
© The Author(s). 2024 Open Access. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (https://creativecommons.
org/licenses/by-nc/4.0/), which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give appropriate credit to 
the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain 
Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

CASE REPORT

the band on 46. An alginate impression was obtained for the lower 
arch. The bands were then removed and seated in the impression, 
and a cast was poured. On the cast, a lingual arch (21 gauge) with a 
canine spur (in relation to 42) was made and soldered to the bands 
such that it was soldered beneath the attachment of the molar tube 
in relation to 46 (Fig. 1D).

In order to fabricate the OCSR, a stainless-steel wire (22 gauge) 
was bent into a “U” shape with soldered stops (Fig. 2A). Two Ni–Ti 
open-coil springs (Rabbit Force USA; 012 × 030”) were cut and 
obtained with lengths that exceeded the distance between the 
tube and the soldered stop on either side by 4 mm. These springs 
were then slid onto the U-shaped wire on either side. The U-shaped 
wire with the springs was then inserted into the molar tubes. The 
entire appliance was polished, disinfected, and cemented onto 
36 and 46 (Fig. 2B). The U-shaped wire was compressed against the 
open-coil springs prior to cementation such that it contacted 44 at 
the junction between the crown and gingiva.

IN T R O D U C T i O N
In 1998, Høffding and Kisling found that premature loss of primary 
teeth results in space loss due to migration of adjacent teeth. Space 
loss causes the erupting permanent tooth to erupt ectopically or 
to remain impacted.1,2 Moreover, premature loss of the lower first 
primary molar results in less space loss (0.8–1.7 mm) compared 
with that following the loss of a lower primary second molar 
(2.1–3.1 mm).3 Various appliances may be used to regain the lost 
space, depending on the position of the space, the arch, and the 
age of the child. This case report highlights the construction and 
use of a lingual-arch-supported open-coil space regainer (OCSR) 
that successfully regained the lost space.

CA S E DE S C R i P T i O N
A 10-year-old patient visited the department of Pedodontics and 
Preventive Dentistry for a routine check-up. On examination, the 
upper arch showed temporary restorations in all the primary molars 
(Fig. 1A). The patient’s parent revealed that they were placed in 
deep carious lesions by a general dentist. The lower arch showed 
the presence of all permanent incisors, permanent first molars, 
left primary canine, and the right first premolar. It also revealed 
spaces that had resulted from the loss of 74, 75, and 85 (Fig. 1B). An 
intraoral periapical radiograph revealed deficient space available for 
the eruption of 45 (Fig. 1C). A Class I molar occlusion was observed 
bilaterally. The facial profile and overall growth and development 
were found to be normal.

The Huckaba’s analysis, which was carried out using a vernier 
caliper on the cast and the radiograph, revealed a space loss of 
3.8 mm in the region of the unerupted 45. However, the Moyer’s 
analysis revealed no loss of space in the mandibular left quadrant. 
It was decided to place a lingual arch for space maintenance in the 
lower arch along with an OCSR for regaining the space available 
for 45.

Banding (0.005 × 0.180 inch) was done for 36 and 46, following 
which molar tubes (0.7 mm diameter, 10 mm length) were welded to 
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AB S T R AC T
Aim and background: The lingual arch has been widely used as a space maintainer in the lower arch during the mixed dentition phase, and the 
open-coil space regainer (OCSR) has been used for localized space regaining. However, an appliance consisting of both has not been previously 
documented. This case report highlights the advantages of using a lingual-arch-supported OCSR for regaining lost space.
Case description: A 10-year-old patient presented with deficient space available for the eruption of 45. Space analysis revealed a space loss of 
3.8 mm. A lingual-arch-supported OCSR was placed to regain the lost space. After 8 weeks, the required amount of space was regained. Further 
activation was terminated by placing self-cure acrylic onto the springs.
Conclusion: The lingual-arch-supported OCSR was successful in regaining the lost space.
Clinical significance: The advantage of this appliance is that the reciprocal forces from the open-coil springs result only in mesial movement 
of the tooth anterior to the space, as the lingual arch prevents distal movement of the molar.
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Di S C U S S i O N
The greatest advantage of this appliance is that the reciprocal forces 
from the open-coil springs could only result in anterior movement of 
the premolar, because the lingual arch prevented distal movement 
of the molar. In contrast, if the OCSR were used without being 

The patient was recalled every 4 weeks for follow-up. After 
8 weeks, the required amount of space (3.8 mm) was regained for 
the eruption of 45 (Figs 2C to E). Further activation by the open-
coil springs was terminated by placing self-cure acrylic onto the 
springs (Fig. 2F).

Figs 1A to D: (A) Occlusal view of the upper arch; (B) Occlusal view of the lower arch; (C) IOPA in relation to 44, 45, and 46; (D) Constructed lingual 
arch with canine spur and buccal tubes on the cast

Figs 2A to F: (A) Completed components of the final appliance; (B) Occlusal view of the lower arch after appliance cementation; (C) Occlusal view 
of the lower arch with the appliance after space was gained for the eruption of 45; (D) Attachment of the lingual arch on the band beneath the 
attachment of the molar tube containing the OCSR; (E) IOPA in relation to 44, 45, and 46 after space was regained for the eruption of 45; (F) Occlusal 
view of the lower arch with the appliance after self-cure acrylic was placed on the springs to prevent further activation
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it would have generated distal and mesial forces, resulting in the 
reciprocal movement of both the molar and the premolar. Moreover, 
this design has a dual function of being a space maintainer and a 
space regainer.
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supported by a lingual arch, it would have generated distal and 
mesial forces, resulting in the reciprocal movement of both the 
molar and the premolar. Therefore, the choice of supporting the 
OCSR with a lingual arch would depend on the direction of tooth 
movement desired. Moreover, this design has a dual function of 
being a space maintainer and a space regainer.

There have been case reports in the literature where the 
lingual arch had been used to support space regainers. King 
in 1977 used a straight section of wire through an open-coil 
spring, supported by a lingual arch.2 Chalakkal et al. introduced 
the “Lingual Arch Crossbow” appliance, wherein a lingual arch 
supported a wire loop that contained NiTi open-coil springs 
positioned posterior to the band.4 The concept of using a lingual 
arch as support for a space regainer was to prevent anchorage 
loss, since the lingual arch distributes forces over a large number 
of teeth.

Nickel-titanium coil springs were first suggested in 1975.5 
They can spring back to their original length while maintaining 
constant load over a long range of activation, due to shape memory 
and superelastic properties.6,7 The forces produced are light and 
continuous, although they are slightly below the optimum range 
of 75–100 gm.8 The open-coil springs can produce a constant force, 
resulting in up to 7 mm of tooth movement with a single activation, 
without having to replace the springs.4,8

A common drawback of any appliance that includes bands is 
its effect on gingival health and the occurrence of secondary caries 
beneath the band.9 The OCSR cannot control the axial inclination 
of the tooth being moved; therefore, tipping of the premolar was 
a possibility.10

CO N C LU S i O N
The lingual-arch-supported OCSR was successful in regaining the 
lost space needed for the eruption of 45.

Clinical Significance
The advantage of this appliance is that the reciprocal forces from 
the open-coil springs could only result in mesial movement of the 
tooth anterior to the space, because the lingual arch prevents distal 
movement of the molar. In contrast, if the OCSR were used alone, 
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