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Abstract conventional sliding mechanics with molar hook

Aim: To compare anterior intrusion and retraction effects
of Long Vertical Molar Arm (LVMA) group and routine
fixed mechanotherapy group cephalometrically.

Materials and Methods: A total

undergoing orthodontic treatment after the extraction of

of 42 patients

first and second maxillary premolars were stratified into
2 groups (n=21 in each group). Patients in group 1
retraction

obtained maxillary incisor intrusion and

treatment using LVMA. While group 2 patients received

anchorage. Patients were bonded with MBT 0.022" slot
brackets and 0.019 x 0.025" stainless steel (SS) arch
wires, with 250-300 g retraction force applied by means
of elastomeric chains. Before and after treatment
cephalograms were assessed by means of Dolphin
Imaging Software. Measurement reliability was verified
by intraclass correlation. Intergroup and pre-post
comparisons were analyzed using independent and paired

t-tests in SPSS v21.
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With

statistically no significant differences was found between

Results: respect to skeletal malocclusion
two groups. LVMA group showed significantly greater
upper incisor retraction (P = 0.007) and better vertical
control, reflected in SN-OP, U1-MH, U6-MH with a P
value of 0.017, 0.011, and 0.004 respectively. Soft tissue
changes, including nasolabial angle, were not significant
(P =0.105).
Conclusion: LVMA mechanics

maxillary incisor intrusion and retraction with superior

provide effective

dental control and reduced molar extrusion compared to

conventional sliding mechanics, while producing
favourable soft tissue effects.
Keywords: Long Vertical Molar Arm, Intrusion

mechanics, Retraction mechanics, Maxillary incisors,
Cephalometric analysis, Orthodontic anchorage, Fixed
orthodontic appliance.

Introduction

A deep bite characterized by increased overlap between
maxillary and mandibular anterior teeth. Hotz and
Muhlemann? categorized deepbite into true deep bite and
pseudo deep bite. True deep bite arises by infraocclusion
of posterior segments (class Il division 1l malocclusions)
while pseudo deep bite occurs by dentoalveolar extrusion
of the anterior teeth, as seen in (class Il division |
malocclusions). Deep bite was also classified into
skeletal and dental deepbite by Rakosi?.

Excessive gingival exposure of more than 2 mm is
known as “high gingival" or “gummy smile.”® Gummy
smile is characteristically complex, multifactorial and
results from combination of dental, skeletal, and soft
tissue features. Those of dental etiology are excessive
eruption and severe proclination of maxillary anterior
teeth, disproportionate crown length and width of
anteriors. Skeletal etiology are excessive vertical growth

of maxilla and anterior-posterior skeletal cant. Those of
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soft tissue etiology are hypermobile upper lip, gingival
enlargement, short upper lip and altered passive eruption
of anteriors.* The preferred choice of treatment is
intrusion of maxillary incisor if dento-alveolar extrusion
of anterior region causes gummy smile.

Deepbite and gummy smiles patient, especially with
vertical growth pattern require maxillary anterior teeth to
intrude and retract.® Different approaches to intrude
maxillary anteriors include intrusion arches, intrusion
bends and curves, J hook headgear, temporary anchorage
devices, Connecticut intrusion arches, utility arches, K sir
Arch, Burstone intrusion arches, and tip back springs.®
Headgears have a problem of patient compliance and are
more often indicated only in growing patients. Although
TADs are compliance free, their stability rates are
inconsistent. Additionally, intrusion and retraction using
TADs require at least two microimplants, which makes
the procedure expensive and more invasive. ’

The LVMA is a vertical wire of length 0.019 x 0.025” SS
with a hook on the superior end with the free end facing
distally. A horizontal component of the wire at the
inferior end enters the auxiliary molar tube from the
distal end. The biomechanical advantages offered by the
LVMA arm are its ability to direct forces above, below
and through center of resistance of maxillary tooth.
Additionally, height of arm could be varied to alter the
vector of force according to sulcus depth.®

Achieving controlled incisor retraction and intrusion is
crucial for optimal esthetics and stability in orthodontic
treatment. Conventional sliding mechanics often cause
incisor tipping, extrusion, and anchorage loss, while
skeletal anchorage systems, though effective, are
invasive and technique-sensitive. The LVMA offers a
simpler alternative that directs force near the center of
resistance in anterior region, promoting controlled
without  additional

retraction and true intrusion
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anchorage. In this study skeletal, dental, and soft tissue

effects were compared between LVMA with
conventional sliding mechanics during maxillary incisor
retraction.

Thus, this research compares the anterior intrusion and
retraction effects of the LVMA group and routine fixed
mechanotherapy group cephalometrically.

Materials and Methods

This prospective, randomized controlled study was
conducted in patients undergoing fixed appliance therapy
after extraction of 1st and 2nd maxillary premolars, who
reported to Department of Orthodontics over a period of
2 years. Institutional ethical committee provided the
necessary ethical approval (RDC/IEC/10/2022/2685).
Patients included in the study had no previous history of
orthodontic treatment and required therapeutic extraction
of the upper premolars during their fixed appliance
therapy. Patients with previously extracted permanent
teeth (except third molars), congenitally missing teeth,
medically compromised cases, or any craniofacial

disorders (cleft palate and lip) were excluded.
Additionally, patients with local or systemic diseases, a
history of trauma affecting orthodontic treatment
outcomes, or those taking systemic medications were
also excluded from the study. Sample size was predicted
by means of G *power version 3.1.9.4. For the power at
0.80 and Type I error rate, 0=5%, and effect size of 0.93.
The total sample size calculated was 42, divided into two
groups- 21 subjects per group.

Methodology

42 subjects were randomly stratified into two groups
(n=21). In Group 1 subjects for whom intrusion and of
maxillary incisors with anchorage from the LVMA was
carried out. Group 2 consisted of a control group of 21
subjects for whom orthodontic treatment was done using

routine sliding mechanics for retraction with anchorage
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from the molar hook. Pre and post standardized
cephalograms were obtained and assessed for 20
parameters (8 linear and 12 angular measurements, which
included dental, skeletal, and soft tissue parameters
(Figure 1 and 2). Cephalometric analysis was done to
determine amount of intrusion and extrusion effects
produced in both groups. Cephalometric measurements
were carried out using dolphin software (version 11.95
premium), except for one variable which included the M
point, was traced manually on acetate paper with a 0.3H
intraclass

pencil. The reliability was checked by

correlation.

Angular and Linear Skeletal Parameters

FH PLANE *°/

LAFH (mm)

Figure 1: Skeletal Parameters

Angular and Linear Dental Parameters

OVERBITE

(

Figure 2: Dental Parameters
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Intervention

All patients were strapped up a with MBT prescription
0.022 slot bracket system and retraction was executed
with 0.019 x 0.025” SS posted arch wire after all 1st
bicuspid extractions using sliding mechanics with a force
range of 250-300g rendered with elastomeric chains. In
group 1, a long vertical arm was made with 0.019 x
0.025” SS wire. LMVA (Figure 3) consists of a
horizontal section which enters the auxiliary molar tube
from the distal with the vertical arm of approximately
10mm which ends up in a hook with the free end facing
distally. During retraction, elastomeric chains were
engaged from hook at the posterior to posted arch wire in
the anterior (Figure 4A). In group 2 during retraction the
elastomeric chain was engaged from the ball end hook on
the molar tube at the posterior to the posted arch wire in
the anterior as in conventional mechanics (Figure 4B).
Pre and post retraction standardized lateral cephalograms
were taken and a total of 20 cephalometric parameters

using the dolphin software (Version 11.95 premium)

were taken for the study.

Figure 2: A) Force applied on to the LVMA,; B) regular

conventional class 1 mechanics

©2025 1IDSIR, All Rights Reserved

Outcomes assessed

In this study, 10 cephalometric — landmarks namely
Gonion (Go), Sella (S), Nasion (N), Subspinale (Point
A), Orbitale (Or), Menton (Me), Porion (Po), Point M
(M), Posterior Nasal Spine (PNS), and Anterior Nasal
Spine (ANS),; and 7 reference planes including Sella-
Nasion (SN) plane, Occlusal Plane (OP), Frankfort
Horizontal Plane (FHP), Nasion-Point A (N-A) plane,
Palatal Plane (PP), Mandibular Plane (Go—-Me), and M
Horizontal

(MH) plane were used for analysis.

Cephalometric included skeletal
measurements comprised SNA, FMA, SN-PP, and PP—

FH, while linear parameters included ANS—Me (lower

analysis angular

anterior facial height) and N-ANS. Dental angular
measurements evaluated maxillary incisor and molar
inclinations namely U1 to NA, U1 to SN, U1 to MH, and
Ul to FH; U6 to MH; PP to OP; and SN to OP. Linear
dental parameters included Ul to NA, Ul to MH, U6 to
MH, overjet, and overbite. The soft tissue parameter was
assessed using nasolabial angle. Superimposition of
cephalometric tracings on the ANS-PNS plane compared
pretreatment and post-treatment changes.

Statistical analysis

Data were entered on Microsoft Excel Spreadsheet and
descriptive statistics were generated. Statistical analysis
were done using IBM SPSS Statistics Version 21.
Independent  samples  t-test assesed intergroup
differences, while paired samples t-test assesed pre and

post treatment intervention within the group.
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Results

Table 1: Comparison of skeletal parameter between groups

Parameter Study Group Control Group p value
SNA (°) -0.50 £ 0.65 -0.40 + 0.63 0.439
FMA (°) +0.52 +3.46 +0.85+£2.02 0.305
SN-PP (°) -0.33£1.15 +0.14+1.93 0.184
FH-PP (°) -1.62 £ 1.96 +0.43 +1.43 0.104
LAFH (mm) +0.82 £ 1.10 +1.14+0.93 0.741
N-ANS (mm) +0.13 £ 0.60 +0.27 £0.35 0.680

Skeletal measurements showed no significant difference
between two groups. Both the groups had minimal
changes in sagittal and vertical measurements. The
average reduction in the SNA angle was similar for both
groups, at —0.50° + 0.65 and —0.40° £ 0.63, indicating a
slight sagittal skeletal change. Vertical measurements
(SN-PP, FMA, and FH-PP) showed statistically non-
Table 2: Comparison of dental parameter between groups

significant mild increases or decreases suggesting that
intrusion mechanics used in the study group did not cause
meaningful changes to vertical skeletal structure. Linear
parameters, such as LAFH and N-ANS, also showed
slight increases, but these were not statistically

significant between two groups (Table 1).

Parameter Study Group Control Group p value
U1-NA (°) -9.25+4.84 -6.06 + 6.04 0.310
U1-NA (mm) -5.53+£2.10 -2.96 £ 5.23 0.007*
U1-SN (°) -10.20 £ 6.25 -1.94 +10.52 0.271
U1-MH (°) -8.76 £ 6.52 -4.33 +5.98 0.687
U1-FH (°) -9.67 +5.82 -5.31+4.63 0.558
U6-MH (°) +4.95+3.11 -0.71 +3.99 0.207
PP-OP (°) -1.07 £2.49 -0.28 £3.35 0.530
SN-OP (°) -1.89+£2.22 -0.97 £ 3.76 0.017*
U1-MH (mm) -2.19+£0.68 +0.90 £ 0.30 0.011%*
U6-MH (mm) +0.93 +£0.18 +1.05 +0.67 0.004*
Molar Mesial Movement (mm) +0.43 £0.60 +1.33+£0.48 0.189
Overjet (mm) -229+1.23 -1.38+1.24 0.559
Overbite (mm) -2.14+0.79 -1.14£1.20 0.231

* Statistically significant p- value (P < 0.05)
The study group exhibited significantly greater dental
changes with greater reduction in UI1-NA linear

measurement (—5.53 + 2.10 mm) compared with the

©2025 1IDSIR, All Rights Reserved

control group (—2.96 + 5.23 mm), with a statistically
significant difference (P = 0.007), indicating enhanced
upper incisor retraction in the study group. Additionally,
changes in SN-OP (P = 0.017), U1-MH (P=0.011), and
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U6-MH (P=0.004) were significant, reflecting improved
intrusion and control of the maxillary anterior segment
when using LVMA. Other angular and linear dental

Table 3: Comparison of soft tissue changes between groups

parameters showed comparable changes between groups

without significant differences (Table 2).

Parameter Study Group

Control Group P-Value

Nasolabial Angle (°) +12.48 +£7.39

+7.86 + 4.84 0.105

Soft-tissue analysis revealed a larger nasolabial angle
increase in the study group, suggesting increased soft
tissue response following retraction of upper anteriors
using vertical molar arm mechanics. However, this did
not show statistical significance (P =0.105) (Table 3).

Even though the present study did not intend to study the
changes on the smile, it was very evident that almost all
patients with gummy smiles were corrected satisfactorily
(Figure 5). This addition was not made as the control
group did not have gummy smile and there could not be

any comparisons.

A

Figure 3: Pre-treatment (A) and post-treatment (B) result
using LVMA

The greater upper incisor intrusion observed in the study
group can be attributed to the retraction force vector
acting above the maxillary centre of resistance (Cres),
generating an anticlockwise moment of the occlusal
plane and increased intrusive forces (Figure 6A). In
contrast, in the control group, the force vector passed
below the Cres, producing an anticlockwise moment
associated with anterior extrusion. After extraction of
first premolar, Cres shifted distally toward root of second

premolar, positioning the hook superior to it (Figure 6B).

©2025 1IDSIR, All Rights Reserved

The upper molar exhibited reduced extrusion in the study
group, as the force vector passed above its Cges,
producing a clockwise moment (Figure 7A), whereas in
the control group, the vector passed below, inducing an
anticlockwise moment (Figure 7B). The longer vertical
arm in the study group significantly increased the
clockwise moment. This force caused distal molar
tipping, which was enough to effectively counteract
unwanted molar extrusion providing enhanced anchorage
which explains the greater upper incisor retraction when

compared to the control group (Figure 8).

B - Conventional mechanics

A - Long vertical molar arm

Figure 6: Retraction vector force in A) study group; B)

control group

CE'

Figure 7: A) Anti-clockwise moment and mesial tipping
of molar B) Clockwise moment and distal tipping of

molar
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Figure 4: Distally tipped molar

Discussion

Achieving a favorable facial profile in orthodontics
depends on retraction and intrusion of maxillary incisors.
Intrusion of maxillary incisor is essential when treating
space closure, severe deep bites, correcting excessive
gingival display, thus enhancing both dental aesthetics
and function which relies mainly on controlled forces. To
minimize potential damage to root and surrounding
tissues, it is essential to lower effective force. Applying
excessive force, increases risk of root resorption and
unwanted reciprocal extrusion of posterior teeth. To
address these challenges LVMA system was designed to
precisely direct forces above, below, and through center
of resistance of maxillary teeth, thereby optimizing
intrusion and retraction for better orthodontic outcomes.9
Therefore, this study aims to cephalometrically compare
anterior intrusion and retraction effects of the LVMA
with routine fixed mechanotherapy.

In the skeletal parameters, the mean difference in FMA
angle between study and control groups was 0.33° with
the study group showing a minimal increase of 0.52°,
which was not significant statistically. This confirmed
that LVMA and conventional fixed therapy maintained
vertical skeletal movement. Other investigators like
Kaushik et al.®, Varlik et al.'* and Amasyali et al.'?
reported that mandibular plane angle open up in

Connecticut intrusion arch and utility arch groups. On

©2025 1IDSIR, All Rights Reserved

contrary to the present study, Kaushik et al'® reported that
mandibular plane angle was reduced slightly in the
miniscrew group. This could probably be because in the
mini-implant group, there was no extrusive forces on the
posteriors as the wires were sectional.

In the present study, mean difference of LAFH showed
an increased mean difference of 0.3mm between the
study and control groups. However, this was not
statistically significant. This indicates that both the
groups demonstrated an increase in LAFH. In the study
by Kaushik et al1°, the LAFH increased in the utility arch
group compared to the Connecticut group which is in
accordance with the present study. This may be due to
slight extrusion of posteriors as it provides anchorage in
the utility arch and the Connecticut arch mechanics.
Contrarily, absence of increase in facial height in their
mini screws validate that eliminating vertical strain on
posterior anchorage is key to vertical control. Any
remaining discrepancies between the current study and
previous research may be due to differences in overall
treatment duration or specific occlusal plane management
protocols.

With respect to dental parameter changes the mean
difference in the linear measurement from Ul to MH
plane between study and control groups was 3.09 mm, a
statistically significant result that demonstrates a
pronounced intrusion effect on upper incisors in the study
group. Within the study group, mean decrease in Ul to
MH was 2.19 mm. These findings align with Polat-Ozsoy
et al.’3, whose study achieved mean intrusion of
maxillary incisor 1.92 mm using miniscrews (1.2 mm X 6
mm) placed distal to maxillary lateral incisors. In their
comparison group using a utility arch made of blue
Elgiloy wire, a mean intrusion of 1.81 mm was observed.

Minor differences from prior studies may stem from

7

243

Page



Jishinsha CS, et al. International Journal of Dental Science and Innovative Research (1IJDSIR)

force magnitude, wire stiffness, or reference plane
selection.

Similarly, Jain et al.,** reported statistically significant
true intrusion of incisors (U1-PP) achieved with both
mini-implants and utility arches. Their mini-implants (6
mm x 1.4 mm) placed between maxillary central and
lateral incisors, loaded with 1.5 oz NiTi coil springs,
achieved mean true intrusion of 2.1 mm, with maximum
of 3 mm in one subject. The Ricketts utility arch group
attained an average intrusion of 1.33 mm. Raj et al. *°
also compared miniscrew-assisted intrusion with
Burstone’s intrusion arch and reported mean true
intrusions of 2.20 + 1.13 mm and 4.3 mm, respectively,
though difference was not statistically significant. Kumar
et al. 16, using a 0.016 x 0.022-inch NiTi Connecticut
intrusion arch, reported 2.07 mm of maxillary intrusion
with 60 g of force. In comparison, the present study
achieved a mean intrusion of 2.19 mm, greater than those
reported for the implant, utility arch, and Connecticut
intrusion arch groups. This may be attributed to the
increased length of the LVMA, producing a force vector
that passed above center of resistance of maxillary
dentition, thereby enhancing intrusive effect.

The mean difference in U6 to MH (linear) between the
two groups was 0.11 mm, indicating a significant
extrusive effect on the upper molars in control group
relative to study group. This finding aligns with Jain et
al.**, who observed significant molar extrusion (0.75
mm) with the utility arch. Kumar et al. *® reported molar
extrusion in Connecticut intrusion arch group of 1.20 +
0.32 mm. Phor et al. 1" noted a 3.33 mm increase in molar
position with the utility arch but only 0.16 mm
(nonsignificant) with miniscrews. In our present study,
the minimal extrusion (0.11 mm) was lower than that

reported for other groups, likely due to the longer LVMA

©2025 1IDSIR, All Rights Reserved

generating a clockwise moment on the molar as force
vector passed above its center of resistance.

The mean change in upper incisor to SN displayed a
difference of 8.26°

statistically significant, suggesting both groups achieved

between groups, though not
comparable maxillary incisor retraction. Deguchi et al.
and Goel et al. ¥, reported similar outcomes despite
differing mechanics (miniscrews and KSIR arch,
respectively). Conversely, Kaushik et al'°, DeVincenzo
and Winn20, and Sensik et al. ' observed slight
proclination of maxillary incisors, which might be due to
their non-extraction protocols.

Overbite changes in this study revealed a 1 mm
difference between groups, with the study group showing
a reduction of 2.14 mm, though not statistically
significant. This result agrees with Namrawy, El
Namrawy et al.,?2 who reported overbite reductions of 2.9
+ 0.8 mm with Connecticut intrusion arches and 2.6 + 0.8
mm with miniscrews. Similarly, Phor et al. 7 observed
greater overbite reduction with miniscrews (2.75 mm)
than with utility arches (0.67 mm). Polat-Ozsoy!? also
reported an overbite reduction of 2.25 £ 1.73 mm using
segmental arches with miniscrews. The slightly lower
overbite reduction in present study may be attributed to
reduced molar extrusion in the LVMA group primarily
due to true incisor intrusion, reflecting controlled and
precise vertical correction.

The main limitation of this study is its relatively small
sample size, which may decrease generalizability of the
findings. As a short-term analysis, it did not assess the
long-term stability or relapse potential of the intrusion
and retraction effects. The wuse of 2-dimensional
cephalometry limits evaluation of three-dimensional
tooth and soft tissue changes. Being a single-center
study, results may be influenced by operator technique or

patient demographics.
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Conclusion

The LVMA group had an increased intrusion effect on
fixed
mechanotherapy group. Additionally, the upper first

the upper incisors compared to routine
molars had an extrusion effect which was lesser in the
long vertical molar arm group compared to the routine
fixed mechanotherapy group. The study showed that the
upper incisors were retracted more with the long vertical
molar arm compared to fixed mechanotherapy group.
The molar extrusion effect resulted in an increase in
mandibular plane angle with both groups, but increased
more with routine fixed mechanotherapy group. It was
also observed that there was an increase in the lower
anterior facial height, with both the groups, but was
greater with the fixed mechanotherapy group compared
to the long vertical molar arm group. The long vertical
molar arm can be used successfully for the intrusion and
retraction of the maxillary incisors.
Reference
1. Hotz R, Muhlemann H. Die Funktion
Beurteilung und Therapie von Bissanomalien [The

of bite

in der

function in judgment and
abnormalities]. SSO
Zahnheilkd. 1952 Jun;62 (6):592-606.

2. Graber TM, Rakosi T, Petrovic AG. Dentofacial
orthopedics with functional appliances. St. Louis,
Mosby Co. 1985 May 1.

3. Brizuela M, Ines D. Excessive Gingival Display.
[Updated 2023 Mar 19]. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2025
Jan-. Available from: https://www.ncbi.nlm. nih.gov/
books/NBK470437/

4. Venugopal A, Manzano P, Ahmed F, Vaiid N,

Bowman SJ. Gummy smiles: etiologies, diagnoses &

therapy

Schweiz Monatsschr

formulating a clinically effective treatment protocol.

©2025 1IDSIR, All Rights Reserved

10.

11.

12.

In Seminars in orthodontics. 2024 Dec 1;30(5).482-
501.

Reddy SR, Jonnalagadda VN. Mini-implant assisted
gummy  smile and correction.
Contemporary Clinical Dentistry. 2021 Apr 1;12(2):
199-204.

Shetty SK, Soonthodu RS, Matur G. Intrusion
Mechanics in Orthodontics. 2024 Apr;9(4):2815-
2820.

Ritchie C, McGregor S, Bearn DR. Temporary

deep  hite

anchorage devices and the forces and effects on the

dentition and surrounding structures during
orthodontic treatment: a scoping review. European
journal of orthodontics. 2023 Jun 1;45(3):324-37.
Verma RK, Jena AK, Singh SP, Utreja AK.
Removable molar power arm. Contemporary Clinical
Dentistry. 2013 Jul 1;4(3):353-5.

Ruellas AC, Pithon MM, Santos RL. Maxillary
incisor  retraction:  evaluation of  different
mechanisms. Dental Press Journal of Orthodontics.
2013;18:101-7.

Kaushik A, Sidhu MS, Grover S, Kumar S.
Comparative evaluation of intrusive effects of
miniscrew, Connecticut intrusion arch, and utility
intrusion arch-An in vivo study. Journal of Pierre
Fauchard Academy (India Section). 2015 Dec 1;29
(4):69-76.

Varlik SK, Alpakan OO, Tiirkéz C. Deepbite
correction with incisor intrusion in adults: a long-
term cephalometric study. American Journal of
Orthodontics and Dentofacial Orthopedics. 2013 Sep
1;144(3):414-9.

Amasyali M, Sagdi¢ D, Olmez H, Akin E, Karacay
S. Intrusive effects of the connecticut intrusion arch
and the utility intrusion arch. Turkish Journal of

Medical Sciences. 2005;35(6):407-15.

245

Page



Jishinsha CS, et al. International Journal of Dental Science and Innovative Research (1IJDSIR)

13.

14.

15.

16.

17.

18.

19.

Polat-Ozsoy O, Arman-Ozcirpici A, Veziroglu F.
upper The
European Journal of Orthodontics. 2009 Aug 1;31
(4):412-6.

Jain RK, Kumar SP, Manjula W.Comparison of

Miniscrews for incisor intrusion.

Intrusion Effects on Maxillary Incisors Among Mini
Implant Anchorage, J-Hook Headgear and Utility
Arch.J Clin of Diagn Res.2014; 8(7):ZC21-ZC24.

Raj A, Acharya SS, Mohanty P, Prabhakar R,
Karthikeyan MK, Saravanan R, Vikram NR.
Comeparison of intrusive effects of mini screws and
Burrstone intrusive arch: a radiographic study.
Advances in Human Biology. 2015 May 1;5(2):49-
55.

Kumar P, Datana S, Londhe SM, Kadu A. Rate of
intrusion of maxillary incisors in Class Il Div 1
malocclusion using skeletal anchorage device and
Connecticut intrusion arch. medical journal armed
forces india. 2017 Jan 1;73(1):65-73.

Phor D, Sharma A, Upadhyay S. Comparison of
Intrusive Effects of Miniscrews and Utility Arch and
Their Effects on Root Resorption. IOSR Journal of
Dental and Medical Sciences. 2018 September; 17
(9):10-14.

Deguchi T, Murakami T, Kuroda S, Yabuuchi T,
Kamioka H, Takano- Yamamoto T. Comparison of
the intrusion effects on the maxillary incisors
between implant anchorage and J-hook headgear.
Am J Orthod Dentofacial Orthop 2008; 133:654-60.
Goel P, Tandon R, Agrawal KK. A comparative
study of different intrusion methods and their effect
on maxillary incisors. journal of oral biology and
craniofacial research. 2014 Sep 1;4(3):186-91.

©2025 1IDSIR, All Rights Reserved

20.

21.

22.

DeVincenzo JP, Winn MW. Maxillary incisor
intrusion and facial growth. The Angle Orthodontist.
1987 Oct 1;57(4):279-89.

Senisik NE, Tiirkkahraman H. Treatment effects of
intrusion arches and mini-implant systems in
deepbite patients. American journal of orthodontics
and dentofacial orthopedics. 2012 Jun 1;141(6):723-
33.

El Namrawy MM, Sharaby FA, Bushnak MA. Mini-
screw for deep bite correction: A Prospective clinical

trial. IOSR J Dent Med Sci. 2015;14:8-13.

246

Page



