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 ABSTRACT

Deep margin elevation is a technique to solve the problem of localized

isub-gingival margins of a tooth. It facilitates isolation and allows the use of
Article info tadhesive materials. Otherwise, the tooth may not be restorable and the out-
Received: 2022/06/15 icome of marginal integrity may remain questionable. Different methods have
Accepted: 2022/07/01 gbeen suggested previously but they have disadvantages. This article describes
%the use of an aluminum shell as a matrix to restore a tooth with a sub-gingival
imargin. The aluminum shell is adapted to the remaining tooth contour and also
%extends beyond the margins to ensure the isolation and provide a matrix to
irestore the tooth.
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Introduction

Nowadays, one of the major goals of restorative
and operative dentistry is preserving intact
tooth structure.(1) Restorations with margins
in dentin and cementum are more prone to mi-
cro leakage and other complications like subse-
quent sensitivity, marginal staining and second-
ary caries.(2) Large proximal lesions extending
cervically to the cement-enamel junctions are
challenging to restore. Marginal replacement
eases the procedures like the filed isolation, cav-
ity preparation, impression making for indirect
restorations and management of soft gingival
tissues.(3) Cementation of indirect restorations
with adhesive needs a dry environment to en-
sure a long term service.(4) The conventional
approach consists of orthodontic extrusion,
surgical exposure of the cervical margin, or a
combination of both that can increase the pos-
sible invasion to the biological width and may
cause inflammation in supporting periodon-
tium and lead to recession. Orthodontic extru-
sion requires consideration for crown root ratio
and is time consuming. The biologic width is the
distance between the deepest area of marginal
sulcus and the alveolar bone crest and the mean
of that is 2.04 mm. Sub-gingival defects that
are limited to the junctional epithelium have
at least 1-1.5 mm distance from the alveolar
crest. Crown lengthening procedure has prob-
lems such as violating the biologic width and
anatomical complications like proximity to the
furcations.(5, 6) A conservative approach for re-
storing deep marginal lesions is to apply an in-
crement of composite resin over the preexisting
cervical margin in order to relocate it coronally.
This technique is called “deep margin elevation”
(DME). It is also named with the terms “cervical
margin relocation”, “proximal box elevation” and
“coronal margin relocation”. DME and sub-gin-
gival restorations are compatible with periodon-
tal health as they are well-polished and refined
.(7) Through DME, an unrestorable tooth can
be saved. The concept of deep margin elevation
was first presented by Dietschi and Spreafico in
the year 1998.(8-10) The composite thickness in
DME cases is the minimum required amount
for bringing margin to a supra gingival position.
This helps polymerization control and creates
a restoration emergence profile with marginal
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adaptation.(11) Although DME seems a valu-
able technique, clinicians have not extensively
applied it, therefore any manner of facilitating
clinical procedures and reducing technique
sensitivity should be seriously considered.(7)
A direct restoration is used to elevate the cavi-
ty margin to a new equi gingival or supra gin-
gival location. Moisture control is required for
this purpose which can be achieved by a matrix
system. Micro hybride and flowable composites
are comparable in marginal sealing quality .(12)
DME with resin modified glass ionomer reduced
the extent of interfacial gap formation before
and after the aging process.(13) A systematic re-
view in 2021 concluded that DME yields a better
survival rate than surgical crown lengthening(S-
CL).(14) Deep sub-gingival proximal cavity el-
evation or coronal margin relocation are being
increasingly used to manage deep defects with
resin composites and provide promising results
regarding the esthetic and mechanical proper-
ties.(15) One of the most challenging experi-
ences in daily practice is achieving durable res-
torations in the cervically areas with moisture.
(5) Methods which are currently used may not
be useful to have the band against the tooth and
also shaping the matrix for teeth with irregular
forms may be impossible. The present case re-
port describes the application of a conservative
new technique that focuses on the local isola-
tion and treating deep cavity margins which can
be helpful to dental practitioner. This method
has some advantages such as availability of shell
with different sizes to adapt with tooth, create
an isolation field and create an adequate tooth
contour.
Clinical Technique

Prior to the treatment, it was important to
evaluate the possibility of restoring the tooth
without invading the biological width, so a pre
operative peri apical radiography was required.
(figurel)

figurel:A: Pre-op X-ray. The margin location was sub
gingival prior to elevation. B:Pre-op intra oral picture with
extensive caries
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In this case, field isolation was performed us-
ing green colour rubber dam (Sanctuary Latex
Dental dam,Malaysia) and the preparation ex-
tended to sound tooth tissue in all areas except
distal part, where it was difficult to isolation
.The authors used an aluminum shell that was
a temporary crown and mainly used to protect
prepared teeth for crown insertion. This shell
was made of malleable aluminum which was
soft and easy to use and was available in dif-
ferent sizes in assortment packages. The prop-
er amount of Aluminum shell (SHADI, made
in IRAN) was cut and polished following the
shape of the margin then trimmed with curved
tip scissor (figure2).

figure2:A: Aluminum shell box B:An aluminum shell
C and D: Preparing the aluminum shell
(cutting with disk and scissor)

It was precisely adjusted to the contour of the
remaining dental structure and extended beyond
the margins to ensure complete adaptation and
height using the height of the adjacent tooth as
a guide. The band was then seated by applying
sufficient vertical pressure and the wedge was
placed so that the shell was extended beyond the
sub-gingival margins and was stable. The pur-
pose of this technique was to prepare an isolated
operative field, allowing the use of the adhesive
materials. Once the tooth was isolated (figure3),
the adhesive procedure was carried out follow-
ing the recommendation of the manufacturer.
Enamel and dentin were etched (30 and 15 sec-
onds, respectively) with 37% phosphoric acid
gel (super etch,SDI,Australia) and then rinsed
with water spray and dried. A two-step etch and
rinse bonding agent (Ambar,FGM,Brazil) was
applied for two layers according to the instruc-
tion and cured for 20 seconds (Blue dent LED
light cure, light intensity 1500mw/cm2,wave
length 410-490 nm, Bulgaria). Then the margin
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elevates to the new place using a flowable and
condensable composite (Opallis, FGM, Brazil)
(figure3).

figure3:A:lsolating tooth with rubber dam B:Etching
the tooth structure C: Deep margin elevated with
restorative composite.

After tooth construction, the periapical
radiograph picture was taken. The cavity was
filled with composite using layering tech-
nique and each layer was cured for 20 seconds.
After that finishing and polishing procedure
was performed and so the buildup was complet-
ed (figure4).

figure4:A:Post-op X-ray of margin elevation prior to
final restoration being completed. B:Toffle mire matrix
holder around the teeth C:Final intra oral picture

Discussion

Deep margin elevation is a solution to local-
ize sub gingival margins for direct, semi-direct,
and indirect restorations. This technique focus-
es on local isolation of the deep margin by using
an aluminum shell. After cavity preparation, a
matrix and wedge with adequate anatomy were
inserted.(9) After etching, a layer of a bonding
agent was applied to the exposed dentin and
light polymerized. The deep margin was ele-
vated to a supra gingival margin using flowable
or condensable composite or a combination of
both in a snow plow technique in which the ap-
plication of a flowable composite as a liner was
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recommended.(16, 17) Final polymerization
through glycerin gel was also recommended
to eliminate the oxygen inhibition layer. Then
the preparation was rinsed with air-water spray
and the composite excess was gently removed
and polished. A post-operative periapical radio-
graph was necessary to ensure the absence of
gaps or overhangs.(18) Ghezzi et al., say the
deep margin elevation is a biologically sound
and minimally invasive technique.(19)

According to studies, the main challenge for
DME is adapting the matrix band to the base
of the restoration. Special matrix systems have
been suggested for this purpose. Regular ma-
trix bands can be adapted on one side to help
the band sit deeper. Different wedges, Teflon
tape, and light cured rubber dam materials are
also useful to achieve an acceptable seal.(8-10)
Curved matrices are preferable because they
provide a better gingival emergence profile
compared to traditional ones.(20)Instability of
matrix is equal to failure of the technique and
the treatment plan needs to be reconsidered. The
matrix dimensions should be higher than the de-
sired elevation level and narrow enough to slip
easily in the sub-gingival area. For this reason,
it needs to be reduced by 2-3mm with scissors.
In the case of severely deep localized lesions,
the “matrix-in a matrix “technique seems more
beneficial. In this technique, a sectional matrix
is inserted vertically into the sub-gingival area
through a loosened Toffle mire.(18) Belknap
et al. introduced a technique to help with the
adaptation of the matrix band. Belknap et al.
placed a Teflon tape between the band and the
adjacent teeth.(20) Although current usage of
matrix and copper band is useful for isolation
and prepares a suitable environment for adhe-
sive technique but gingival tissue may be pres-
ent between the matrix and tooth margin that
causes overhangs. The use of copper band in
inter proximal concavities and correcting these
areas are extremely difficult. The authors of this
study consider the use of an Aluminum shell as
the suitable technique for restoring a tooth with
sub-gingival margin. Aluminum shells (SHADI
made in IRAN) are available in different sizes.
This technique can be performed in all cases of
deep proximal lesions with the working field
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isolation. Clinicians should ensure that the shell
is properly adapted to the tooth structure and a
perfect seal is achieved. A part of Aluminum
shell is a matrix that can be shaped intimately to
the dental structure in the sub-gingival area. The
Aluminum shells are soft and easy to shaped
around the tooth. Temporary crowns are pre
finished and contoured and are less time-con-
suming. They are available for adult teeth and
have an anatomical shape. Their size, enhanced
shapes, gingival prefestooned shape and proper
hardness are combined to offer faster adapta-
tion. Use of an aluminum shell for deep margin
elevation allows optimal condition for the adhe-
sive technique. As previously proven, longevity
of restoration depends on the marginal adapta-
tion. Marginal gaps facilitate for the accumula-
tion of the biofilm deposition that can lead to
caries and periodontal diseases. In this method
a favorable marginal adaptation is achieved and
also final dental restoration is ideally made to
blend smoothly with the contours of restored
tooth. The recommended technique depends on
the clinician’s skill. Accurate adaptation of shell
with inter proximal surface of the teeth should
be carried out.

Conclusion

In this article authors used an aluminum
shell to relocate the deep margin of a tooth.
This method is useful for restoring a tooth
with sub-gingival structures which needs deep
margin elevation.
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