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Class | Bimaxillary Proclination Treated With Tear
Drop Loop- A Case Report
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Seventeen years male presented a skeletal Class | relation with bimaxillary dental proclination and edge

to edge bite with tongue thrusting habit. Extraction of first premolars was planned to correct anterior
proclination and achieve lip competency. Tear drop loop was used to retract upper and lower anteriors in order to
reduce proclination. Habit reminding appliance was placed on the palatal surface of upper anteriors. Post treatment
incisors inclination was improved and tongue thrusting habit was eliminated. As the incisors were retracted, lip compe-
tency, facial convexity and nasolabial angle improved.

INTRODUCTION

Bimaxillary dental proclination is a condition characterized
by proclined upper and lower incisors and an increased
procumbency of the lips. It is a malocclusion frequently
encountered in Americans of African’* descent and Asian
populations®¢. Etiology of bimaxillary proclination is mul-
tifactorial and consists of a genetic component as well as
environmental factors, such as mouth breathing, tongue
thrusting habit and tongue volume.’

Treatment protocol routinely consists of extracting first
premolars followed by retraction of the anterior teeth with
maximum anchorage. Group A anchorage mechanics al-
lows the anterior teeth to be retracted to greatest extent,
with minimal forward movement of anchoring teeth. Re-
traction of maxillary and mandibular anterior teeth is aimed
at a decrease in the soft tissue procumbency and convex-
ity®?10. Retraction of anterior teeth during extraction space
closure can be achieved by two techniques (a) friction (slid- R .

ing) mechanics and (b) frictionless (loop) mechanics." The

ideal force delivery technique should meet the following Fig 2: Pre treatment intra oral photographs
criteria’?: It should provide optimal tooth moving forces,
comfortable for the patient, differential space closure, aug-
ment anchorage and economical. The optimal force level
for retracting anterior has been indicated to be in the
range of 150 to 250 grams'. Various loops used in fric-
tionless mechanics are vertical loop, boot loop, tear drop
loop, T loop, omega loop, delta loop, mushroom loop
etc'. Tear drop loop is simple, economic, easy to fabricate
and easy to activate. This case report describes use of fric-
tionless mechanics with Tear Drop loop in a patient with
bimaxillary dental proclination.

Fig 3: Pre treatment panoramic and lateral cephalomet-
Fig 1: Pre treatment facial photographs ric radiographs
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CASE PRESENTATION

20-year-old male patient’s chief complaint was “I want to
get braces because my upper and lower front teeth are
forwardly placed.” Patient presented tongue thrusting
habit. Patient’s oral hygiene was satisfactory with no rele-
vant medical history. Extra-orally, he showed skeletal Class
| relation, convex profile, procumbent upper and lower
lips, shallow mentolabial sulcus and excessive lip strain
on closure (Fig 1). Dentition was characterized by a Class
| molar relation bilaterally with severe bimaxillary dental
proclination rotated upper canine, spacing, and edge to
edge bite, with coincident midlines (Fig 2). Panoramic ra-
diograph showed presence of 32 teeth with no evidence
of bone loss. Lateral cephalometric radiograph showed a
Class | skeletal pattern with Class | bimaxillary dental pro-
clination and vertical growth pattern, as evidenced by SN-
mandibular plane angle of 34°. Maxillary and mandibular
incisors were proclined with U1 Na-11 mm/45° and L1 Nb-
11 mm/41° (Fig 3).
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TREATMENT OBJECTIVES

The primary objective was to eliminate tongue thrusting
habit. In the maxillary dentition, the treatment objectives
were to reduce dental proclination and achieve a more
normal axial inclination of the incisors. Treatment objec-
tives in the mandibular arch included reduction of dental
proclination and reduce anterior spacing. Treatment objec-
tives for the occlusion were to maintain the Class | canine
and molar relation, establish ideal overjet and overbite.

TREATMENT PLAN

The main criteria in determining the applicable treatment
plan was the severity of dental proclination and lip incom-
petency. Extraction of four first premolars was planned to
correct dental proclination and reduce lip incompetency.
Group A anchorage was needed to retract incisors and
prevent mesial movement of maxillary molars. To enhance
anchorage, transpalatal arch in maxilla and lingual arch in
mandible was considered and frictionless mechanics was
planned to accomplish differential space closure.

Table 1. CEPHALOMETRIC FINDINGS

VARIABLE |3TAND- |pRe-TREATMENT [FORLTREAT
SKELETAL

SNA 82° + 2° [g1° 81°

SNB 80° = 2° |79° 79°

ANB 20 20 20

SOCN = 1320 34° 35°
IR [rom [rom [1em
DENTAL

UT-SN  |102°22° |120° 101°
UT-NA (307 |11 mm / 45° 4 mm / 24°
L1 -NB 32/ |11 mm /410 3.5 mm / 19°
IMPA 920450 [107° 90°
OVERJET |2 mm 0 mm 1 mm
OVERBITE |2 mm 0 mm T mm
SOFT TISSUE

R [ [

tjllll_:EP =S 0 mm 4 mm 0.5 mm
hHE =S 0 mm 3 mm 0 mm

TREATMENT PROGRESS

MBT appliance (Ormco, Glandora, CA) 0.022x0.028" slot
was used. Bondable buttons were bonded on the pala-
tal aspect of maxillary anteriors as a habit reminder. A
transpalatal arch in maxilla and a lingual arch in mandible
were placed on banded first molars to enhance anchor-
age. Alignment and leveling was accomplished with fol-
lowing sequence of arch wires: (a) 0.016" heat activated
nickel-titanium arch wires (b) 0.018" stainless steel arch
wires and (c) 0.017x0.0257stainless steel arch wires. The
arch wires were cinched distal to molar to avoid maxillary
and mandibular incisor proclination. After aligning and lev-
elling, the maxillary and mandibular dentition was consoli-
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dated on 0.017x0.025" stainless steel arch wires. The en
masse retraction was accomplished by the Tear drop loop,
which was fabricated with 0.019x0.025" stainless steel
wire. The loop was activated by 2 mm every six weeks.
15° of o bend and 25° of B bend was given in the Tear
drop loop which generated differential moment to accom-
plish differential space closure (Fig 4). The space closure
was completed 14 months after commencement of ortho-
dontic treatment (Fig 5). After accomplishing space clo-
sure, 0.021x0.025” titanium molybdenum aluminum wires
was placed for finishing. Settling was accomplished with
0.021x0.025" braided stainless steel arch wires with trian-
gular vertical elastics. Treatment was ended in nineteen
months. Post treatment photographs, diagnostic models
and radiographs were taken. At the debond visit, the pa-
tient was given maxillary and mandibular removable cir-
cumferential retainer from second molar to second molar.
The patient was instructed to wear the retainers full time
for 6 months, half time for 12 months, then once per week
at night indefinitely. The patient is being recalled every six
months for follow up.

TREATMENT RESULTS

There was an impressive change in the patient’s appear-
ance and smile on completion of treatment. With extrac-
tion of the first premolars, retraction of his upper and low-
er anterior were achieved. The lip incompetency, convexity
of face and nasolabial angle was reduced. Post treatment
intraoral photographs, study models and lateral cephalo-
gram (Figs 6-8) showed that the maxillary incisors are in-
clined appropriately and mandibular incisors were slightly
retroclined over basal bone. Panoramic radiograph (Fig 8)
showed adequate root parallelism in both upper and lower
arch. Habit was intercepted which improve treatment sta-
bility and minimize chance of relapse.
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Figure 6- Post treatment facial photographs

DISCUSSION

Bimaxillary proclination is common among various ethnic
groups, the most affected population being Asians and
Americans of African descent'’. It is characterized by se-
vere proclination of anterior teeth of both the arches and
lip procumbency. Extraction of first premolars was carried
out to correct anterior proclination, achieve lip competen-
cy and deacrease facial convexity. Drobocky revealed that
patients treated with extraction of first premolars have an
average reduction of 3.4 mm and 3.6 mm in lip procum-
bency in relation to Rickett’s E-line’. When premolars are
extracted to correct the malocclusion, treatment plan must
account for closure of extraction space. The main challeng-
es confronted by orthodontist are anchorage maintenance,
since mesialization of the posterior segment may compro-
mise retraction of anterior teeth. According to Nanda',
Group A anchorage describes the critical maintenance of
the posterior tooth position, 75 % or more of the extrac-
tion space is required for anterior retraction. To augment
the anchorage, a variety of adjuncts such as transpalatal
arch, Nance holding button, TADs, frictionless technique or
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extraoral traction, are usually a necessity.

Figure 8- Post treatment orthopantomogram and lateral
cephalogram

Figure 9- Superimposition

Orthodontic tooth movement during space closure may be
accomplished with two different types of mechanics'. The
first type is the “sliding mechanics”, which involves the ac-
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tual sliding of brackets and tubes along the wire. The oth-
er is “frictionless mechanics”, in which the tooth or group
of teeth move due to the moment to force ratio generated
during activation of the loops. The attractiveness of slid-
ing mechanics is in its clinical simplicity, minimal chairside
time and patient comfort. Regardless of these advantages,
the efficiency of sliding mechanics may be compromised
due to effects of friction. High levels of friction may reduce
the effectiveness of the mechanics, decrease tooth move-
ment efficiency and further complicate anchorage control.
Uncontrolled tipping and deepening of overbite are other
unwanted side effects of poorly managed sliding mechan-
ics. These limitations of sliding mechanisms suggest that
an alternative approach needs to be considered. Well-de-
signed closing loops promote a more continuous type of
tooth movement by eliminating the intermittent “stick-slip”
force delivery seen in sliding mechanics. Additionally, since
closing loops deliver frictionless forces, the tissues of the
periodontium experience more continuous stresses. Con-
temporary studies on force constancy suggest that continu-
ous forces promote greater rates of tooth displacement'.
Burstone, Faulkner, and Germane advocated the use of
frictionless mechanics for space closure'2'.

The Tear drop loop has been recognized as an effective
means to achieve desired tooth movement by differential
moments between anterior and posterior segments?. The
increase of wire length while maintaining the wire size de-
creases the load-deflection rate. Also, the distribution of
the wire in relation to the bracket determines the moment-
to-force ratio. Since the tooth movement is achieved by
the deactivation of the loop itself, friction is not an issue®.
There is a greater constancy of force in the Tear drop loop.
However, precise control of tooth movement is possible in
a predictable manner with Tear drop loop. Differential mo-
ment can be achieved in Tear drop loop which improves
anchorage control during space closure?*?%. TAD's have
been frequently used to enhance anchorage but many un-
certain factors associated with TADs are anatomical limita-
tions, cost and the possibility of failure?”-2. Upper and low-
er were retracted by 7 mm. Upper incisor to NA plane had
decreased from 45° to 24° and lower incisor to NB plane
decreased from 41° to 19°. Superimposition showed mini-
mal changes in vertical dimension of face.

CONCLUSION

Bimaxillary dental proclination was treated successfully by
extracting four first premolars followed by retracting ante-
rior with Tear drop loop. Tear drop loop augment the an-
chorage by producing differential moment in anterior and
posterior segment and by reducing friction. Upper and
lower anterior was retracted by 7 mm in this case. Thus,
with a Tear drop loop, desirable biomechanical responses
were achieved successfully in a patient with bimaxillary
proclination.

ACKNOWLEDGEMENT

The authors wish to acknowledge Dr. Shivalinga BM &
Dr. H. Jyothikiran, Dept. of Orthodontics, JSS University,
Mysore for their guidance.

REFERENCES

1. Scott SH, Johnston LE. The perceived impact of extraction and nonex-
traction treatments on matched samples of African American patients.
Am J Orthod Dentofacial Orthop. 1999; 116:352-358.

2. Farrow AK, Zarrinnia K, Azizi K. Bimaxillary protrusion in black Ameri-
cans—an esthetic evaluation and the treatment considerations. Am J
Orthod Dentofacial Orthop. 1993; 104: 240-250.

3. Fonseca RJ, Klein WD. A cephalometric evaluation of American Negro

Volume : 6 | Issue : 5| May 2016 | ISSN - 2249-555X | IF : 3.919 | IC Value : 74.50

women. Am J Orthod. 1978; 73:152-160.

4. Rosa RA, Arvystas BA. An epidemiologic survey of malocclusions
among American Negroes and American Hispanics. Am J Orthod. 1978;
73:258-273.

5. Lew K. Profile changes following orthodontic treatment of bimaxil-
lary protrusion in adults with the Begg appliance. Eur J Orthod. 1989;
11:375-381.

6. Tan TJ. Profile changes following orthodontic correction of bimaxillary
protrusion with a preadjusted edgewise appliance. Int J Adult Orthodon
Orthognath Surg. 1996; 11: 239-251.

7. Lamberton CM, Reichart PA, Triratananimit P. Bimaxillary protrusion as a
pathologic problem in the Thai. Am J OrthodDentofacialOrthop. 1980;
77:320-329.

8. Diels RM, Kalra V, Deloach N, Powers M, Nelson SS. Changes in soft tis-
sue profile of African- Americans following extraction treatment. Angle
Orthodontist. 1995; 4: 285-292.

9. Keating PJ .Bimaxillary protrusion in the Caucasian: a cephalomtric
study of the morphological features. Br J Orthod. 1985; 12: 193-201.

10.  Chae J-M. Unusual extraction treatment of Class | bialveolar protrusion
using microimplant anchorage. Angle Orthod. 2007; 77:367-375.

11. Nightingale C, Jones SP. A clinical investigation of force delivery sys-
tems for orthodontic space closure. J Orthod. 2003 Sep; 30(3):229-36.

12.  Richard P Mclaughlin,John C Bennet, HugoTrevisi, Systemised Ortho-
dontic treatment mechanics, Mosby, London, 2001.

13.  Sonis AL. Comparison of NiTi coil springs vs. elastics in canine retrac-
tion. J Clin Orthod. 1994 May; 28(5):293-5.

14.  Nareen Chakravarthy, Perumalla Kiran Kumar. Loops in Orthodontics - A
Review. Indian Journal of Mednodent and Allied Sciences Vol. 2, No. 1
: 57-63.

15.  Drobocky OB, Smith RJ. Changes in facial profile during orthodontic
treatment with extraction of four first premolars. Am J Orthod Dentofa-
cial Orthop. 1989; 95(3):220 -30.

16.  Ravindra nanda. Biomechanics and esthetic strategies in clinical ortho-
dontics. 2005 Elsevier Inc.

17.  Burstone. The segmented arch approach to space closure. Am J Orthod
Dentofacial Orthop.1982; 82(5):361-78.

18.  Burstone CJ. The rationale of the segmented arch technique. Am J Or-
thod. 1962; 48: 805-22.

19.  Burstone CJ, Koeing HA. Optimizing anterior and canine retraction. Am
J Orthod. 1976; 70: 1-19.

20.  Faulkner Lipsett, Rayes Habastock. Use of vertical retraction loops in re-
traction system. Am J Orthod Dentofacial Orthop.199; 328-36.

21.  Julie Ann Staggers, Nicholas Germane. Clinical Considerations in the
Use of Retraction Mechanics. J Clin Orthod. 1991: 364-69.

22.  Siatkowski RE. Continuous arch wire closing loop design, optimiza-
tion, and verification. Part Il. Am J Orthod Dentofacial Orthop 1997;
112(5):487-95.

23.  Braun S, Garcia JL. The Gable bend revisited. Am J Orthod Dentofacial
Orthop 2002; 122(5):523-7.

24.  Yang WS, Kim BH, Kim YH. A study of the regional load deflection rate
of multiloop edgewise arch wire. Angle Orthod 2001; 71(2):103-9.

25.  Matsui S, Otsuka Y, Kobayashi S, Ogawa S, Kanegae H. Time-saving
closing loops for anterior retraction. J ClinOrthod 2002;36(1):38-41.

26.  Gajda S, Chen J. Comparison of three-dimensional orthodontic load
systems of diff erent commercial archwires for space closure. Angle Or-
thod 2012; 82(2):333-9.

27. Eden JD, Waters NE. An investigation into the characteristics of the
PG canine retraction spring. Am J Orthod Dentofacial Orthop 1994;
105(1):49-60.

28. Patel S, Cacciafesta V, Bosch C. Alignment of impacted canines with
cantilevers and box loops. J ClinOrthod 1999; 33(2):82-5.

240 = INDIAN JOURNAL OF APPLIED RESEARCH



