clinical presentation is not illustrated clearly, and does not confirm
the achievement of CLI jaws relationship. Choices of their treat-
ment period were not justified, hence length of the therapy remains
questionable. In a systematic review, Nowrin (2017) stated that
long-term (more than 5yrs or until the end of juvenile growth) use
of chin cup significantly retards mandibular growth and is effective
in patients with severe Class IIIl malocclusion.?®

In regards to long-term mandibular modification stability, Suga-
wara,* noted that chin cup effects on the mandible were not sta-
ble on the long term, as the patient’s normal growth pattern of the
mandible continues, thus causing a relapse if chin cup therapy was
ceased before skeletal maturation. In addition, when recommend-
ing a long duration treatment phase, patient’s compliance should
be considered, as it is likely to have a significant impact on the suc-
cess of the intervention. A definitive conclusion about this contro-
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versy may not be possible due to the limited research on the topic.

In general, the four investigations concluded that chin cup
significantly improved the clinical manifestation of Class 3 maloc-
clusion due to skeletal and dentoalveolar modifications. Alacron
(2015) and Nassar (2018) also found that the soft tissues followed
the skeletal changes during chin cup therapy. Furthermore, Alacron
(2015) mentioned that the soft tissue measurements might be less
reliable than those of hard tissues, due to variation in its thickness
and tension, thus potentially concealing significant changes.’” This
fact about soft tissues measurements demands a vivid comparison
of the preclinicsl clinical and radiographic (soft and hard tissues)

manifestations.?®->°

Finally, this review did answer the controversy about the effec-
tiveness of chin cup in the management of Class 3 malocclusion. It
also proved that chin cup therapy has favorable impacts on facial
soft tissues. Nevertheless, it made me interested in conducting
future research about the long-term stability of treatment results
post chin cup therapy.

Conclusion

Based on the results of this study, the Chin-cup does form vi-
able option for the treatment of mandibular Prognatism in CLIII
malocclusion on the short-term. However, as it may increase the
lower anterior facial height, it is likely to be contraindicated for pa-
tients with pre-treatment hyperdivergent face. The outcome of the
present review shows that in literature there is limited knowledge
about the long term effect of chin cup and its treatment results sta-
bility, hence further researches are needed to focus on the latter
subject and the other related controversies that were not answered
in current paper.
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