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Case Report

Introduction

Primary dentition is important for space maintenance, 
mastication, speech, and development of occlusion, premature 
loss of which results in space loss, deep bite, crowding, 
tooth impactions, and midline shift. Deciduous second molar 
guides the erupting first permanent molar which uprights 
in position after following the forward and upward path of 
eruption, whereas 70% space loss is due to premature loss of 
deciduous second molar. Several designs of guiding appliances 
are proposed, the most common design being the Willet’s 
appliance.[1] In this article, a modified design of the distal shoe 
has been compared with Willet’s appliance.

Case Reports

Case 1
A  5‑year‑old girl came to the outpatient department (OPD) 
with pain and recurrent abscess with 75. After clinical and 
radiographic examinations, 75 was indicated for extraction 
followed by distal shoe appliance [Figure 1]. A stainless steel 

crown was adapted 74 and Willet’s appliance was given. 
After follow‑up of 12 months, 36 erupted lingually with 
dislodgment of the horizontal arm of the distal shoe [Figure 2]. 
Radiographically, it showed space loss and mesial tilting of 36.

Case 2
A 4.5‑year‑old boy reported to the OPD with chronic pain with 
75. After treatment planning and extraction of 75, Willet’s 
design of the distal shoe was fabricated and was cemented on 
74. After follow‑up of 20 months, 36 erupted lingually with 
space loss and mesial tilting. Lingual side of the horizontal arm 
of the Willet’s appliance was broken [Figure 3].

Case 3
A 4.5‑year‑old girl root stumps of 75 and 85 were indicated 
for extraction. 74 and 84 were treated with pulpectomy and 
restored with stainless steel crowns. Band adaptation was done 
on 74 and 84 and bilateral Willet’s appliance was cemented 
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on 74 and 84. After follow‑up of 24 months, 36 and 46 were 
erupted in the oral cavity. Radiographically, it showed space 
loss and mesial tilting of 36. The distal shoe at the right side 
was dislodged and lost by the patient and 84 showed resorption.

Case 4
A 5‑year‑old boy came to the OPD with pain and recurrent 
abscess with 85  [Figure 4]. After clinical and radiographic 

examinations, pulpectomy was performed with 84, followed 
by restoration with stainless steel crown. 85 was indicated 
for extraction due to the presence of furcal radiolucency 
and resorption [Figure 5]. Instead of conventional design of 
distal shoe appliance, a modified design with two U loops 
at horizontal arms and one broad U loop as intra‑alveolar 
projection was given [Figures 6 and 7].

After 7 months of follow‑up, 46 showed signs of eruption. 
Clinical and radiographic examinations showed upright 
positioning of 46, intact horizontal and vertical arms, 

Figure 2: After 12 months of follow-up, dislodgment of horizontal arm 
of Willet’s design, lingually erupted 36.

Figure 1: Grossly decayed 75 in a 5-year-old patient.

Figure  4: Grossly decayed 85 in a 5-year-old patient, indicated for 
extraction followed by distal shoe space maintainer.

Figure  3: Broken horizontal arm of Willet’s design, dislodgment of 
restoration with 74.

Figure 6: Modified design of distal shoe space maintainer cemented on 84.
Figure  5: Furcal radiolucency with periradicular abscess with 85, 
irreversible pulpitis with 84
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nondislodgment of the tooth of the appliance, and no space 
loss [Figures 8 and 9].

Discussion

Prevention of the space loss due to premature loss of primary 
second molar always has been a challenge for pedodontists. 
Distal shoe space maintainers guide the erupting first 

permanent molars which have mesial path of eruption. Among 
several designs of guiding appliances, the most common 
are the Willet’s appliance or the Roche’s appliance.[1]   The 
presented cases with Willet’s appliance showed space loss, 
dislodgment of the horizontal arm during eruption, and 
subsequent lingual and mesial tilting of the permanent first 
molar. Willet’s design unable to provide broad contact often 
results in dislodgment of the vertical arm, slipping, and 
rotation of erupting molar.

The modified design was planned to increase flexibility, broaden 
the contact area, and prevent the dislodgment. Banding was done 
over the stainless steel crown on 84 after tracing and modified 
calculation for the vertical depth of intra‑alveolar projection.

Vertical depth of intra‑alveolar projection  =  Thickness of 
overlying bone on 46 extending up to 1 mm below the mesial 
marginal ridge + distance between distal root tip of 85 to be 
extracted and crown of 46 = 7 mm.

On contrary to the conventional design, where the intra‑alveolar 
extension is kept 1 mm below the mesial marginal ridge 
of erupting permanent molar, in the presented design, the 
extended length of intra‑alveolar extension prevented the 
slipping during eruption. In the intra‑alveolar extension, U loop 
was incorporated to broaden the contact to prevent buccal or 
lingual deflection during eruption.

At the buccal and lingual arms of horizontal component, U 
loops distributed the stresses from the permanent first molar 
during active eruption. The modified design did not show 
any signs of breakage and dislodgment and could withstand 
the stress of eruption. The horizontal U loops can be used for 
activation if any signs of space loss are anticipated during 
the follow‑up period. In the cases with Willet’s appliance, all 
the three cases showed mesial tilting, space loss, or signs of 
ectopic eruption.

A similar type design by Dhull et al. without the extended length 
of intra‑gingival extension was used in reduced intraocclusal 
space. Instead of fabricating appliance in accordance with the 
bucco‑palatal width of the maxillary second primary molar, 
the buccolingual width of the horizontal arms in the presented 
appliance was 1 mm away from the alveolar ridge.[1] Another 
modification was given by Croll and Johnson, in which ligation 
of the wire into sheath was done for minor adjustments to 
prevent gingival submergence of the horizontal arm.[2]

In the modified design by Afshar and Milani, components 
of Gerber’s space regainer were used, and in the design of 
Garcia‑Godoy, two U loops at horizontal arms were given 
along with lingual arch to make it semi‑adjustable.[3,4] Chawla 
has recommended to fabricate the U loops horizontally 
at horizontal arms to avoid impingement to the gingiva.[5] 
Another semi‑adjustable appliance design was fabricated in 
which male and female attachments were given.[6] In contrary 
to semi‑adjustable design, Gujjar et  al.,[7] Dhindsa and 
Pandit,[8] and Bhat et al.[9] fabricated rigid bilateral appliances 
without chair side adjustability. Another design was made 

Figure 8: Seven months of follow-up, mesial side of 46 erupted without 
dislodgment of the appliance.

Figure 7: Radiograph immediately after cementation of the modified distal 
shoe space maintainer.

Figure 9: Radiograph taken after the eruption of 46.

[Downloaded free from http://www.ijpedor.org on Wednesday, June 15, 2022, IP: 182.19.35.89]



Anegundi, et al.: A modification of distal shoe appliance

International Journal of Pedodontic Rehabilitation  ¦  Volume 4  ¦  Issue 2 ¦  July-December 2019 87

by Gegenheimer, in which the gingival extension could be 
removed after eruption of the permanent first molar.[10] The 
limitations of the designs were their rigidity, complex design, 
technique sensitivity, and failure to provide broad contact, 
which were the advantages of the presented design.

Conclusion

It can be concluded from the case series that this semi‑adjustable 
modified design can withstand the force of eruption by 
providing broad contact and preventing lingual or buccal 
deflection during eruption. This design can be an alternative 
treatment showing advantages over the conventional design 
for premature loss of the mandibular second molar.
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