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CASE REPORT
A 4.5-year-old boy reported to the Department of Pedodontics 
and Preventive Dentistry with a chief complaint of pain in the 
lower right back teeth region since one week. Clinical examination 
revealed deep carious  lesion and IOPA radiograph showed pulpal 
involvement in relation to lower right and left primary first and second 
molars and upper left primary first molar. Pulp therapy was carried 
out on lower left primary first and second molars and upper left 
primary first molar,followed by stainless steel crown. Access cavity 
preparation was carried out on lower right primary first and second 
molars and closed dressing was given. Unfortunately patient did not 
turn up for follow up treatment and reported back to the department 
six months later with a swelling in the lower right back teeth region. 
Clinical examination revealed grade 3 mobility in relation to lower 
right primary first and second molars with associated swelling on 
buccal and lingual mucosa [Table/Fig-1]. IOPA radiograph showed 
huge periapical and furcal radiolucency with varying degree of 
external root resorption [Table/Fig-2]. The lower right permanent first 
molar showed D stage of development (Demirjian’s age assessment 
index). 
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It was decided to extract right first and second deciduous molars. 
Distal shoe or intraalveolar eruption guidance appliance type of 
space maintainer was indicated in the present case.  Modification of 
distal shoe space maintainer was advocated because of inadequate 
abutments caused due to multiple loss of deciduous molars on right 
side. Bilateral design of distal shoe was planned for unilateral loss 
of deciduous molars [Table/Fig-3]. The procedure was explained 
to the patient’s parents and informed consent was obtained. Band 
adaptations were made on lower left second deciduous molar and 
lower right deciduous canine.

The primary second molar served as a guide on the working model 
for calculating the horizontal length of distal extension. The vertical 
depth of intra-alveolar projection was calculated radiographically, 
and a cut was made in the cast and wire components were adapted 
using 19-gauge wire. Anteriorly the wire component was made like 
lingual holding arch and posteriorly the wire component like distal 
shoe. The wire components were soldered to bands on both the 
sides. The solder was allowed to flow between the buccal and 
lingual wire to create a guide plate on the right side of the posterior 
wire component. 
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ABSTRACT
Preservation of the primary dentition until the normal time of exfoliation is one of the most important factor involved in preventive and in-
terceptive dentistry. The premature loss of second primary molar before the eruption of permanent first molar can create a significant arch 
space/tooth size discrepancy. Distal shoe space maintainer is a valuable part of the Paediatric Dentist’s armamentarium in those cases 
where the second primary molar is prematurely lost and it helps to guide the first permanent molar into place. Conventional design poses 
various limitations in cases of premature loss of multiple deciduous molars. Thus, it is required to modify the conventional designs according 
to the needs of the patient. This case report describes an innovative modification of distal shoe appliance in cases of premature loss of mul-
tiple deciduous molars. In the present case, modification of distal shoe space maintainer was advocated because of inadequate abutments 
caused due to multiple loss of deciduous molars. Bilateral design of distal shoe was planned for unilateral loss of deciduous molars. 

[Table/Fig-1]: Showing pre-operative photograph of the mandibular arch

[Table/Fig-2]: Intraoral periapical radiograph showing huge periapical & furcal 
radiolucency with varying degree of external root resorption in the primary mandibular 
right first and second molar
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After extraction under antibiotic coverage, the intra-alveolar 
projection of the modified appliance was placed in the socket so 
as to touch and guide the vertical eruption path of the unerupted 
permanent mandibular right first molar [Table/Fig-4]. Periapical 
radiographs were taken to check the passive contact between the 
mesial end of the permanent first molar and the appliance before 
cementation [Table/Fig-5]. The recall visits were planned after 
every two months to check the condition of the modified distal 
shoe appliance, supporting teeth and status of eruption of lower 
incisors.

The recall after 10 months showed erupted lower right first and 
second premolar [Table/Fig-6]. The lower right permanent first 
molar showed signs of eruption with pre eruption bulge around 
it [Table/Fig-7]. It was then decided to remove the modified distal 

shoe appliance and the patient was closely monitored during the 
recall visits. After one year, the lower right permanent first molar 
erupted [Table/Fig-8]. 

The erupted lower right first and second premolar were hypoplastic 
with brownish discoloration of enamel, severe pitting and irregularities 
of crown and hardly showed any root development. No treatment 
was currently advised for enamel hypoplasia and the patient is under 
regular follow up for future treatment. 

The space maintainer was well-accepted by the child and his 
parents and was optimistic for the future of his dentition. As there 
was premature eruption of right first and second premolar prior to 
the eruption of right first permanent molar and the first permanent 
molar showed signs of eruption, the modified distal shoe appliance 
was removed before the eruption of right first permanent molar.

[Table/Fig-4]: Showing modified distal shoe immediately after insertion

[Table/Fig-3]: Showing design of modified distal shoe appliance

[Table/Fig-5]: Intraoral periapical radiograph showing modified distal shoe 
immediately after insertion

[Table/Fig-8]: Showing post-operative photograph of the mandibular arch 1.5 years 
after insertion of modified distal shoe appliance

[Table/Fig-6]: Showing modified distal shoe ten months after insertion

[Table/Fig-7]: Intraoral periapical radiograph showing modified distal shoe ten 
months after insertion
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DISCUSSION
Dental caries is one of the most common reason for the premature 
loss of primary teeth [1]. Premature loss of the primary second 
molar prior to the eruption of the permanent first molar is often 
a challenging problem to the dentist in managing the developing 
dentition. Holding space to allow the teeth to erupt and to 
prevent impactions is valuable [2]. An erupting tooth adjacent to 
an edentulous area has a greater potential for space loss than 
fully erupted ones, indicating that clinical intervention should be 
considered [3]. A space maintainer that will guide the permanent 
first molar into its normal position was indicated. The appliance 
traditionally suggested as the treatment of choice is the distal shoe 
space maintainer [4]. The distal shoe space maintainer remains an 
acceptable standard of care, with an extension subgingivally to a 
location mesial to the unerupted first permanent molar [5]. This 
extension serves as a guide for the erupting first molar, and prevents 
mesial “drifting” of that tooth [6].

In certain clinical situations, conventional designs cannot be used 
and modification of conventional designs is necessary to meet 
patients’ needs. Conventional design poses a variety of problems 
in cases of multiple loss of lower primary molars prior to eruption of 
first permanent molar. So it is required to modify the conventional 
designs for comfort, co-operation and success in different paediatric 
patients [7].

Conventional design of distal shoe space maintainer was not 
advocated in the present case due to multiple loss of lower primary 
molars. Stability of the appliance would have been a major issue in 
this case, if we had given distal shoe space maintainer by banding 
canine. So the design of distal shoe was modified such that it is 
able to maintain mesiodistal dimension of the space without any 
compromise on the stability or cooperation of the patient. But this 
type of design has certain disadvantages such as non-functional, 
difficulty in fabrication and cannot be given in uncooperative patients 
[7].

As it is a bilateral appliance it is possible for it to create hindrance 
in the path of eruption of permanent mandibular incisors. Thus, a 
short term modified bilateral design of the distal shoe appliance was 
planned whose duration of use was subjected to closely watched 
eruption of permanent mandibular incisors both radiographically 
and clinically. An alternative space maintainer is a bilateral acrylic 
“saddle” appliance. However poor retention and patient compliance 
are the major drawbacks with this appliance [6]. The modified distal 
shoe appliance offered several advantages over the conventional 
appliance such as increased stability and strength, fixed appliance, 
less chairside time and less co-operation of the patient.

A tooth in a very early stage of root development can erupt 
prematurely when a periapical infection of the overlying primary 

tooth causes extensive bone destruction [8]. In the present case 
reported here, there was a premature eruption of right first and 
second premolars prior to the eruption of right permanent first 
molar. Thus the modified distal shoe appliance was removed before 
the eruption of right permanent first molar.

Apart from the eruption disturbance, other abnormalities that may 
arise from periapical lesions associated with primary dentition include 
enamel hypoplasia, (Turners Hypoplasia); displacement and rotation 
of the tooth, partial or complete stoppage of root growth of the 
succeeding permanent tooth. The present case showed hypoplastic 
crown with brownish discoloration of enamel, severe pitting and 
irregularities of crown in relation to right second premolar.

Arrested permanent tooth development has been reported as 
a consequence of pulpal infection of carious primary teeth [9]. 
Failure of the tooth germ to develop as a sequelae to periapical or 
inter-radicular infection of the primary tooth is uncommon but has 
been reported [10]. In the present case, the right first and second 
premolars showed hardly any root development showing signs of 
complete stoppage of root development.

CONCLUSION
The modified distal shoe appliance is time efficient, more stable, 
better accepted by the child and meets all the criteria for proper 
space maintainer. It is a valuable asset to the paediatric dentist 
faced with the decision that a primary first and second molar needs 
to be extracted prior to the eruption of the first permanent molar. 
In the present case, several advantages such as increased stability 
and strength, less chairside time and less co-operation of the 
patient were shown by the modified distal shoe appliance over the 
conventional appliance. However, further clinical studies are needed 
to establish its feasibility and usefulness in paediatric dentistry.
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