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Abstract

One of the most challenging factors affecting impression quality and good
marginal fit is the gingival retraction method, which aims to separate the gin-
giva from the tooth to expose the finishing line of the prepared tooth. Bleed-
ing and contamination from the crevicular fluid may compete for space with
the impression material within the sulcus, leading to indistinct preparations
and a lack of detail at the margin. In addition, such procedures might damage
the PDL and cause permanent recession. Flowable composite cable, as op-
posed to traditional retraction cords, offers the proper marginal seal and visi-
bility during the impression record because of its lower viscosity, improved
adaptability, and elastic properties. The aim of this report is to present a
brand-new, innovative method for controlling gingival hemorrhage in addi-
tion to the gingival retraction in restorative and prosthodontic treatment by
utilizing a flowable composite during the final impression record procedure.
In these case reports, the flowable composite cord technique is used instead of
traditional gingival cords to modify and refine the gingival tissue before tak-
ing the traditional final impression or digital scan. Two cases were done for
patients undergoing fixed prosthodontics and veneer treatment within a
2-year follow-up period. In addition, the flowable composite cord was used as
temporary restoration before the final prosthetic cementation or under the
provisional crowns. As a result, clean and healthy gingival tissues render ce-
mentation of the final prosthesis quicker and easier to perform. The patients
in both cases claimed that their prosthodontic treatments, which involved the
application of a flowable composite cord to temporarily retraction the gingi-
va, had produced good outcomes at the yearlong follow-up. In conclusion,
the flowable composite cord technique is found to be a useful tool to improve
the quality of impressions in fixed prosthodontics by providing excellent
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access for impression material to record fine details of the finish line of the
prepared tooth structure, and to alter the inflamed tissue into a healthy tissue.
Keywords

Flowable Composite, Gingival Retraction Methods, Impression Material,
Marginal Integrity Final Cementation

1. Introduction

Fluid/moisture control is imperative in taking a dental impression. A good im-
pression requires lateral displacement of the gingiva so the impression material
can be deposited on the finish line and accurately record some of the prepared
and unprepared tooth structures located apical to the finish line.

A proper impression is a golden key for a highly fitted final restoration and
fixed dental prostheses such as crowns, veneers, and onlay restorations which
improve patient health, function, and smile by correcting the shape of the teeth
and discolored teeth [1] [2]. Accurate impression and excellent marginal fitness
raise the success and survival rates of the restoration [3] [4].

The main reason for gingival inflammation over a fixed dental prosthesis is
the lack of marginal integrity which may lead to overhanging or open margin
restorations [1] and may further cause secondary caries or have a negative im-
pact on the periodontal index. Many clinicians prefer the supra-gingival finish
line to ensure proper marginal fitness and reduce the chances of gingival in-
flammation following the final cementation of the dental prosthesis [5] [6].

One of the most challenging factors affecting impression quality and good
marginal fit is the gingival retraction method which aims to expose the finish
line of the prepared tooth. Bleeding and contamination from the crevicular fluid
may compete for space with the impression material within the sulcus leading to
indistinct preparations and a lack of finish line details [7] [8].

Furthermore, traumatized tissues following the use of gingival retraction
cords are likely to recede. Taking an impression in an unhealthy environment is
one of the main compromises a dentist can make while taking impressions [9].

The classical method of gingival retraction is by using retraction cords of dif-
ferent sizes, plain or soaked with astringent-hemostatic agents such as ferric sul-
fate, aluminum potassium sulfate, aluminum chloride, racemic epinephrine,
aluminum or potassium sulfate. These cords are inserted into the gingival sulcus
to retract the gingiva and expose the finish line of the prepared tooth. The main
disadvantages of conventional retraction cords are that their application is
time-consuming, they may cause gingival damage and discomfort, might cause
bleeding after removal of the retraction cords, and in many cases, may cause
gingival recession in the future [10]. It is a sensitive procedure that cannot be

standardized because the force applied to the gingival cord differs from dentist
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to dentist, and differs from case to case depending on the sulcus width and
anatomy. In addition, chemically impregnated retraction cords have many side
effects and need careful precautions.

There is another technique in which a newly introduced material is named
Expasyl (clay-like material). The main disadvantage of Expasyl is that it may in-
teract with the polyether impression materials and polyvinyl siloxane, altering its
setting time. Also, it has poor results with deep sub-gingival finish lines, the ma-
terial itself is expensive, and the procedure is time-consuming [7] [8].

Magic foam cord or vinyl polysiloxane material was introduced in the market
to retract the gingiva by expansion. Many disadvantages have been reported with
magic foam such as bleeding tendency due to the lack of a hemostatic agent in
the material, as well as its low reliability in deep sub-gingival finish lines [11].

Merocel strips are synthetic strips made of polymer hydroxylate polyvinyl
acetate inserted in the gingival sulcus to create a space allowing the impression
material to record the details of the prepared tooth [12]. The strips showed
promising results without any damage to the gingival tissues in addition to hav-
ing the ability to absorb oral fluids making the area clean [11] [13] [14].

Here, we intend to report a novel clinical technique that injects flowable
composite circumferentially around the finish line and covering part of the gin-
gival tissue adjacent to the finish line without acid etch or bonding steps and
cure the flowable composite to act as a retraction cord. Flowable composite is a
biocompatible material that has been recommended for use as low-stress filling
material and in situations where good penetration is required [15]. More
stress-buffering capacity, a low modulus of elasticity, and low viscosity are cha-
racteristics of flowable composite that improve marginal seal and reduce micro-
leakage at the gingival margin [16]. Lower viscosity allows for appropriate adap-
tation and a more defined marginal space over a shorter distance. As a result, it
is possible to properly observe the prepared tooth edges during the impression
record [17]. Injecting flowable composite in the finish line immediately after
blowing air into the gingival sulcus and finish line of the prepared tooth, then
curing it quickly without using a bonding agent will provide a clean and dry area
for impression recording by directing the gingival fluid and hemorrhage away
from the finish line. Any hemorrhage or fluid leaking during this procedure will
recede normally without using any hemostatic solution. After 2 - 5 minutes, the
cured flowable composite cord can be removed easily with an explorer or small
spoon excavator leaving a clean finish line and a healthy gingival tissue. This
technique can provide excellent results even in sub-gingival finish lines. Mate-
rials used in these case reports were performed in accordance with the Declara-
tion of Helsinki. Ethical clearance was obtained from the Human Ethics Com-
mittee of the Center of Advanced Consultants in Healthcare Education &
Training (CACHET) (C19/11/18).

Case presentation 1: (1 year follow up) (case started 14™ October 2021 and
finished 26™ October 2021/Follow up 26™ August 2022).
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A healthy 35-year-old woman presented to our clinic asking to replace her old
anterior crowns and improve her smile (Figure 1). A health questionnaire, clin-
ical examination, and photographic documentation were carried out.

After discussing the treatment options and the optimal treatment plan, the
patient agreed to sign the consent form and the treatment plan was as follows:

1) To change and restore teeth # 15, 14 (implant crown).

2) To replace old crowns on teeth 13, 12, 11, 21, 22, 23 with new zirconia
crowns.

First visit: Removal of old crowns and performing the one-step final impres-
sion with Polyvinyl siloxane impression materials (light body and regular im-
pression) after using the flowable composite as gingival cord, a technique is to
spray air into the gingival sulcus to dry and blow the blood and saliva away from
the finish line followed by injecting flowable composite and curing immediately.
Bite registration was also recorded.

(Note: final impression can be taken in five minutes after this procedure or
can be delayed 2 - 3 days depending on the presence of gingival inflammation
and depending on the time available for the dentist after such procedure. In
simple cases, 1 or 2 teeth impressions can be taken in the same visit after apply-
ing the flowable composite cord).

Second visit: After seven days temporary crowns were removed and final ce-
mentation was done with resin cement. Occlusion was adjusted after cementa-

tion of the crowns as shown in Figure 2.

Figure 1. Pre-operative photograph.

Figure 2. After crowns cementation.
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Follow-up visits were held after a year. The patient was satisfied with the ap-
pearance. During this visit, scaling was performed and oral hygiene instructions
were given. Periapical radiographs and photographs were taken (Figure 3).

Case # 2 (Treatment started 23" December 2019 and finished 2™ January 2020
-Follow up 20" January 2022).

A 55-years old male patient presented to our clinic complaining of generalized
teeth discoloration and was looking to improve his smile. On examination, we
found that some teeth were restored with old composite restorations, and all
maxillary and mandibular teeth had fluoride stains (Figure 4).

Figure 3. Follow up radiograph and photograph on 26" August/2022.

Figure 4. Pre-operative photograph.
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After clinical and radiographic examination, treatment planning was formu-
lated that consisted of ceramic veneers for all anterior teeth and premolars of
both arches. After evaluating the new smile of the patient from models, and ob-
taining approval of the patient to precede the procedure, minimal preparation
veneers were planned. The following procedures were performed:

1) First visit: Supra-gingival scaling and polishing was done. Oral hygiene in-
structions (OHI) were given that included modification of brushing technique.

2) Second visit: Veneer preparation for all anterior teeth and premolars of
both arches. 15, 14, 13, 12, 11, 21, 22, 23, 24, 25, 35, 34, 33, 32, 31, 41, 42, 43, 44,
45.

3) Use a flowable composite cord for 2 - 5 minutes before taking the final im-
pression.

4) Temporization of the maxillary teeth with Success CD, Promedica’s com-
posite-base, self-curing paste system Temporary Crown and bridge material
shade Al on the top of the cured flowable composite cord around all prepared
finish line without temporary cementation (Figure 5).

5) The mandibular teeth were temporized with flowable composite to protect
the gingival tissue and finish line since the preparation was minimal.

6) Temporary veneers and Flowable composite cords were removed leaving
clean and healthy gingiva. Final cementation of the veneers was done with resin
cement by using RelyX™ Unicem Self-Adhesive Universal Resin Cement 3M
ESPE (Figure 6).

7) Follow up with the patient after two years: Evaluating the gingival health
and the veneer’s fit (Figure 7).

Figure 6. Post-operative treatment after veneer cementation in January/2020.
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Figure 7. Follow up after two years on January/2022.

2. Discussion

There is a strong association of fixed prosthesis with periodontal diseases.
Ill-fitting restorations can lead to periodontal diseases and later result in teeth
loss. To date, there is no clear recommendation about which gingival retraction
method is the gold standard. To our knowledge, this is the first documented case
report to describe using flowable composite as a gingival retraction method. The
most significant factor is to provide appropriate access for the impression ma-
terial and digital scanning to record the tooth and soft tissue details without gin-
gival damage [12] [18]. However, gingival retraction cords still the standard
technique for gingival retraction in taking final impressions. It might cause im-
pairment and bleeding to the gingiva and possibly initiate inflammatory reac-
tions in the periodontium.

A study comparing the newly introduced methods and the cord technique to
retract the gingiva showed that the newly introduced paste Expasyl and vinyl
polysiloxane material can achieve hemostasis and possibly wash out easily [19]
[20]. These new techniques are faster, easier to manipulate, and do not need
anesthesia [21] [22]. A clinical study reported that the new pastes technique for
gingival retraction is less damaging and lowers the inflammatory process com-
pared to other retraction cords [23] [24]. However, the disadvantages are more
of a concern, as it inhibits the polymerization of polyether and polyvinyl silox-
ane impression materials. It is also less effective in sub-gingival deep margins
[25].

A recent study showed that fluoride-releasing flowable composite resins can
initiate an inflammatory process when done as class v filling near the periodon-
tium, as it increases gingivo clavicular fluid (GCF) and interleukin (IL) levels
[26]. The characteristics of flowable composite as a cavity liner (marginal seal
and reduced micro leakage at the gingival margin) are still under debate [27].
However, our technique using flowable composite is applied for a few minutes to
cease the gingival bleeding and achieve retraction of the gingiva needed for clear
final impression or for 2 - 7 days as a temporary covering and protecting the

finish line and the gingiva from the irritating polycarbonate temporary crowns
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and temporary cement. In our recent case presentation, we dried the area of in-
terest with air and applied the flowable composite for 2 - 5 minutes, then re-
moved leaving the dry, clean workspace and ready to receive the impression
material for recording fine details without any risk or damage to the periodontal
tissues and without using any hemostatic chemical material. A vitro study by
Nicola Scotti et al in 2014 claimed that bulk flowable composite provides a better
marginal seal near the gingival sulcus [28]. Other vitro studies reported that low
viscosity, self-adhesion, and flow ability of composite provide better adaptation
with dentin or cementum at the gingival sulcus. Therefore, provides appropriate
marginal integrity, decreases gingival margin leakage, and provides visibility for
teeth impression [29] [30].

In addition, the flowable composite was used as intermediate temporary res-
toration or under the intermediate temporary crowns to protect the gingiva from
irritating polycarbonate temporary crowns and temporary cement.

We claim that using the flowable composite as a retraction cord favors to the
gingiva before taking the final impression. This technique may start a new era
for taking final impressions, with less traumatization and excellent prosthetic
results before, during, and after the prosthetic treatments.

The flowable composite used in the current report served as a precise media-
tor during the visits and aided in final cementations by reducing the hemorrhage
and inflammation of the gingiva.

Moreover, we skipped using the gingival cord retraction for all the cases that
restrict the attached gingival destruction and the use of harmful medications
(e.g. hemodentis or astrigdents). Apparently, this might interfere with patient
health.

In addition, it saves working time and cut the cost by eliminating the step of
gingival cord procedure.

The current study’s limitation is that, to the best of our knowledge, the clinical
procedure used in it is novel. Additional clinical trials and related research in-

vestigations are needed to adopt this unique method across a wide range.

3. Conclusions

The flowable composite cord technique controls gingival hemorrhage, circular
fluid, and moisture in the sulcus by providing sufficient gingival retraction

We found it an effective tool to improve the quality of impressions in all fixed
restorative and prosthodontic cases, even cases with sub-gingival margins. Flowa-
ble composite cords facilitate impression taking with both regular technique and
scanning impression technique and will ease the cementation process by pro-
viding a clean and healthy field.

TECHNIQUE

1) After teeth preparation for fixed prosthodontics or restorative procedures
(Figure 8), the air blown in the gingival sulcus and immediately the flowable
composite is placed in the dry finish line with 2 - 4 mm thickness without acid

etching or bonding (Figure 9).
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Figure 9. After drying the field flowable composite were injected over the finish line fill-
ing the space between the gingival tissue and the prepared tooth structure.
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2) The dental assistant’s role is crucial in this technique to maintain a clean
field & polymerize the flowable composite immediately (Figure 10).

3) The polymerized flowable composite can be removed after 2 - 5 minutes
with the tip of the dental explorer or small spoon excavator if the definitive im-
pression planned to be made at this stage (Figure 11).

Figure 10. Polymerized flowable composite over the finish line.

Figure 11. Removing the polymerized flowable composite after 2 - 4 minutes from teeth
making the field ready to be scanned or to receive the definitive impression material with
good gingival condition.
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4) In a situation of severe bleeding, temporary restorations can be placed over
the polymerized flowable composite if needed (Figure 12).

5) Any definitive impression technique could be performed immediately after
removing the temporary restorations and the polymerized flowable composite
underneath (Figure 13(a) and Figure 13(b)).

Figure 12. Healthy and displaced gingiva after removal of the temporary restoration and
flowable composite.

(a) (b)

Figure 13. Good definitiveimpression recording after 3 - 4 days of temporary polyme-
rized flowable composite was removed. (a) By using elastomeric impession materials. (b)
Scanned impression after removal of the flowable composite cord.
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Figure 14. Definitive cementation with resin cement.

6) It is noted that the flowable composite acted as a cushioning material pro-
tecting the gingiva and the finish line from the temporary restoration and tem-

porary cements making the definitive cementation stage easy (Figure 14).
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