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Unilateral Mandibular Space Regaining with Modified Lingual
Arch and Ni–Ti Open-coil Spring: A Case Report
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A b s t r ac t
Premature extraction or exfoliation of deciduous tooth results in space loss which causes malocclusion. Interception of space loss by using
space regainer aids in prevention of malocclusion. This article highlights the use of modified lingual arch and nickel–titanium (Ni–Ti) open-coil
spring in unilateral space regaining of mandibular arch. The Ni–Ti open-coil spring along with cross-arch stabilization is the mechanics used in
this study for space gaining.
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I n t r o d u c t i o n
Premature extraction or exfoliation of deciduous tooth or teeth
often results in space loss. As a result of space loss, the unerupted
permanent tooth may erupt buccally or lingually or may remain
impacted. Early exfoliation of primary second molar results in more
space loss than primary first molar.1 Ronnermann and Thilander
evaluated unilateral space loss after extraction of the mandibular
primary molars and compared it with the contralateral quadrant.
They found that the space loss associated with mandibular
deciduous first molar are 0.8–1.7 mm; mandibular deciduous second
molar is 2.1–3.1 mm.1 In such cases, early orthodontic intervention
using space regainer is required, which helps to promote favorable
developmental changes.2
Various appliances are designed to regain the space such as
sling shot space regainer, Hotz lingual arch, Gerber space regainer,
King’s appliance, etc. Space regainer aids in the interception
of malocclusion by eliminating the potential of developing
irregularities in developing dentition.
If space regaining is planned, a comprehensive analysis is
utmost important prior to any treatment decisions. The factors
that should be considered in the analysis include age at the time
of tooth loss, dentofacial development, tooth that has been lost,
space available, and space needed.3 Then the regained space must
be maintained.
The treatment should be such that no further disharmonies
develop. Hence, the following is a case of judicious use of “lingual
arch with Ni–Ti open-coil spring technique” in regaining the space
lost due to the untimely loss of primary second molar.
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examination revealed mesial tipping of 36, thereby causing
complete space loss for premolar (35) (Fig. 2). Moyer’s analysis
showed 6.2 mm of space deficiency. After endodontic treatment

C a s e D e s c r i p t i o n
A 10-year-old male patient reported with a chief complaint
of decayed left lower back (36) tooth. Past medical history
was insignificant. Past dental history revealed that the patient
had undergone extraction of left lower primary second molar
(75) due to dental caries 3 years ago. On clinical examination,
mesial migration of the adjacent permanent first molar (36) into
the premolar space was apparent. The mandibular arch had
permanent incisors and both first molars, primary left canine and
first molar, and erupting right first premolar (Fig. 1). Radiographic

Fig. 1: Mandibular pretreatment occlusal view
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Fig. 2: Preoperative orthopantomograph

Fig. 3: Modified lingual arch and Ni–Ti open coil spring engaged in
archwire

Fig. 4: After regaining space

Fig. 5: Postoperative orthopantomograph

of 36, it was decided to regain the space for 35 by using space
regainer. The permanent right first molar (46) and primary left
first molar (74) were banded (0.005 × 0.180 inch) with molar tubes
(0.7 mm diameter, 10 mm length) and welded to it buccally. To
prevent mesial migration of primary left first molar and for crossarch stabilization, a fixed lingual arch with bands (0.005 × 0.180
inch) fitted on the first deciduous molar (74) of the treatment
side and the first permanent molar (46) on the opposite side
was constructed and cemented. The permanent left first molar
(36) was banded (0.005 × 0.180 inch) with molar tubes (0.7 mm
diameter, 10 mm length) welded to it buccally. All the permanent
incisors and primary canine were bonded with the edgewise
bracket. The Ni–Ti open-coil spring was cut 2 mm more than the
distance between 36 and 74 molar tubes and placed between
them by incorporating into the 0.014 Ni–Ti mandibular archwire

(Fig. 3). After 2 weeks, the space was slightly regained and then
0.016 Ni–Ti round wire was inserted with 2 mm of excess coil
spring. Again, after 2 weeks, the wire was changed to a 0.018 Ni–Ti
and finally to a 0.019 × 0.025 Ni–Ti wire. After 2 months, 5.9 mm
of space was gained (Fig. 4). Orthopantomogram of the patient
demonstrated near-complete uprighting of the mandibular left
first molar (Fig. 5). Then after regaining the space, complete
assembly was replaced by fixed lingual arch space maintainer
(Fig. 6) for maintaining the regained space. Space lost due to
mesial tipping of permanent molar was corrected and the patient
is under observation until the eruption of premolars and canine.
Disking of permanent teeth or distalization of the permanent firstleft molar may be considered after the eruption of the permanent
left canine, if the space available for eruption of the left second
premolar is deficient.
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teeth such as migration, tipping, and root resorption. As it is a
fixed appliance, patient compliance was good but required good
maintenance of oral hygiene.
King’s in 1977 first described an appliance for regaining of
space by using lingual arch as anchorage unit and a straight section
of wire with an open-coil spring for regaining the space.8 After
it, the use of lingual arch as anchorage and Ni–Ti coil spring and
archwire became popular in various modified ways. Negi9 used
the shape memory property of 0.016 inch Ni–Ti wire for regaining
the space by distalizing and uprighting the first molar. Chalakka
et al. 6 introduced lingual arch crossbow and double-banded
space regainers for regaining the lost space. Also, in the current
case lingual arch, edgewise brackets with Ni–Ti archwire, and coil
spring were used which not only enhanced the anchorage but also
resulted in the movement of specific tooth. Additionally, the space
regainer’s design used in this case can be easily and effectively
used in situations with complete space loss due to mesial tipping
of permanent molar.
Fig. 6: Mandibular posttreatment occlusal view

D i s c u s s i o n
Most common causes of space loss within an arch is primary
teeth with interproximal caries followed by loss of primary molars
without proper space management.4 The degree of space loss varies
according to the arch, site in the arch, and time elapsed since tooth
loss.5 Therefore, loss of space in the dental arch that interferes with
the desired eruption of the permanent teeth may require evaluation
and early intervention.
Although various treatment options are available for the
management of space loss, they were not used in the current
case, as the complete space loss design framework of Gerber, jack
screw, band, and U loop cannot be fabricated. Also, target tooth
movement of 36 was required which could not be achieved by space
regainers such as sliding loop, double-banded space regainer, and
Hotz lingual arch.
In the present case, there was a need for the distal tipping and
uprighting of permanent molar to regain the space for the eruption
of the second premolar along with prevention of movement of the
primary first molar of treatment side. So to achieve the desirable
results, modified lingual arch with segmental orthodontics
using Ni–Ti open-coil spring was used. There is negligible risk of
anchorage loss while using the “lingual arch crossbow,” as the entire
lingual arch takes the role of anchorage, distributing force over a
large number of teeth.6 The Ni–Ti coils have a long range of the
superelastic activity with minimal load fluctuation in spite of the
large deflection due to excellent spring back and superelasticity.7
This property enables to achieve a wide range of tooth movement.
The use of light Ni–Ti archwire allows easy placement of spring
for space regaining. The advantage of this novel method over
conventional space regaining methods is that it allows movement
of target tooth only without any undesirable effects on other

C o n c lu s i o n
The goal of space regaining intervention is to recover the lost
arch width and perimeter and improve the eruptive position of
succedaneous teeth. The technique used here fulfilled the goal by
permitting the movement of only offending tooth and stabilization
of the remaining arch, where conventional space regainers cannot
be used.
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