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ABSTRACT

Objective: To compare the effectiveness of local and topical anesthesia during gingival retraction in prepared
abutment teeth. Material and Methods: 72 patients desiring full mouth rehabilitation or bilateral fixed partial
denture in the same arch were selected based on the inclusion criteria framed and were randomly allocated into
Groups A and B of 36 each. Patients in Group A received gingival retraction with topical anesthesia and Group
B received gingival retraction with infiltration anesthesia. All the patients were tested for pain, discomfort and
bleeding during gingival retraction. Results: There was no significant difference in pain, discomfort and gingival
bleeding (P >.05) during gingival retraction using topical and local anesthetic agents. Conclusion: Topical
anesthesia was equally effective as infiltration anesthesia in managing the pain, discomfort and bleeding during
gingival retraction by cord packing in prepared abutment teeth.
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RESUMO

Objetivo: Comparar a eficacia da anestesia local e topica durante a retracdo gengival previa a moldagem em
dentes pilares preparados. Material e Métodos: Foram selecionados 72 pacientes indicados para reabilitacio bucal
total ou protese parcial fixa bilateral na mesma arcada com base nos critérios de inclusdo formulados e alocados
aleatoriamente nos Grupos A e B com 36 pacientes cada. Os pacientes do Grupo A receberam retracdo gengival
com anestesia topica e no Grupo B receberam retracdo gengival com anestesia infiltrativa. Todos os pacientes
foram testados para dor, desconforto e sangramento durante o procedimento. Resultados: Nao houve diferenca
significativa na dor, desconforto e sangramento gengival (P>. 05) durante a retracdo gengival com anestésicos
tépicos e locais. Conclusao: A anestesia tépica foi tdo eficaz quanto a anestesia de infiltracdo no controle da dor,
desconforto e sangramento durante a retracdo gengival com fio retrator gengival em dentes pilares preparados.
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INTRODUCTION

A successful fixed dental prosthesis is
largely dependent upon the long-term health and
stability of the surrounding periodontal structures
and requires appropriate impression taking of the
prepared finish line [1,2]. This is critical in tooth
supported fixed prosthesis which includes both,
crowns and bridges or implant supported fixed
prosthesis. Gingival displacement or gingival
retraction is defined as the deflection of marginal
gingiva away from the tooth [3]. The goal of
gingival retraction is to atraumatically displace
gingival tissues to allow access for impression
material to record the finish line and provide
sufficient thickness of gingival sulcus so that the
impression does not tear off during removal [4].
Gingival retraction technique should be used if
the finish line is adjacent to the gingival sulcus to
increase the results. Accurate marginal positioning
of the restoration in the prepared finish line of the
abutment is required for therapeutic, preventive
and aesthetic purposes [5].

The techniques used to accomplish gingival
deflection can be classified as mechanical, chemical
mechanical and surgical. The surgical techniques
can be further broken down into rotary curettage
and electrosurgery [6]. The surgical retraction
methods are rapid but destructive and involve
excision of tissue. Gingival displacement paste
which contains kaolin and aluminum chloride
has been recently introduced. The chemicals
used along with retraction cords can be broadly
classified into vasoconstrictors and astringents.
Vasoconstrictors are epinephrine; Astringents are
aluminum potassium sulfate, aluminum chloride,
ferric sulfate etc. The mechanical method of
gingival displacement using plain retraction cord
has been a standard for several years [7]. It acts
by physically pushing the gingiva away from the
finish line [8,9]. Enlargement of gingival sulcus,
as well as control of fluids seeping from the walls
of gingival sulcus, is readily accomplished by
combining chemical action with pressure packing.
The chemical mechanical method using retraction
cords impregnated with hemostatic agents and
astringents is the most commonly used method.

Gingival retraction is a technique-sensitive
procedure and requires expertise. The problems
associated with cord packing is gingival bleeding,
patient discomfort and sensitivity in the tooth,
especially the root region [10]. And when
inappropriately manipulated varying degrees of
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tissue trauma may result, it can lead to epithelial
attachment damage and/or exacerbating gingival
recession, bleeding and bone resorption [11-14].
Histological study also shows that there is
trauma to sulcular epithelium and connective
tissue attachment on placement of retraction
cords. Also, inflammation of the sulcus can be
exacerbated because of contamination of the
sulcular area by the fibres of the cord [15].
Application of an inappropriate amount of force
while placing retraction cords can also add to
gingival inflammation and shrinkage of marginal
tissues [13]. All these lead to patient pain and
discomfort. Hence, anaesthetizing the area during
cord packing is necessary to reduce all these
complications.

The addition of local anesthesia during
dental cord packing has some potential benefits
like decreased postoperative pain, improved
hemorrhage control etc. An injectable anesthetic is
considered the best technique and may or may not
be used in conjunction with a topical anesthetic.
The disadvantages of injectable anesthesia are
many patients report fear of the needle, long-
lasting effects and the prolonged numbness of
adjacent tissues, such as the lips and tongue.
The need for painless, noninvasive, fast-acting
anesthetics with effectiveness only during the
procedure has led to the investigation of the use
of substances with topical application during SRP
and periodontal maintenance. Topical anesthetics
act on the peripheral nerves and reduce the
sensation of pain at the site of application. During
dental procedures, topical anesthetics are used to
control local pain caused during giving injection,
placement of orthodontic band and rubber dam
clamp placement. Topical anesthetics mostly
contain lidocaine or benzocaine as one of the
main ingredients and can be used in the form
of solutions, creams, gels, and sprays. A local
anesthetic is a drug that causes reversible loss of
nociception. It causes effects such as analgesia
that is loss of pain and paralysis that is loss of
muscle. It allows patients to undergo surgical and
dental procedures with reduced pain and distress.
It is also used for relief of non-surgical pain and
to enable diagnosis of the cause of some chronic
pain conditions.

There are many studies which have been
conducted with respect to gingival retraction and
the different methods used in gingival retraction.
But none of the studies are showing evidence that
topical anesthesia reduces the patient’s pain and
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discomfort during gingival retraction. Hence this
study is conducted to compare the effectiveness of
topical and local anaesthetic solutions in reducing
pain, discomfort and bleeding during gingival
retraction during gingival retraction procedures.

MATERIALS AND METHODS

Ethical considerations

The present study was presented before the
institutional ethical and scientific review board
and permission was obtained. The study protocol
conformed to the ethical guidelines prescribed by
the WHO and Helsinki declaration. The present
study is an in vivo randomized control trial
involving human subjects.

IHEC Reference number: IHEC/SDC-
PROSTHO-1802/19/143
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Sample size estimation

The sample size was estimated to be
36 patients in each group using G power with
inputs fed from a pilot study done with five
samples with Type I error of 0.05, test power of
90%, and effect size of 0.8.

Selection of subjects

204 patients who underwent tooth
preparation were assessed and 76 patients
satisfying the following inclusion and exclusion
criteria were randomly allocated to two groups,
A and B respectively (Figure 1).

Inclusion criteria

Patients with healthy periodontal status
undergoing tooth preparation and gingival
retraction for full mouth rehabilitation or
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Figure 1 - Consort flow chart.
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bilateral fixed partial denture in the same arch,
age within 25 to 70 years, both male and female,
nonsmokers and non alcoholics, with willingness
to participate in the study.

Exclusion criteria

Patients allergic to local anesthetics, patients
who are having a thin gingival, biotype, smokers,
patients already on antibiotics.

Informed consent

The selected subjects were clearly explained
about the study protocols and informed consent
was obtained from them for participation.

Random allocation

The included patients were categorized into
group A and group B using the coin flip method.
Patients in group A received gingival retraction
with topical anesthesia and group B received
gingival retraction with infiltration anesthesia.
Allocation concealment was done for the
participants using SNOSE method.

Intervention

After tooth preparation was done, the
patient was prepared for gingival retraction.
For Group A topical anesthesia was secured with
5% benzocaine gel applied over the gingival
sulcus of prepared abutments for five minutes
followed by gingival retraction. For Group B
patients, infiltration anesthesia was administered
with 2% lignocaine and the cord was packed
with gentle pressure into the gingival sulcus of
prepared abutments after five minutes. After
5 minutes of packing the cord, the patient was
asked to rate pain and discomfort and bleeding
was checked. The dosages of local anesthetics
administered were standardized based on the age
and body mass index of the subjects.

Outcome measure

Pain, patient discomfort and bleeding were
the primary outcome measures evaluated. Pain
was measured according to Visual Analog Scale
(VAS) with scale ranging from 0-10. O denoted no
pain and 10 denoted maximum pain. Discomfort
was measured according to the Discomfort
Behavioral Scale (DBS) with scale ranging from
1-5. 1 denoted mild discomfort and 5 denoted
severe discomfort. The bleeding was calculated
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using the Gingival bleeding index. The reliability
coefficient of this VAS tool was estimated as ICC
= 0.86 using the test-retest reliability coefficient
and Cronbach’s a = .89. A single blinding of the
operator assessing the outcomes was ensured.

Statistical analysis

All analyses were conducted using SPSS
21 (SPSS Inc., Chicago, IL). Mann Whitney
U test was performed to assess the statistical
significance at 95% confidence level and 5%
significance (a =.05).

RESULTS

36 patients were enrolled in both the
experimental groups with a median age of
35.5 years in Group A with (20 males and
16 females) and 36.5 years in Group B (22 males
and 14 females). All the patients completed the
study and no adverse effects were observed.
Group A has a mean value of pain 2.54 + 1.03,
whereas group B has a mean value of pain
2.72 + 1.38 (Figure 2). Group A has a mean value
of discomfort 1.29 + 0.52, whereas group B has a
mean value of discomfort 1.47 + 0.69 (Figure 3).

M Topical Anzesthesia

VAS Scale
FE L DRNNNR NNN W0 W00 6w

Bolo R Rato s Ny ~I0io wikka s nm

H infiltration Anaesthesia

Pain

Figure 2 - Graph showing the score of pain according to Visual
Analogue Scale (VAS) with topical anesthesia and infiltration
anesthesia.

B Topical Anaesthesia

B Infiltration
Anazesthesia

Discomfort Behavioral
Scale

Discomfort

Figure 3 - Graph showing the score of discomfort according to
Discomfort behavioral scale (DBS) with topical anesthesia and
infiltration anesthesia.
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Figure 4 - Graph showing the score of bleeding according to gingival
bleeding index with topical anesthesia and infiltration anesthesia.

Table | - Depicts pain, discomfort and gingival bleeding in the
experimental and control groups

Pain 2.54+1.03 2.72+1.38 0.674
Discomfort 1.29+0.52 1.47+0.69 0.138
Bleeding 1.51+0.58 1.65+0.68 0.250

Group A has a mean value of bleeding 1.51+0.58,
whereas group B has a mean value of bleeding
1.65 = 0.68 (Figure 4). The results show that
there is no significant difference (P > .05)
between local infiltration and topical anesthesia
with respect to pain, discomfort and gingival
bleeding.(Table I)

DISCUSSION

Gingival retraction is an important step in
the field of prosthetic restoration [16]. Effective
gingival retraction before taking an impression
without damaging periodontal tissues is an
important step for a successful prosthesis [17,18].
Gingival retraction’s three main goals are to have
adequate bulk flow of material into the sulcus, to
accurately record margin details, and to prevent
impression material tear on retrieval from the
gingival sulcus. The forces which have a role in
displacing the periodontal tissue are retraction,
relapse, collapse and displacement [19,20].

Gingival retraction leads to pushing off
the gingiva away from the tooth margins and
hence there is sufficient space both vertically
and horizontally to accommodate the impression
material between the tooth margin and the
gingiva [21-26]. The gingival sulcus should
remain open unsupported long enough for the
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impression material to flow into it and completely
fill the space provided by the retraction. After
the gingival retraction is withdrawn the gingival
tissue usually returns to their original position
because of the gingival cuff elasticity and the
rebound forces of the compressed adjacent
attached gingiva [21,27]. During the procedure
of gingival retraction, the gingival fibres get
support from the periodontal fibres which will
reduce the tissue collapse once the retraction is
withdrawn [19,27].

There are mainly three methods for gingival
retraction namely surgical, mechanical and
chemical which can be used separately or
in combination [28,29]. The most common
mechanical method in gingival retraction is cord
packing which is fast, simple and inexpensive and
which can be used separately or in combination
with hemostatic agent [30].The sulcular depth
and the periodontal status determines the depth
penetration of the cord. Cord packing is a very
technique sensitive procedure and requires a
lot of clinical skill. If cord filament remnants
are left in the sulcus or improper technique
and force is side during cord packing, it will
result in inflammation of the gingival sulcus and
contraction of the marginal gingiva [13]. In many
cases cord pressure is not sufficient to control
the bleeding and bleeding occurs after removal
of the cord from the gingival sulcus [12]. One of
the ways to control bleeding is dipping the cords
in certain medicaments.

One of the key medicaments used during
cord packing is local anesthetic agents. Local
anesthetic agents have adrenaline in it which
provides homeostasis and vasoconstriction
during cord packing [31]. The vasoconstriction
effect also helps in producing temporary gingival
retraction effect [32,33]. It has a hemodynamic
effect which activates alpha 1 receptors and
causes ischemia. Epinephrine is contraindicated
in patients who are on anti hypertensive drugs,
beta blockers and monoamine oxidase [34].
Adrenaline overdose can cause symptoms like
ventricular tachycardia, fibrillation, angina, and
heart and brain infarction. Adrenaline should
be used cautiously in a diabetic patient as it
can increase the blood glucose level. The main
advantage of adrenaline when compared to other
astringents is its ability to control bleeding [35].
Kellam et al. [36] reported that the retraction
cords absorb about 64% to 94% of adrenaline.
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Local anaesthetic agents can be applied by
different methods such as local infiltration or
topical anesthesia etc. A local anaesthetic is a
drug that causes transient and reversible loss
of sensation in the localised area. When it is
injected in certain areas, it causes analgesia that
is loss of pain and paralysis that is loss of muscle
power. A topical anesthetic is a local anesthetic
that is used to numb the surface of a body part.
It comes in many forms such as sprays, creams,
gels, gargles etc. The type of topical anaesthetic
will vary depending on which body part we want
to use on. Both local and topical anaesthetic
agents will have certain duration of onset, action,
duration of action.

In the present study, all the observations
were made by a single operator to avoid any
inter operatory bias. The above mentioned
results say that both local anesthesia and topical
anesthesia are equally efficient in controlling
the complications such as bleeding, pain,
discomfort etc faced by the patients during the
process of gingival retraction by cord packing.
A study conducted by Anderson et al. [37]
which compared topical Tetracaine (TAC) versus
lidocaine in pediatric patients showed that there
was no significant difference in the anaesthetizing
property between topical anesthesia and lidocaine.
A study conducted by Pryor et al. [38] which
compared topical Tetracaine versus lidocaine
infiltration in minor lacerations states that topical
TAC is shown to have equal efficacy as lidocaine
infiltration. Since this study was done in subjects
with healthy periodontal status, its limitation
might be slight variability with outcome measures
in clinical situations with untreated gingival and
periodontal disease and systemic or metabolic
disorders causing periodontal disease.

The major clinical significance of this
study is that Topical anesthesia is equally
effective as regional infiltration anesthesia in
managing the pain, discomfort and bleeding
associated with gingival retraction. This can
eliminate all the complications and side effects
associated with regional infiltration techniques
and thus enhances better patient compliance.
The additional advantages of topical anesthesia
application during gingival retraction include
faster application, immediate onset of action, no
wider and persistent numbness and no alterations
in salivary secretions.
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CONCLUSION

Topical anesthesia was equally effective
as infiltration anesthesia in managing the
pain, discomfort and bleeding during gingival
retraction by cord packing in prepared abutment
teeth. Hence this can be used as an alternative
and a less invasive anesthetic regimen in gingival
retraction for impression making in prepared
abutment teeth.
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