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Abstract

Space maintenance in the primary, mixed, and young
permanent dentitions is a principal factor in preventive
orthodontics. Numerous types of appliances are used to
maintain position of teeth during growth and develop-
ment, and all designs of space maintainers have certain
advantages and disadvantages in their use. An appliance is
described which consists of an orthodontic sheath welded
to the buccal aspect of a stainless steel crown. The sheath
accepts a stainless steel wire which is bent specifically to
serve the purposes of space maintenance. Some disad-
vantages of other types of space maintainers are avoided
with this appliance.

Introduction

Premature loss of primary posterior teeth usually
results in space closure from movement of the teeth
proximal to the edentulous site. Owen found that “96%
of the extraction spaces present for one year or more
result in closure.”!

Space maintenance in the primary, mixed, and
young permanent dentitions is of paramount impor-
tance in preventive orthodontics, and can be achieved
with various types of appliances. Simple appliances
such as the stainless-steel band with a soldered wire
loop, or the lingual or palatal holding arch, are most
common.?7 More complex space maintainers may in-
volve precision, cast-metal splints with distal extension
bars, or full banding with fixed-arch wiring. Remov-
able, acrylic devices with prosthetic teeth for esthetic
considerations that have embedded wires for reten-
tion of the appliance are also employed.2-6

Traditional unilateral appliances have certain dis-
advantages. The small size of the band and loop make
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them susceptible to swallowing or aspiration should
the cement be lost and the band become dislodged.
Besides the need for a laboratory procedure for ap-
pliance fabrication, cemented bands are known to pre-
dispose enamel to decalcification and caries by pro-
viding an environment for plaque retention. Another
problem arises if the tooth to be banded requires a
stainless crown restoration. Cementing a stainless steel
band to a stainless steel crown in the oral environ-
ment is not generally successful for extended time
periods. Some practitioners have solved the latter
problem by soldering the wire loop directly to the
crown prior to cementation.?35 Myers describes a
means of placing the crown and soldered loop at the
time of extraction.® However, the crown and soldered-
loop space maintainer requires laboratory fabrication
and finishing, and adjustments are difficult while pre-
serving ideal adaptation of the crown.

It is noted that in the fabrication of both the band
and loop, and crown and loop appliances, some prac-
titioners prefer to use a one-half loop soldered to only
one aspect of the band or crown.28

The purpose of this paper is to describe a technique
which employs a preformed stainless steel crown, an
orthodontic sheath welded to the crown, and a spe-
cially-bent, stainless-steel wire for space maintenance.
The appliance fulfills the goals of the band, or crown
and soldered-loop space maintainer, and eliminates
some disadvantages.

Indications

The stainless steel crown, welded sheath and wire
loop appliance is indicated with:

1. Premature loss of a primary first molar with car-
ies affecting the primary second molar in the
same quadrant.



Figure 1. The stainless crown, welded sheath, and wire
loop serve as a distal extension space maintainer.
Space closure is prevented until the permanent first
molar can be banded for a conventional palatal hold-
ing arch wire.

2. Premature loss of a primary second molar with
insufficient eruption of the permanent first molar
to facilitate banding for a holding arch, or band
and loop space maintainer. The appliance in this
case is fabricated by crowning the primary first
molar, and utilizing a wire extending distally,
contacting the mesial aspect of the first perma-
nent molar (Figure 1). Upon eruption of the
permanent molar, a conventional band and loop
or holding arch is generally fabricated in consid-
eration of future exfoliation of the first primary
molar abutment.

3. Very early loss of a primary first molar with
many years before anticipated eruption of the
first premolar. The presence of the developing
second premolar must be radiographically con-
firmed prior to preparation of the primary second
molar.

The stainless-steel crown, sheath and wire loop is
indicated for permanent teeth only in certain unusual
cases in which crowning of a permanent tooth is es-
sential,’® and premature loss of a primary second
molar necessitates space maintenance.

Technique

A full arch impression is taken initially, and a model
is poured in fast-set plaster or stone. The usual pro-
cedure for fabricating a preformed stainless steel
crown is performed in the mouth.!12 Prior to cemen-
tation of the crown, however, an orthodontic sheath
designed to fit the double bend of an .036 stainless-
steel wire (Figure 2) is welded to the buccal aspect

Figure 2. A .036 stainless steel wire is adapted on
the model.

Figure 3. The finished appliance is shown out of the
mouth. Note the small bend at the end of the wire, the
tie-back loop, and ligation of the .036 wire.

Figure 4. The finished appliance is shown in the
mouth 10 months after placement.
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of the crown. The sheath is positioned in the middle
one-third of the crown both occluso-gingivally and
mesio-distally. Careful positioning prevents occlusal
interferences and facilitates insertion of the wire (Fig-
ures 3 and 4). Soft wax is placed in the sheath during
cementation to avoid clogging the sheath with cement.

The stainless steel wire is then bent on the model in
such a way that the double bend will insert into the
sheath and protrude at least one mm beyond the
sheath’s distal end (Figures 3 and 4). The wire can
also be adapted directly in the oral cavity, but the au-
thors recommend using the plaster model for ease of
manipulation and patient comfort. A small bend at
the terminal end of the wire acts as a stop, preventing
over-insertion into the sheath (Figure 3). A tieback
loop is bent in the edentulous span facilitating firm
ligation of the wire into the sheath, so mesial dis-
placement does not occur. The wire is bent so that it
crosses the edentulous span close to the gingiva, ter-
minating in a curve around the convexity of the proxi-
mating tooth, incisal or occlusal to the greatest sur-
face convexity. Placement above the convexity aids in
preventing gingival submersion of the wire as time
passes.

After adaptation on the model, the wire is taken to
the patient’s mouth where fine adjustments are made.
A 12-inch length of dental floss should be tied to the
wire to protect against accidental swallowing or aspi-
ration during intraoral manipulation. The wire is tied
into the sheath securely with .010 ligature wire (Fig-
ures 3 and 4).

Discussion

There are distinct advantages to the stainless steel
crown, welded sheath, and wire-loop space main-
tainer. Laboratory requirements are minimal, and
loosening of the appliance from the abutment is most
unusual in contrast to the band and loop space main-
tainer. The danger of swallowing or aspiration is
greatly reduced and the appliance can be completed
in one appointment. The need for further treatment
due to recurrent caries is greatly reduced if not elim-
inated altogether. A final advantage is that the practi-
tioner avoids banding primary molars which have
great cervical bulges and tapering coronal anatomy
that make ideal band adaptation and cementation dif-
ficult.

One may question the recommendation of prepar-
ing a noncarious primary molar for a stainless-steel
crown as an abutment for a space maintainer. How-
ever, the authors view the space-maintaining proce-
dure in the same way one might view fixed bridge-
work in the permanent dentition. The treatment is
advocated for the long-term goal of preventing poten-
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tial malocclusion with little or no periodic clinical in-
tervention.

It is prudent for the practitioner to closely study
each case during treatment planning with an eye for
the future. If a stainless steel crown is to be placed on
a tooth that is a potential abutment for a space main-
tainer, a sheath should be welded on the crown as a
“preparatory” measure. If space maintenance eventu-
ally is required, then only wire bending and chairside
adaptation need to be performed. During treatment
planning, the eventual possibility of space mainte-
nance may also influence the choice of stainless steel
crowns rather than multisurface silver alloy restora-
tions in the young child.
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