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Abstract

Carious lesions with deep margins represent a chal

lenge in daily clinical practice. The following key 

points are discussed in this article: how to manage a 

deep margin from a restorative point of view; when 

and how to perform a surgical procedure; and when 

it is favorable to carry out definitive restoration work 

after surgery. The restorative materials and adhesive 

procedures available today allow minimally invasive 

techniques to be used on dental tissue with a high 

preservation of tooth structure. These materials and 

techniques help to avoid adverse periodontal tissue 

reactions. Depending on the clinical situation, three 

treatment options are available when dealing with a 

subgingival margin. If the depth of the cavity margin is 

at a maximum distance of 1.5 mm below the gingival 

margin, isolation with rubber dam allows the perfor

mance of interproximal margin relocation, thereby  

facili tating optimal restoration and periodontal  tissue 

integration. If the margin is located deeper than 

1.5 mm below the gingival margin, surgery is neces

sary before any restorative work can take place. When 

the margin is within 2  mm above the bone crest, a 

supra crestal tissue esthetic management (STEm) pro

cedure is under taken, which means that no ostec

tomy is required and only osteoplasty is necessary 

to reshape the preexisting supracrestal attachment, 

thereby  allowing the restorative work to proceed. 

When the margin is less than 2 mm above the bone 

crest, crown lengthening with minimal ostectomy and 

subsequent osteoplasty becomes necessary.

(Int J Esthet Dent 2022;17:2–5)
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carry out a combined surgical–restorative 

approach to lengthen the clinical crown. 

In this way, it will be possible to execute 

each single restorative phase under isola

tion as well as the adhesive procedure and 

reconstruction of the deep cervical margin, 

while at the same time safeguarding the 

peri odontal tissue. 

owing to the development and avail

ability of materials today and the deeper 

 knowledge of the behavior of the peri

odontal tissue, it is possible to treat com

plex restorative cases with techniques that 

are minimally invasive from both a surgical 

and restorative point of view.

Supracrestal attachment system

according to the latest (2017) world work

shop on the Classification of Periodontal and 

PeriImplant Diseases and Conditions,9 the 

biologic width – a commonly used clinical 

term to describe the variable apicocoronal 

dimensions of the  supracrestal attachment 

tissue – should be replaced by supracrestal 

tissue attachment. The supra crestal tissue 

attachment is histologically composed of 

the junctional epithelium and supracrestal 

connective tissue attachment, with tissue 

that extends from the bone crest to the gin

gival margin. according to  Schimdt et al,10 

these tissue dimensions may vary between 

individuals.

The junctional epithelium adheres to 

the root surface through the hemidesmo

somes; however, its adhesion capacity is 

nonspecific in that it allows the connection 

of the epithelium to any smooth and pol

ished surface11 and has a variability range of 

1 to 9 mm.12

In healthy periodontium, the periodon

tal probe penetrates the coronal part of the 

junctional epithelium, stopping at the most 

apical portion where the density and layers 

of epithelial cells are greater, and without 

penetrating the connective tissue.

Introduction

In daytoday clinical practice, the clinician 

frequently encounters deep carious lesions 

with margins that invade the periodontal 

 tissue.1 The correct choice of treatment 

plan is crucial to success in such cases; 

how ever, this choice is often difficult due 

to the scarcity of clinical protocols and the 

lack of consensus regarding the optimal 

method of restoration.2 In fact, such clinic

al situations present a great challenge, and 

very often it is necessary to substitute pre

vious restor ations, with their incongruous 

margins and secondary carious lesions. 

Consequently, it is important to choose the 

right treatment plan to restore these cav

ity margins perfectly and avoid tooth loss.3 

In such clinical situations, it is important to 

manage two different problems: one of a 

biologic nature and the other of a technical 

one. 

Biologic problems are linked to the risk 

of invading the periodontal tissue with the 

restoration work, while technical ones are 

concerned with the difficulty of managing 

very deep cavity margins located below 

the gingival margin, both from the point 

of view of perfect isolation and in terms 

of the adhesive procedure, reconstruction 

and, in the case of indirect work, impres

sion taking and cementation. These critical 

issues are mainly related to the difficulty of 

obtaining perfect isolation to avoid poten

tial contamination by saliva and crevicular 

fluid. In fact, isolation and accessibility of 

the cavity are key points in any restorative 

protocol. among the different isolation op

tions, many authors48 recommend the use 

of rubber dam to obtain perfect moisture 

control, especially when applying adhesive 

procedures, and even more so in the pres

ence of deep margins, where the risk of 

 contamination is higher.

When it is impossible to obtain perfect 

rubber dam isolation, it is necessary to 
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The supracrestal connective tissue 

 attachment is made up of collagen fibers 

that connect solely to the root surface on 

one side and the connective tissue on the 

other. The dimensions of this tissue have an 

extremely narrow range of variability, from 

0.29 to 1.84 mm.12

It is widely recognized that the connec

tive tissue attachment must be respected 

when performing restorative procedures, 

otherwise there may be an inflammatory 

 response of the periodontium owing to a 

potential accumulation of microbial bio

film on the subgingival restoration margin.13 

Clinically, this reaction leads to gingivitis or 

periodontitis, resulting in loss of attachment, 

periodontal pockets, bleeding, edema, and 

gingival recessions.14

a number of questions therefore arise. 

how does periodontal tissue behave in con

tact with the material used for the recon

struction of the deep cervical restoration? 

In light of current knowledge and available 

materials, how does one choose between 

margin relocation procedures and clinical 

crown lengthening surgery? What is the 

best surgical procedure?

Behavior of composite restoration 
materials in subgingival areas

There is relatively little scientific data avail

able regarding the reaction of periodon

tal tissue to different materials, and many 

 studies that have been conducted discuss 

materials that are no longer in use. In the 

past, studies have shown a higher Plaque 

Index around margins reconstructed with 

composite materials as opposed to a healthy 

enamel surface as well as more pronounced 

gingival inflammation. There were no differ

ences found between  conventional, hybrid 

or microfilled composites.15

Recently, several experimental  studies 

have shown no significant differences in 

terms of plaque accumulation between 

healthy enamel, glass ionomer, and com

posite.1619 Interestingly, most of the com

posites used in these studies are no longer 

available, and the materials used today 

are undoubtedly superior in terms of their 

adhesion, polishability, and mechanical 

properties.

In a study by martins et al20 conducted 

on dogs, a flap was raised. a cavity was 

then created that was restored with com

posite and glass ionomer, upon which the 

flap was then sutured. a comparison was 

then under taken with zerocavity control 

cases. It is important to note that, in most 

of these samples, epithelium was formed 

along the entire restoration, and during 

healing the bone crest grew back in a 

 coronal direction up to 0.37 mm from the 

apical margin of the restoration, thereby 

demonstrating evident biocompatibility 

of the composite  resins that were used. 

These materials appear to have been tol

erated in the subgingival area, given their 

good adaptation to the cavity walls, the 

careful finishing and polishing of the res

torations before flap closure, and the 

 attention paid to bacterial plaque control 

during the experiment.

In 2014, Comuzzi et al21  demonstrated 

similar results in humans. These authors 

treated a recession associated with a non 

carious cervical lesion with a compomer 

restoration, then a subsequent connective 

tissue graft (CTG) and a coronally advanced 

flap. histologic examination after a block 

 biopsy showed a long epithelial attachment 

on most of the restoration. The most api

cal portion of the restoration was covered 

with parallel fibers of connective tissue, 

which suggested connective adhesion on 

the restorative material. These histologic 

results seem to confirm the conclusions of 

 previous studies. 

In 2007, Santos et al16 performed coro

nally advanced flaps on roots restored with 

glass ionomer or microfilled composite, 
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and on healthy roots in the control group. 

at 6  months, there was no difference 

 regarding the pocket depth between the 

test and control groups. 

In 2009, Santamaria et al22 conduct

ed a randomized controlled clinical trial 

and made the same comparison with a 

nanofilled composite on canines and pre

molars, with a followup of 12 months. 

The results showed a comparable per

centage of root coverage. The compos

ite restorative group showed a slightly 

greater pocket depth than the CTG (alone) 

group, while all other periodontal param

eters showed no significant difference. 

likewise, similar results were obtained by 

Konradsson and van Dijken18 in a study in

ducing experimental gingivitis in humans: 

concentrations of the inflammatory mark

er Interleuken1 were analyzed in crevicu

lar fluid around composite or calcium 

aluminate cement restorations on Class V 

cavities, compared with healthy enamel. 

again, no difference was noted between 

the two materials in healthy gums or un

der experimental conditions of gingivitis. 

Therefore, even in the presence of gingi

vitis, these materials do not appear to be a 

factor  affecting increased crevicular fluid 

production or peripheral inflammation.

Consequently, in all situations in which 

very deep cervical margins might be re

constructed, the interaction of the peri

odontal tissue with the restorations could 

lead to  another type of biologic width. In 

fact, compared with periodontal tissue on 

a healthy tooth, a longer junctional epithe

lium on the restorative margin could be 

obtained as well as a smaller connective 

attachment on the root cement below the 

restoration margin.23

It should be emphasized that no true 

periodontal attachment can be obtained 

on the restorative material other than the 

 junctional epithelium.

Restorative or surgical approach? 

The reconstruction of interproximal cavities 

on posterior teeth presents many clinical 

complexities, including limited access, the 

challenge of isolation, management of the 

adaptation of the material, and the difficul

ty of obtaining an adequate interproximal 

morphology. all of these are risk factors for 

secondary carious lesions and the onset of 

periodontal problems.24 There are several 

treatment options in these situations: inter

proximal margin relocation (ImR), surgical 

crown lengthening, orthodontic extrusion,25 

and surgical extrusion.26 These options must 

then be adapted to each clinical situation.

orthodontic and surgical extrusion are 

used in those situations where a severe loss 

of cervical dental tissue has taken place 

around the tooth and a sufficient ferrule is 

necessary27 to ensure the longevity of the 

restoration in terms of fracture resistance.28

In clinical situations in which any margins 

to be reconstructed involve only the inter

proximal area or limited areas of the tooth, 

the treatment options to be considered are 

either a restorative approach with margin re

location, or a surgical approach that allows 

restorative work. In fact, the presence of an 

adequate amount of healthy residual dental 

structure allows a partial restoration, which 

is more conservative and advantageous in 

terms of biomechanical reinforcement of 

the tooth over time.2,29,30

Figure 1 shows a decisionmaking 

 process to assist in the choice of procedure.

Interproximal margin relocation 
(IMR)

The objective in restoration is to obtain a 

correct emergence profile and contact 

point in every clinical situation, whereas 

surgical work aims at reestablishing the 

supracrestal attachment system, even 

more so in cavities with deep subgingival 
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margins.24 This is one of the key points to 

consider when choosing between an ex

clusively restorative approach with margin 

relocation or a surgical approach, because 

the clinician needs to be able to apply all of 

the procedures to be discussed effective

ly in order to allow  accurate interproximal 

morphology.

Isolation is possible if the margin is locat

ed at a maximum of 1.5 mm below the free 

gingival margin; therefore, in the junctional 

epithelium area (Fig 2). This consideration 

is merely technical/operative in nature; in 

fact, in the present authors’ experience, the 

correct isolation of the margin to be recon

structed would be less reliable on a more 

apical margin.

When faced with carious lesions with 

deep margins (Figs 3 and 4), total rubber 

dam isolation (Fig 5) determines whether or 

not surgery should be performed before the 

restorative treatment, with the confidence 

Fig 1 Decision  

tree: how to choose 

the best approach.

Fig 2 Deep cervical 

margin in the 

junctional epithe lium 

area, 1.5 mm below 

the gingival margin.

CAVITIY MARGIN – BONE CREST DISTANCE

DEEP  CERVICAL 
MARGIN

RUBBER DAM 
ISOLATION

FINAL 
RESTORATION

≥ 2 mm

STEM

BONE LEVEL 
OR BELOW

Crown 
lengthening

RUBBER DAM 
ISOLATION

INTERPROXIMAL  
MARGIN 

 RELOCATION

STEM-Modified
YES

NO

≥ 2 mm



ClINICal RESEaRCh

168 |  The International Journal of Esthetic Dentistry | Volume 17 | Number 2 | Summer 2022

that periodontal tissue health will not be 

undermined.31

once it is completely certain that surgery 

is not necessary, the clinician may proceed 

with ImR. This technique, first described by 

Dietschi and Spreafico,32 is used for man

aging cavities with deep cervical margins. It 

involves reconstructing the subgingival cav

ity margins coronally, thereby making the 

restorative procedure easier. The procedure 

was first termed cervical margin reposition

ing (CmR) and was subsequently renamed 

deep margin elevation (DmE) by magne and 

Spreafico.33  It involves rubber dam isolation 

and the positioning of a circular matrix on 

the deep cervical margin to reconstruct the 

cervical margin so as to reposition it juxta 

or extragingivally.

over the past two decades, this tech

nique has been utilized and analyzed by a 

number of authors.23,3438 Its main clinical 

aims are to facilitate adhesive restorations 

in difficult access areas, encompassing the 

benefits of immediate dentin sealing (IDS), 

and facilitate direct or indirect adhesive 

 restorations of cavities with margins locat

ed beneath the gingival tissue. a systematic 

 review by Kielbassa and Philipp37 on prox

imal box elevation showed that the DmE 

technique was successful at maintaining 

clinically acceptable margins.

another recent study39 demonstrated 

that CaD/Camcemented restorations on 

cementum margins, with large occlusogin

gival ceramic inlay heights, were significant

ly less resistant than cemented restorations 

on the composite relocated margins. This 

finding demonstrates a potential addition

al benefit of ImR beneath ceramic indirect 

restorations, being that the coronal recon

struction of the deep cervical margin with a 

direct composite reconstruction inherently 

shortens the occlusogingival height of the 

proximal portion of the indirect restoration. 

moreover, in 2020, Grubbs et al40 showed 

that composite resin on deep margins has 

Fig 3 Two large carious lesions on teeth 14 and 15: occlusal view.

Fig 4 Radiograph showing the two large carious lesions on teeth 14 and 15, 

affecting the pulp tissue.

Fig 5 Deep margins isolated with rubber dam.
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the ability to absorb and transfer energy 

more effectively than ceramic, resulting in 

less stress at the tooth–restoration mar

gins. In addition, the ImR technique allows 

the increase of the marginal adaptation of 

Class II restor ations, reducing the incidence 

of  secondary caries.41 

When deep margins have to be treated, 

perfect rubber dam isolation is crucial (see 

Fig 5), thereby allowing the treatment plan 

to be confirmed, and exclusively restorative 

thera py to proceed without the need for 

any  surgical intervention. 

In order to facilitate subsequent work 

(impressions and isolation for cementing) 

and to better manage the deep margins 

from an adhesive, restorative, and finishing 

point of view, the most coronal cavity mar

gin is relocated to a juxta or extragingival 

position. This involves the use of a circular 

matrix (omnimatrix; Ultradent) that iso

lates the cervical margin without using an 

interdental wedge (Fig 6). It should be  taken 

into account that, in these situations, the 

positioning of an interdental wedge would 

be very difficult if not impossible, given the 

position of the margins and the interdental 

space, and would create the risk of an in

congruous emergence profile morphology. 

also important and fundamental is the cor

rect choice of adhesive protocol: either an 

etchandrinse or a selfetch adhesive sys

tem, of which an etchandrinse threestep 

 adhesion system is to be preferred, thereby 

allowing highly beneficial and preferable IDS 

after the cavity preparation, as described by 

numerous  authors.32,33,36,42,43 however, when 

the enamel is thin, selective enamel etch

ing is difficult to achieve without the risk 

of inadvertently overetching the adjacent 

dentin;44,45 a suggested clinical ‘compro

mise’ is to condition such thin enamel, to

gether with the dentinal tissue, for no more 

than 15  s. alternatively, a twocomponent 

selfetch system can be used without prior 

 selective enamel acid etching.46

a b

Fig 6 a circular matrix adheres closely around the cervical margins of tooth 15 (a) and 14 (b) without the use of an interdental wedge so as 

to relocate the margins with a direct reconstruction by applying flowable composite. The buildup is completed with packable composite.
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Which composite materials should be 
chosen?

In 2020, Julosky et al47 and Grubbs et al40 

showed that both flowable and tradition

al packable restorative composites could 

be selected for the ImR technique. an

other study examining the performance 

of flowable and conventional packable 

composite reported no significant differ

ence between the two different viscosity 

composites in terms of microleakage.48 

The use of flowable composite resins has 

been advocated to improve the marginal 

adaptation of ImR restorations (with de

creased microleakage and fewer gaps).49,50  

Therefore, highly filled flowable compo

sites are recommended in ImR proced

ures owing to their consistency and ease 

of use.36,51 

Following the present authors’ proto

col, the relocation of the cervical margins 

to a supragingival level is carried out with a 

 direct reconstruction by applying a 1.5mm 

layer of flowable composite material. The 

thickness of the composite is limited to the 

minimum needed to position the prepar

ation supragingivally (usually about 1.5 mm), 

to control polymerization stresses and opti

mize marginal adaptations while creating an 

ideal restoration emergence profile. Imme

diately thereafter, the buildup can be com

pleted with packable composite layered at 

2 mm. analyzing the residual dental struc

ture, it is important to create an optimal 

preparation design52 (Figs 7 and 8) so as to 

strengthen the tooth from a biomechanical 

point of view.

Relocation offers a number of advan

tages, including allowing accurate impres

sion taking (Fig 9) to easily achieve isolation 

for the cementation (Fig 10) and for the 

possibility of checking the accuracy of the 

margin, as well as finishing and polishing, all 

of which are essential for periodontal health 

(Figs 11 and 12). 

From a periodontal perspective, sub

gingival restorations are demonstrably 

compatible with gingival health, provided 

that the biologic width has been respected, 

along with rigorous followup care (Figs 13 

and 14). In particular, in 2020, Bertoldi et al31 

carried out a clinical and histologic study on 

29 patients, each of whom had a tooth that 

needed subgingival restoration. a margin 

relocation procedure with composite resin 

was applied. The fullmouth plaque score, 

fullmouth bleeding score, and periodontal 

probing depth were measured at baseline, 

immediately before margin relocation, and 

after 3 months. at 3 months, the tip of the 

periodontal probe stopped at a more coronal 

point than the most apical margin of the re

construction, thus suggesting the formation 

of an epithelial junction on the  restorative 

margin, together with an improvement in 

the periodontal indices, thereby leading to 

the conclusion that subgingival restorations 

were more compatible with gingival health 

and presented periodontal conditions simi

lar to those of untreated root surfaces. The 

authors of that study31 emphasize the abso

lute necessity of rubber dam isolation when 

performing this restorative procedure.

Supracrestal tissue esthetic 
 management (STEM) technique

In restorative treatments of deep cervical 

margins located close to the connective 

attachment area (Fig 15) in which correct 

rubber dam isolation cannot be achieved, 

a surgical approach that allows restoration 

of the tooth is necessary (Figs 16 and 17). 

In fact, the positioning of a restorative mar

gin in the area of the junctional epithelium 

will allow the latter to adhere, as previously 

mentioned, to the perfectly polished and 

finished composite and ceramic restorative 

materials. accordingly, it is to be deduced 

that the only area that must not be compro

mised is that of the connective attachment, 
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Fig 7 Preparations are finished and polished to provide an ideal 

taper.

Fig 8 Interproximal margin relocation and final preparation on 

tooth 14 and 15: buccal view.

Fig 9 Final polyether impression. Fig 10 overlay cementation with heated composite.

Fig 11 Indirect restoration immediately after cementation: occlusal 

view.

Fig 12 Radiograph after 2 years.
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which is specific and can only connect to 

the root cement. 

When a restoration invades the connec

tive attachment space, an inflammatory 

 reaction occurs involving the production of 

prostaglandins and inflammatory cytokines, 

the activation of osteoclasts that reabsorb 

the bone, and the release of free cement 

for the formation of fibers that are insert

ed more apically; hence, the apical migra

tion of the entire supracrestal attachment 

 apparatus.13,53,54 The inflammatory reaction 

occupies an area of about 1.5 mm in diam

eter.55 If the thickness of the bone is less 

than  1.5 mm, an even horizontal bone re

absorption will be expected; however, if it 

is more than 1.5  mm, resorption will only 

occur for that width (1.5 mm) and, conse

quently, a pocket with a vertical defect will 

be formed.56 

In all these clinical situations, a crown 

lengthening procedure is used to access the 

subgingival cavities so as to expose the mar

gins, reconstruct them correctly, and avoid 

compromising the periodontal tissue.57 In 

a traditional surgical approach, ostectomy 

necessarily entailed compromising adjacent 

alveolar bone58 and provoking problems 

with esthetics and root hypersensitivity after 

healing.59 

Following the aforementioned biologic 

considerations, a more conservative ap

proach is presented here, which allows the 

clinician to carry out restorative work, main

tain periodontal health, and, simultaneously, 

ensure an excellent esthetic result, with the 

objective of not modifying the soft tissue  

level after healing. In this way, the forma

tion of interproximal black triangles may 

be avoided, which compromise esthetics, 

promote food impaction, and make oral 

hygiene procedures more difficult. This ap

proach, called supracrestal tissue esthetic 

management (STEm), aims at thinning the 

bone and soft tissue to achieve a spontan

eous clinical crown lengthening without 

Fig 13 Twoyear followup: occlusal view.

a

b

Fig 14 Vestibular view at baseline (a) and after 2 years (b). after 2 years, good 

stability can be seen as well as good integration between the periodontal tissue 

and the restoration, with the development of the interproximal papilla, in 

 comparison with baseline.
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ostectomy in the posterior interproximal 

area,60 providing ideal conditions for peri

odontal tissue healing in such a way as to 

reestablish a healthy connective space and 

gingival margin stability. For the STEm tech

nique, the presence of at least 2 mm is re

quired between the clean cavity margin and 

the bone crest. In fact, the reduced bone 

and soft tissue thickness are determin

ing factors in crown lengthening, avoiding 

pocket formation. Therefore, Zucchelli et 

Fig 15 Deep cervical margin more than 1.5 mm below 

the gingival margin.

Fig 16 Deep carious lesions on teeth 15 and 17, invading both the endodontic 

and periodontal space.

Fig 17 Radiograph showing the deep carious lesions on teeth 15 and 17.

al60 consider that the most significant sur

gical steps in this procedure are split thick

ness surgical papilla elevation, thinning of 

the palatal flap, and osteoplasty (reduction 

of the bucco lingual dimension of the bone), 

together with root planing up to the bone 

crest and apical positioning of the flap in 

order to  obtain clinical crown lengthening 

even without surgical ostectomy. Conse

quently, invasive ostectomy is avoided and 

osteoplasty is performed in all cases to thin 
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the vestibular and lingual sides of the inter

proximal bone crest in the area in question. 

In this way, unnecessary loss of attachment62 

is avoided, thereby leaving the possible re

absorption of the most coronal portion of 

the bone crest to the natural bio logic heal

ing process in terms of the re establishment 

of the connective attachment.

STEM technique: surgical procedure

The surgical technique to be described con

cerns the treatment of interproximal carious 

lesions in the posterior area.

Vestibular flap: The vestibular flap 

(Figs  18 and 19), without vertical releasing 

incisions, requires a vestibular incision of 

the flap extending from the mesial to the 

distal tooth areas. The incision is intrasul

cular on adjacent teeth and  paramarginal 

in the interproximal space. It should be 

stressed that this procedure depends on the 

presence of an adequate level of keratinized 

tissue (approximately 4  mm). The intrasul

cular incision continues in a splitthickness 

flap elevation at the interdental papilla of the 

adjacent tooth, leaving the connective tis

sue of the entire papilla in place to avoid fu

ture gingival alteration. The flap is elevated 

Fig 18 Vestibular flap. Fig 19 Vestibular flap: clinical image.

full thickness in the more apical area to ac

cess the bone crest without affecting the 

 mucogingival line. 

Palatal flap: a thinned palatine flap is 

carried out. a paramarginal incision (Fig 20) 

of the same extent as the vestibular flap is 

performed with a mesial vertical releasing 

incision. a splitthickness flap elevation is 

performed with the blade parallel to the 

bone plane extending approximately 5 mm 

apically to thin the palatine fibro  mucosa 

(Fig 21). a third incision with the blade per

pendicular to the bone plane allows an 

apical incision of the thinned fibro muco

sa (Fig 22). Finally, an intrasulcular incision 

allows the extraction of the tissue wedge 

(Figs 23 to 25). 

Mandibular lingual flap: This requires 

a lingual incision of the flap extending 

from the mesial to the distal tooth areas. 

The incision is intrasulcular on adjacent 

teeth and paramarginal in the interproximal 

space  affected by the carious lesion; it is a 

fullthickness flap without vertical incisions.

Measuring the distance between the 

cavity margin and the bone crest: after re

moving the carious lesions, the interproxi

mal soft tissue at the cavity level is removed 

to expose the margin and bone crest. The 
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Fig 20 Thinned palatine flap: first paramarginal incision. Fig 21 Thinned palatine flap: second incision with the blade parallel 

to the bone plane to thin the palatal fibro mucosa.

Fig 22 Thinned palatine flap: third apical incision with the blade 

perpendicular to the bone plane.

Fig 23 Thinned palatine flap: fourth intrasulcular incision.

Fig 24 Thinned palatine flap: palatal tissue wedge removal. Fig 25 Thinned palatine flap: palatal tissue wedge removal, section 

view.
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Fig 26 Distance between the clean cavity margin and the bone crest is 

measured, leaving 2 mm.

Fig 27 after carious lesion removal, the distance between the clean cavity 

margin and the bone crest is measured: clinical view.

Fig 28 Palatal and vestibular osteoplasty.

distance between the cleaned cavity mar

gin and the bone crest is measured. If the 

distance is 2 mm, osteoplasty is performed 

without ostectomy (STEm); if it is less 

than 2 mm, an interproximal ostectomy is 

performed to ensure 2  mm between the 

cavity margin and the bone (STEm modified) 

(Figs 26 and 27).

Palatal/lingual and vestibular osteo-

plasty: The osteoplasty on both the vesti

bular and palatal sides is limited to the 

 interproximal space being worked on with a 

round diamond bur; this allows the blending 

of the interdental bone to the buccal and 

palatal side, reducing its thickness (Figs 28 

and 29).

Root planing: The root is smoothed api

cally to the cavity margin to ensure the re

moval of preexisting connective attachment 

fibers and to avoid excessive tissue regrowth 

in the area (Figs 30 and 31). 

Vertical mattress sutures: The flap is 

 sutured with vertical mattress sutures (mono

filament 6–0) to achieve optimal  adaptation 

of the flap (Figs 32 to 34).

When should restorative treatment be 
performed?

The best time for restorative treatment is 

immediately after surgery.60 although suc

cessful techniques suggesting an openflap 

restoration are described in the literature,61 

performing the restoration immediately 

 after suturing, in the posterior sector, allows 

greater control over bleeding and contami

nation in the area to be reconstructed. In 

addition, rubber dam isolation is easier to 

achieve when the tissue is repositioned 

by a compressive suture. If this is not pos

sible, the restoration should be completed 

within 2 weeks, at the most, to avoid tissue 

 regrowth due to healing. This allows rubber 

dam positioning to isolate the exposed mar

gin (Figs 35 and 36) and to perform the re

storative treatment (Figs 37 to 39).
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Fig 29 Palatal and 

vestibular osteoplasty: 

clinical view.

Fig 30 Root planing.

Fig 31 Root planing on tooth 15: clinical view.

The approach described in this article 

 allows a perfect reconstruction of the tooth 

while respecting the periodontal tissue 

(Figs 40 to 42).

Discussion

The developments in adhesive techniques 

in dentistry have resulted in progress and 

changes and have also allowed a reduction 

in the level of invasiveness of restorative 

treatments. From both a mechanical and 

functional point of view, adhesive proto

cols minimize dental preparation, thereby 

allowing greater conservation of healthy 

dental tissue and the optimal inte gration 

of restorative reconstruction. From a bio

logic point of view, it has been demonstrat

ed that  adhesive materials perform better 

than those used in the past in subgingival 

restorations.19

a number of histologic studies on animal 

and human models have shown a good level 

of biocompatibility between composite ma

terials and periodontal tissue;63 in particular, 

the adhesion of junctional epithe lium on 

composites positioned in subgingival are

as has been demonstrated.20,21,31 When it is 

necessary to treat deep carious lesions, and 

rubber dam isolation is not possible, it is es

sential to perform a combined surgical–re

storative treatment that allows the margin 

in question to be exposed and isolated. 

The surgical approach proposed to resolve 

such cases is based on the knowledge of 

periodontal tissue and the analysis of its be

havior. according to the abovementioned 

histologic studies, it seems possible for the 

epithelial component of the supracrestal 

 attachment to adhere with a wellfinished 

and polished restorative margin. 

The connective attachment is the com

ponent that must not be violated. Individ ual 

variability exists in the size of the various 

components of the supracrestal attach

ment; however, the connective attachment, 
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varying between 0.29 and 1.84 mm,12 is the 

most consistent measurement among the 

supracrestal tissue components. 

Similar results were obtained from 

 another histologic study that confirms the 

variability of the connective attachment 

in a range between 0.76 to 1.60  mm.64 

Therefore, it is absolutely safe to place a 

restor ation within 2 mm above the bone 

crest.

Taking these considerations into  account, 

the STEm technique aims at ensuring 2 mm 

between the clean cavity margin and the 

bone crest to allow for the restoration and 

give sufficient space for the connective at

tachment. This surgical protocol is used with 

deep interproximal carious lesions when the 

cavity margin is more than 2 mm above the 

bone crest. It also allows the modi fication 

of the bone crest while maintaining an  

ideal anatomical  morphology, leaving a 

space of 2 mm between the  desired restor

ation margin and the bone, alongside the 

renewal of the supracrestal connective 

attachment. 

The present authors’ clinical experience 

shows that, at the time of surgery, there is 

almost always at least 2 mm between the 

clean cavity margin and the bone crest. This 

space is sufficient to avoid the connective 

tissue, thereby making it possible to isolate 

the cavity immediately after suturing at the 

bone crest. In fact, in the case of subgingi

val caries, bacterial invasion always causes 

an apical displacement of the entire supra

crestal attachment system because the bio

logic response aims to maintain a constant 

space between the bacterial infection and 

the crestal margin, with a mechanism simi

lar to that in periodontal disease. For this 

reason, an ostectomy is seldom necessary. 

If the distance between the cavity mar

gin and the bone is less than 2 mm, the 

STEmmodified technique is used. This 

 differs from classic crown lengthening in 

that it requires a minimal ostectomy in 

Fig 32 Vertical mattress suture.

Fig 33 Vertical mattress sutures: palatal view.

Fig 34 Vertical mattress sutures: vestibular view.
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Fig 35 Two weeks after surgery, the cavity margins are perfectly 

isolated with rubber dam.

Fig 36 The circular matrix in position on tooth 25 in order to 

relocate the margin and complete the buildup. 

 addition to the STEm technique in order 

to reach 2 mm without the need for bone 

 remodeling on the adjacent sides. 

In cases where the cavity margin to be 

restored is at bone level or even below bone 

level, as is the case with dental fractures, the 

correct procedure to adopt is classic crown 

lengthening, with ostectomy and remode

ling of the supporting tissue of the adjacent 

teeth (Table 1).

Therefore, the STEm and STEmmod

ified techniques differ from the crown 

lengthen ing technique used in the past 

because the former does not sacrifice 

the tooth supporting tissue and the latter 

 reduces this tissue to a minimum. more over, 

these techniques aim at remodeling the ex

isting supra crestal attachment system, with 

the goal of creating a restoration that en

sures both effective tooth reconstruction 

and healthy periodontal tissue in the long 

term. 

Therefore, it is not a real lengthening of 

the clinical crown but rather a technique 
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Fig 41 oneyear followup radiograph. Fig 42 one year after cementation: good integration between  

the restoration margins and the periodontal tissue, with physiologic 

probing depth and no gingival inflammation.

Fig 37 Tooth preparation for the indirect restoration. Fig 38 Cementation with heated composite.

Fig 40 Clinical situation 1 year after treatment: vestibular view. The 

rehabilitation will be completed with orthodontics and implants. 

Fig 39 Clinical situation 1 year after treatment: occlusal view.
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that allows the surgical management of 

the supracrestal tissue, aimed at the exe

cution of the restoration. There is, in fact, 

no desire to lengthen the clinical crown; 

rather, the aim is to achieve, at the end of 

the healing process, a level of soft  tissue as 

similar as possible to baseline, thus main

taining esthetics and allowing the  patient 

to  perform proper oral hygiene.

It is essential to finalize the restorative 

treatment immediately after the surgery, or 

after 2 weeks at the most, when a  stable 

connective attachment has formed, yet 

 before the development of supracrestal 

tissue (allowing for the benefits of apical 

tissue position) in order to anticipate the 

pos sible coronal regrowth of the soft tissue. 

In addition, a definitive restoration allows  

a wellpolished and finished restorative 

 margin on which tissue heals best. 

Nevertheless, it is important to empha

size that longterm success is also, and 

 inevitably, linked to patient compliance 

and appropriate oral hygiene in terms of 

the interproximal spaces. In order to safe

guard the results obtained, the patient must 

be informed by the clinician about good 

oral hygiene practices and be included in 

a personalized dental hygiene and mainte

nance program.65

Conclusion

as evidenced by the scientific research, it is 

possible to place a restorative margin within 

the junctional epithelium without creating 

adverse periodontal reactions. Therefore, 

the answers to the initial questions posed 

in this article – the approach to restorative 

deep margin management, when and how 

to carry out surgical procedures, and the 

timing of definitive restoration work after 

surgery – are to be found in the protocols 

for carious lesion management as follows:
 ■ If the cavity margin, positioned 1.5 mm 

below the gingival margin, can be isolat

ed, a restorative approach with margin 

relocation is recommended; an epithe

lial junction will form on the restorative 

margin.
 ■ If the cavity margin, positioned more 

than 1.5 mm below the gingival margin, 

cannot be isolated immediately, an ini

tial surgical approach will be necessary, 

followed by isolation and subsequent 

restoration.

Table 1 Suggested procedure with reference to the position of the cavity margin

Cavity margin Rubber dam 
isolation

Surgery Technique used

Up to 1.5 mm subgingivally Yes No Interproximal margin relocation

more than 1.5 mm subgingivally and 
2 mm or more above the bone crest

No Yes STEm (osteoplasty)

more than 1.5 mm subgingivally and 
less than 2 mm above the bone crest

No Yes
STEmmodified (osteoplasty + 
 minimal ostectomy)

at or below bone level No Yes Crown lengthening with ostectomy 
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The surgical approach differs depending on 

the clinical situation:
 ■ A cavity margin within 2 mm above the 

bone crest: a STEm procedure may be 

performed, with no ostectomy and only 

osteoplasty.
 ■ A cavity margin less than  2 mm above 

the bone crest: a STEmmodified pro

cedure with minimal ostectomy may be 

performed to reach 2 mm, followed by 

osteoplasty.
 ■ A cavity margin at or below bone level: 

a classic crown lengthening proced

ure may be performed, with  necessary 

ostectomy.

after the STEm or STEmmodified proce

dures, the best time to carry out definitive 

restoration work is immediately after surgery.
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