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Abstract

Objective: The purpose of this longitudinal study was to investigate dentoskeletal parameter changes in
Class II patients after treatment with the Herbst appliance, therefore offering insights into treatment efficacy
andresults

Material and Methods: A prospective observational design was employed at the Orthodontic Department of
Children's Hospital and Institute of Child Health & Avicenna dental College, Lahore in Lahore, Fifty patients
who met the inclusion criteria completed pre-treatment assessments, Herbst appliance therapy, and post-
treatment evaluations. The data collection includes demographic information, baseline dentoskeletal
parameters, and post-treatment measures.

Results: The study included 50 cases, with 34% (n=17) aged 11-12 years and 66% (n=33) aged 13-14 years.
Pre-treatment values for SNA were 82.08+0.97, SNB was 75.12+1.32, and IMPA was 95.8242.32. Post-
treatment, SNA decreased to 80.8+1.16, SNB increased to 76.34+1.44, and IMPA rose to 100.62+2.83. Mean
differences post-treatment were -1.28+0.61 for SNA, 1.22+0.55 for SNB, and 4.8+1.31 for IMPA, with p-
values 0f0.07, 0.01, and 0.01 respectively, indicating significant mandibular advancement and lower incisor
inclination.

Conclusion: Herbst appliance therapy significantly improved dentoskeletal parameters in skeletal Class 11
patients, particularly enhancing mandibular position and dental aesthetics. These findings underscore the
importance of tailored treatment strategies for optimal orthodontic outcomes.
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Introduction efficient orthodontic therapy, especially for skeletal
Class II malocclusions with mandibular retrognathism.'
Because of their skeletal structure, these malocclusions
present difficulties, sometimes demanding orthognathic

Functional appliances are considered to be a very
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functional appliances [FFA], such as the Herbst, require
less active patient engagement than removable functio-
nal appliances, whichrely largely on patient compliance.’
Furthermore, Class II division 1 malocclusion, the
most common sub-classification of malocclusion,’ has
been addressed using a variety of therapeutic approaches.
Extraction of the upper first permanent molars has been
proposed as a possible therapeutic option, especially in
situations of extensive molar damage or previous extrac-
tions. Studies have found considerable improvements
in the PAR index using this treatment plan, demonstra-
ting its usefulness in obtaining ideal dental results.’
The Herbst appliance is extensively used in orthodontics
for Class II correction, providing benefits like relatively
shorter treatment periods and a lower reliance on patient
compliance.’ Its effects include both skeletal and dental
changes dental, such as anterior protrusion of the lower
dental arch and distalization of the upper arch.” However,
a variety of skeletal changes are observed among people,
which are influenced by characteristics such as gender
and treatment duration. One prominent disadvantage
of the Herbst therapy is the proclination of the lower
incisors, which is caused by the stresses imposed by
the appliance.’ Despite this, the Herbst appliance has
therapeutic advantages over other functional appliances,
such as continuous 24-hour therapy and no interference
with speech.” In current dentofacial orthopedics, Herbst
appliance therapy followed by a conventional fixed
appliance treatment phase, has proven to be an effective
strategy for treating severe Class II malocclusions.”
The first phase, the Herbst appliance phase accomplishes
Class II correction, while the second phase of fixed
appliance concentrates on ultimate tooth alignment,
yielding total treatment results."” The current study
assesses the dentoskeletal effects of Herbst appliance
therapy in skeletal Class II, Class Il division 1, mandi-
bular retrognathic individuals. This study aims to pro-
vide clinicians with additional data for future differential
treatment planning by combining insights from previous
research and clinical observations, thereby contributing
to the refinement of orthodontic strategies for Class I1
malocclusions and potentially reducing reliance on
surgical interventions.

Material and Methods

This prospective observational study, carried out at the
Orthodontic Department of Children's Hospital and
Institute of Child Health & Avicenna dental College,
Lahore in Lahore, Pakistan from October 2016 till March

2017.1RB No was CPSP/REU/DSG-2014-075-1438
dated 11-06-2016. The sample size was 50 patients,
which were carefully calculated to assure statistical
significance. This calculation was based on a 95%
confidence level and 80% power of test, with an
expected mean change in SNA (sagittal relationship of
the maxilla to the cranial base) in the study participants
of -1.35£1.113. The sample selection procedure was
carefully planned to ensure the study's reliability. Non-
probability sequential sampling was used, which
ensured a methodical app-roach to participant
inclusion. Inclusion criteria were carefully defined to
capture a specific subset of patients: those with a
Skeletal Class II relationship with an ANB angle
greater than 4° and an SNB angle less than 78°, aged
11 to 14 years, presenting with an overjet of at least 5
mm, and possessing a specific SN-MP angle range of
32°+4°. Additionally, bilateral Class Il molar and canine
relations were required for inclusion. In contrast, patients
who had previously received orthodontic treatment
were excluded, as well as were those born with missing
or removed permanent teeth, with the exception of third
molars. Patients with syndromes or skeletal abnorma-
lities were also excluded to ensure that the research
cohort was homogenous and devoid of confounding
characteristics that may bias the results. The data collec-
tion began with the identification of 50 suitable children
from the orthodontic clinic at The Children's Hospital
in Lahore. The informed consent process was carried
out, ensuring that participants were fully informed
about their participation in the study and the processes
involved. The Institutional Review Board provided
ethical approval to ensure that the research was conduc-
ted in accordance with the highest ethical standards.
Each participant's basic demographic information, such
as name, age, residence, and contact information, was
thoroughly documented to guarantee proper data recor-
ding. Baseline values for dentoskeletal parameters were
rigorously gathered to lay the groundwork for pre-treat-
ment evaluation. The Herbst appliance, especially Ban-
ded Design, was used during the active therapy period.
A wax construction bite was recorded with the jaw in
a forward posture, resulting in edge-to-edge incisors.
When a normal or corrected overjet was achieved,
indicating the finish of active therapy, post-treatment
data were methodically gathered.

Results
This study included a total of 50 cases/patients that
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satisfied strict inclusion/exclusion criteria in order to
reveal the Dentoskeletal parameter changes in skeletal
Class Il patients treated with the Herbst appliance, offe-
ring critical insights into orthodontic care techniques.
The age distribution study indicated a large proportion
of patients aged 11-12 years (34%, n=17), emphasizing
the need of early intervention in treating Class II malo-
cclusions during the growth phase (Table-1). The remai-
ning 66% (n=33) in the 13-14 age group highlight the
possible diversity in treatment results dependent on

Table 1: Age and Gender distribution (n=50)

Variable Categories N (%)
Age 11-12 17 (34%)
13-14 33 (66%)
Mean Age (S.D) 12.54 (1.41)
Gender Male 19 (38%)
Female 31 (62%)

developmental stage. The gender distribution revealed
a greater number of female participants (62%, n=31)
than males (38%, n=19), indicating possible gender-
related variations in orthodontic treatment responses,
which have been seen in earlier study but require more
exploration.

The mean changes in Dentoskeletal parameters pre-
and post-treatment with the Herbst appliance indicated

Table 2: Comparison of mean change in dentoskeletal para-
meters in class Il patients treated by twin block (n=50)

placement and facial harmony. The significant rise in
IMPA post-treatment (100.62+2.83) suggests an inc-
rease in lower incisor inclination.

The mean difference analysis after treatment revealed
complex findings. The SNA mean difference (-1.28 +
0.61) was not statistically significant (p-value: 0.07),
indicating minimal changes in maxillary position. How-
ever, the SNB mean difference (1.22+0.55) was highly
significant (p-value: 0.01), indicating significant mandi-
bular advancement, improving dental and facial aesthe-
tics — an important outcome in Class II correction.
The Herbst device increases lower incisor inclination,
as evidenced by a substantial IMPA mean difference
(4.8£1.31, p-value=0.01).

Stratification by age and gender allowed for a more
thorough study, finding possible moderators impacting

Table 3: Stratification for data regarding mean difference
after treatment with regards to age (n=100)

P Age: 11-12 Age: 13-14 P
atra- years . years .
meter: a a
eters Mean SD value Mean SD value
SNA -1.30 0.64 023 -1.24 0.56 0.10
Mean B 118 053 0001 129 059 0.001
difference
IMPA 479 1.11 0.001 4.82 1.67 0.001

Pre- Post

. o
Para- Treatment Treatment DTN e =
meters g

Mean SD Mean SD Mean SD
‘5 SNA  82.08 097 808 1.16 -1.28 0.61 0.07
ég SNB 7512 132 7634 144 122 0.55 0.01
ﬂ-g IMPA 95.82 232 100.62 2.83 4.8 1.31 0.01

interesting results. Pre-treatment values for SNA (82.08
+0.97) and SNB (75.124+1.32) were within predicted
ranges for Class Il malocclusions, suggesting a baseline
presentation in our study population. The pre-Treatment
IMPA score (95.8242.32), indicates incisor inclination,
a key indicator in evaluating treatment success for
mandibular advancement(Table-2).

Post-treatment evaluations revealed considerable changes.
The decrease in SNA (80.8+1.16) post-treatment indi-
cates a positive shift in maxillary position, which aligns
with treatment aims to rectify Class Il connections.
Increased SNB (76.34+1.44) leads to better mandibular

treatment results. The observed mean differences high-
light the multidimensional nature of Class II correction,
underlining the importance of individualized treatment
approaches based on patient characteristics and develop-
mental phases. These findings have practical relevance,
helping orthodontists optimize treatment options for
Class Il malocclusions, particularly in young patients
receiving Herbst appliance therapy (Table-3).

Discussion

Our study explores into the intricacies of dentoskeletal
alterations caused by the Herbst appliance in Class II
malocclusions, providing insight into its therapeutic
effectiveness and implications for orthodontic treatment.
One important issue investigated is the best time to begin
functional appliance therapy. McNamara et al. (2020)
highlight the need of timely therapy with the pubertal
growth spurt to optimize therapeutic effects.” The
gender and age-related distributions in our study were
carefully adjusted to ensure a strong comparison between
pre-treatment and post treatment measurements. Accor-
ding to Carneiro Chagas Tanus (2022), patients with
smaller and retrusive mandibles react better to functional
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appliance therapy, which is an important component
in our treatment outcome study." The methodology
provides a targeted evaluation of the Herbst appliance's
influence on dentoskeletal parameters, yielding useful
insights into its therapeutic value for Class Il malocclu-
sion. Analysis of sagittal skeletal changes reveals intri-
guing findings on maxillary and mandibular changes
caused by the Herbst device. While no substantial influ-
ence on maxillary development was observed, the
appliance revealed considerable improvements in
mandibular positioning, which were consistent with
treatment goals for Class II correction. These findings
are consistent with previous research demonstrating the
Herbst appliance's usefulness in encouraging mandibular
growth and repositioning, particularly in cases with
mandibular retrusion.*'* The Herbst appliance's substan-
tial improvements in mandibular dimensions contribute
greatly to occlusal relationship and facial esthetics,
strengthening its function as an effective treatment
option for Class I malocclusions.” Moving on to dental
changes caused by the Herbst device, this appliance
focuses on occlusal relationships, molar position and
incisor protrusion.” These alterations, while important
for occlusal correction, also affect vertical dimensions
and anterior-posterior tooth placements. Dental altera-
tions, particularly in overjet and molar correction per-
centages, demonstrated a balanced role for skeletal and
dental components in treatment results.” Herbst therapy
resulted in significant distalization of upper molars and
lower incisor protrusion, consistent with existing data
on Herbst-induced dental changes.” The study's findings
support previous literature on the Herbst appliance's
influence on dental parameters and emphasize the impor-
tance of rigorous and careful monitoring of dental
changes during therapy. Vertical skeletal changes, such
as increased lower face heights and ramus elongation,
demonstrate the Herbst appliance's overall impact on
facial morphology and mandibular development.”
These adjustments not only enhance aesthetics, but
also help to stabilize occlusal relation and long-term
treatment outcomes.

The study's strengths include its prospective observa-
tional design, which allows for long-term data collection
and assessment of treatment results in a real-world
clinical context. The addition of a well-defined sample
size derived using statistical power and confidence
levels improves the study's robustness. Furthermore,
using consistent data collecting techniques and verified
measuring tools improves the reliability and validity
of the results. Furthermore, the stratification of data by

age and gender aids in the management of potential
confounding variables, adding to the study's scientific
strength. However, there are certain Limitations to
consider. The study's six-month length may not capture
long-term therapy effects, particularly skeletal altera-
tions that may continue to evolve after this time period.
The use of non-probability sequential sampling may
add selection bias, reducing the generalizability of the
results to a larger sample. Furthermore, the study's
emphasis on dentoskeletal characteristics may ignore
other essential considerations, such as patient-reported
results or potential therapeutic side effects. Future study
might address these limitations by including longer
follow-up periods, using randomization to select sam-
ples, and conducting a more detailed assessment of
treatment results.

Conclusion

The study's findings provide important insights into
the Herbst appliance's multifarious impact on dento-
skeletal parameters in Class Il malocclusions. This study
makes a substantial contribution to our understanding
of functional appliance treatments and their personalized
applications in orthodontic practice by matching treat-
ment scheduling with growth spurt stages and using a
thorough approach.
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