Journal of Oral Medicine, Oral Surgery, Oral Pathology and Oral Radiology 2021;7(4):235–242
Content available at: https://www.ipinnovative.com/open-access-journals

Journal of Oral Medicine, Oral Surgery, Oral Pathology and
Oral Radiology
Journal homepage: www.joooo.org

Case Report

Non-extraction orthodontic treatment in a patient with severe anterior crowding
Abhishek Jain 1, *, Garima Jain2 , Madhuli Bhide3 , Pratibha Sharma1 , Janhavi Sapre4 ,
Ankita Ringane5
1 Dept. of Orthodontics and Dentofaical Orthopaedics, Mansarovar Dental College, Bhopal, Madhya Pradesh, India
2 Dept. of Periodontics, Mansarovar Dental College, Bhopal, Madhya Pradesh, India
3 Private Practice, Karnataka, India
4 Private Practice, Maharashtra, India
5 Private Practice, Goa, India

ARTICLE INFO

ABSTRACT

Article history:
Received 29-11-2021
Accepted 16-12-2021
Available online 14-01-2022

Introduction: A 12 years 6 months old Indian male presented with a chief complaint of irregular upper and
lower front teeth. Patient exhibited a mild convex profile on Class l skeletal base with slightly decreased
vertical proportions. This was complicated by severe upper and lower labial segment crowding. Also the
molar relationship was half unit class ll bilaterally.
Description: Since the patient did not want to go for extraction of premolars, treatment involved use of
Pendulum appliance along with upper and lower pre-adjusted edgewise appliance (0.022x0.028” slot) with
MBT prescription. Various elastics and overlay wires were used along with proximal stripping for the
correction of severe crowding in upper and lower anterior teeth.
Results and Conclusion: Clinically Angle’s Class I occlusion was achieved bilaterally with good
intercuspal relationship. Vertical growth continued throughout the treatment.
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The vertical proportions, assessed by maxillarymandibular plane angle (18◦ ) and face height ratio (54%)
revealed a slightly decreased lower facial height.

1. Introduction
Patient exhibited a mild convex profile with competent lips
at rest and a Class l incisor relationship on a Class l skeletal
base with slightly decreased vertical proportions. This was
complicated by severe upper and lower labial segment
crowding with buccally erupting both upper canines and left
lower canine. UL2 was in crossbite relationship with LL2.
Also the molar relationship was half unit class ll bilaterally.
Lower incisors were proclined and centreline discrepancy of
3 mm was present.
The cephalometric analysis revealed a Class l skeletal
antero-posterior relationship with ANB of 3◦ and wits
appraisal of -1 mm, which supported the clinical findings.

Clinically upper incisors appeared with normal
inclination (112◦ ) which was confirmed cephalometrically.
Lower incisors were proclined (108◦ ) and the interincisal
angle was reduced. The lower incisor edge was positioned
3 mm ahead relative to A-Pog line and by 3 mm ahead
relative to the centroid of upper incisor root.
Upper first molars were anteriorly placed (18 mm)
relative to PTV (pterygoid vertical line).
Lower lip was slightly protrusive relative to Rickett’s E
plane.
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2. Aims and Objectives of Treatment
1.
2.
3.
4.
5.

Relief of crowding
Level, align and coordinate the dental arches
Correct the crossbite
Correct the centreline discrepancy
Achieve Class l molar relation and maintain Class l
incisor relation
6. Retain corrected results

2.1. Treatment plan
Non- Extraction treatment which included Distalization of
upper molars using Pendulum Appliance (Hilger’s 1992),
followed by fixed appliance therapy along with interproximal reduction for correction of lower labial segment
crowding (Pre-adjusted Edgewise- 0.022x0.028” slot) with
MBT prescription.

2.2. Special anchorage requirements
To reinforce the anchorage during distalization, the
Pendulum appliance design1 involves a palatal acrylic
button with wire extensions to the upper first and
second premolars bilaterally. Once the molar distalization
completes, these wire extensions are removed from the
premolars and same Pendulum appliance could be used to
keep upper molars in their overcorrected position, while
premolars and canines are being distalized. The molar
tubes bonded onto the upper second molars and passively
ligated to upper first molars with the help of SS ligature
for anchorage reinforcement during distalization of upper
premolar and canines. A lingual arch to reinforce the
anchorage in the lower arch during aligning and levelling.

2.3. Proposed retention strategy
Upper and lower bonded retainers (canine to canine), along
with upper and lower removable wrap around retainers.

2.4. Prognosis for stability
Provided that the general archform was maintained and a
good occlusal interdigitation was achieved, the long term
stability of the treatment changes was considered good.
Upper and lower bonded retainers were considered
appropriate to avoid any chances of crowding to reappear
specially in the lower arch as the anterior teeth were
proclined.
3. Treatment Progress
Treatment was started with distalization of maxillary molars
with the help of Pendulum appliance. After a period of
5 months Upper first molars distalized to attain a 1/4t h
unit class III relationship with lower first molars. Further
distalization discontinued and Pendulum appliance left in

place (without premolar extension arms) for anchorage
and as a retentive appliance for corrected molar position.
Fixed appliance placed in upper arch (bracket was inverted
for UL2) and 0.016” NiTi archwire placed (except UL2).
Distalization of upper second premolars started by active
traction with SS ligature wire from first molar. 3 months
later 0.019x0.025” NiTi archwire placed in upper arch with
continued traction of second premolars. Lower first molars
banded and lower fixed appliance placed and 0.012” NiTi
archwire placed (except LL3).
Two months later 0.019x0.025” SS archwire placed in
upper arch. A NiTi open coil spring placed in upper arch
between a crimpable hook on the archwire distal to UR2
and UR4 to create space for canine. Another NiTi open coil
spring placed in upper arch between UL1 and UL3 to create
space for UL2. 0018” NiTi archwire placed in lower arch.
Two months later 0.017x0.025” SS archwire placed in lower
arch. Overlay archwire 0.012” NiTi placed in upper arch and
UL2 bracket engaged with the archwire. GIC bite blocks
placed in the posterior region bilaterally to raise the bite for
correction of anterior tooth cross bite.
After 2 more months Proximal stripping done in the
lower incisors and premolars and an open NiTi coil spring
placed between LL1 and LL4 to create space for LL3.
After 3 months overlay archwire 0.014 placed in lower arch
and LL2 and LL3 brackets engaged with the archwire. 3
months later 0.019x0.025” SS archwire placed in upper and
lower arches. Space consolidation done with the help of
elastomeric chain in upper arch.
After space consolidation and settling of the occlusion
with settling elastics upper and lower fixed appliances
removed and bonded fixed retainers (canine to canine) along
with removable wrap around retainers in upper and lower
arches.
Total duration of the treatment was approximately 2
years.
4. Treatment Results
Clinically we were able to achieve a Angle’s Class
I occlusion bilaterally with good intercuspal relationship.
Lower left second molar presented with distobuccal rotation
which was not completely erupted at the time of appliance
removal. All the treatment objectives were achieved and
patient was happy with the treatment results.
Cephalometrically, The antero-posterior position of jaw
bones did not change as depicted by the same pre and post
treatment cephalometric values of SNA and SNB.
Vertical growth continued throughout the treatment and
equated to 6 mm increase in total anterior facial height.
The maxillary- mandibular plane angle increased by 2◦
(from 18◦ to 20◦ ), whereas the face height ratio remained
unchanged.
The upper incisor to maxillary plane angle increased
by 3◦ (from 112◦ to 115◦ ) suggesting mild proclination of

Jain et al. / Journal of Oral Medicine, Oral Surgery, Oral Pathology and Oral Radiology 2021;7(4):235–242

maxillary anterior teeth. This could be possibly due to some
amout of anchorage loss during upper molar distalization.
Lower incisor to mandibular plane angle decreased by
3◦ (from 108◦ to 105◦ ), suggesting a slight retroclination
of lower anterior teeth due to proximal stripping and
subsequent space consolidation. Lower incisal edge relative
to A-Pog line and centroid of upper incisor root was same
as the pre- treatment values.
Interincisal angle did not change from the pre- treatment
values. Maxillary first molars were distalized by 3 mm, as
demonstrated by reduction in U6 to PTV value as confirmed
by superimposition. Slight decrease (3◦ ) in nasolabial angle
is seen (from 107◦ to 104◦ ), which might be a result
of proclination of upper incisors. Lower lip protrusion
remained same as the pre-treatment values.
Post treatment panoramic radiograph indicated no
change in the root lengths of upper and lower incisors
and good root parallelism, except, upper left central and
lateral incisors that presented with slight mesial angulation
of roots.

Fig. 2: Pre-treatment intraoral photographs

Fig. 1: Pre-treatment extraoral photographs

5. Discussion
Considering the space requirement in both arches,
extraction of first premolars in both the arches followed by
space closure seemed like a good option. But the patient was
not ready for any extractions.

Fig. 3: Pre-treatment lateral cephalogram
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Table 1: Cephalometric comparison of pre and post treatment values
Variable
SNA
SNB
ANB
SN to Maxillary plane
Wits Appraisal
Upper Incisor to Maxillary plane angle
Lower Incisor to Mandibular plane angle
Inter-incisal Angle
Maxillo-Mandibular Plane angle
Upper Anterior Face height
Lower Anterior Face height
Face Height Ratio
Lower Incisor to A-Pog line
Upper First molar to PTV
Lower lip to Ricketts E Plane
Nasolabial angle
E-centroid relation

Pre-treatment
81◦
78◦
3◦
8◦
-1.0 mm
112◦
108◦
120◦
18◦
45 mm
54 mm
54%
+3 mm
18 mm
+1 mm
107◦
3 mm

Post treatment
81◦
78◦
3◦
8◦
+3.0 mm
115◦
105◦
120◦
20◦
48 mm
57 mm
54%
+3 mm
15 mm
+1 mm
105◦
3 mm

Change
0◦
0◦
0◦
0◦
+4.0 mm
+3◦
-3◦
0◦
+2◦
+3 mm
+3 mm
0
0
-3 mm
0
-2◦
0

Fig. 5: Pre-treatment cephalometric tracing

Fig. 4: Pre-treatment panoramic radiograph

With the recent trend toward nonextraction treatment,
many appliances have been advocated for maxillary
molar distalization. 1–19 Although the Pendulum appliance as
described by Hilgers 20 is one of the most commonly used
for this purpose.
So the final treatment plan was to distalize the upper
first molars and create space for the decrowding in upper
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Fig. 8: Canine traction with overlay wire

Fig. 6: After molar distalization with pendulum appliance

Fig. 9: Treatment progress (midline correction and space
consolidation)

Fig. 7: Space creation for canines

arch. This was further facilitated by the age of the patient,
class l skeletal pattern and a slightly decreased lower facial
height and a half unit Class II buccal segment replatioship
antero-posteriorly. The upper first molar was found to be
ahead of PTV by 18 mm, 3 mm more from its normal range.
Maxillary incisor inclination was also within the normal
range to consider Pendulum appliance as a favourable
appliance for the maxillary molar distalization. Space for
the decrowding in lower arch was gained by interproximal
reductions of all teeth except molars patient agreed for this
treatment plan.
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Fig. 12: Post-treatment lateral cephalogram

Fig. 10: Post-treatment extraoral photographs

Fig. 11: Post-treatment intraoral photographs

Fig. 13: Post-treatment panoramic radiograph
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Fig. 16: A: Maxillary superimposition, on the best fit of
the internal palatal structures (McNamara,1981); B: Mandibular
superimposition, registered on Bjork’s stable mandibular structures

Fig. 14: Post-treatment cephalometric tracing

Fig. 17: Post-1 year retention intraoral photographs

Fig. 15: Overall superimposition, registered on Sella-nasion line at
Sella

To reinforce the anchorage during distalization, the
Pendulum appliance design involves a palatal acrylic button
with wire extensions to the upper first and second premolars
bilaterally. Once the molar distalization was complete, these
wire extensions were removed from the premolars and same
Pendulum appliance was used to keep upper molars in
their overcorrected position, while premolars and canines
were being distalized. The molar tubes were bonded onto
the upper second molars and passively ligated to upper
first molars with the help of SS ligature for anchorage
reinforcement during distalization of upper premolar and
canines. To reinforce the anchorage in the lower arch during
aligning and levelling, a lingual arch was placed.
Treatment results demonstrated a slight increase in upper
and lower anterior facial heights which could be due to
erupted second molars before the distalization as discussed
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by Bussic et al. 21 The erupted second molars also led to
tipping of maxillary molars rather than pure translation. 22,23
The molars were overcorrected to a super class l molar
relationship to counteract some amount odf anticipated
relapse as advised by Fuziy et al. 23
6. Critical Appraisal
The final anterior occlusal fit was good.
Buccal segment interdigitation was also good with
further settling anticipated. Centrelines were corrected.
The maxillary lateral incisors would have benefitted
from further labial root torque. Cephalometrically upper and
lower anterior teeth were slightly proclined after the end of
treatment, but clinically it was not significant.
The left lower second molar (LL7) was rotated
distobuccally but it could not be included in the treatment
as it was not fully erupted. Upper left second molar was
tipped distally at the end of treatment. This was expected to
get corrected by further settling of occlusion.
In post- treatment panoramic radiograph, the roots of all
teeth show good parallelism except UL1 and UL2, which
showed slightly mesially angulated roots.
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