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ABSTRACT

Purpose: The purpose of this study is to observe, compare and evaluate the effect of two a-adrenomimetic
decongestants which are clinically approved nasal and eye drops - 0.05% xylometazoline hydrochloride and
0.05% tetrahydrozoline hydrochloride, when applied as chemical agents for chemo-mechanical retraction of
free gingiva prior to impression making in fixed prosthodontics.

Materials and methods: The study includes 90 prepared abutment teeth indicated for fixed prosthodon-
tic treatment. a-adrenomimetic decongestants in the composition of 2 approved for clinical usage nasal and
eye drops commercial products were applied as chemical agents for gingival retraction - Xylometazoline
(0.05% xylometazoline hydrochloride) and Visine (0.05% tetrahydrozoline hydrochloride). Ultrapak retrac-
tion cord of four different sizes impregnated with the investigated chemical agents was used. Two steps two-
layered impressions with polyvinyl and polydimethylsiloxane were taken from the prosthetic fields. Impres-
sion sections were fabricated and studied under microscope.

Results: The low viscosity polyvinyl and polydimethyl siloxane layers tend to penetrate deeper in the gingi-
val groove after chemo-mechanical retraction with Xylometazoline compared to the second group impres-
sions fabricated after Visine retraction.

Conclusion: The conducted testing demonstrated that effective retraction of the free marginal gingiva is
possible to obtain with a-adernomimetic decongestants. 0.05% xylometazoline hydrochloride (Xylometazo-
line) provides better results in comparison to the eye decongestant drops 0.05% tetrahydrozoline hydrochlo-
ride (Visine).

Keywords: gingival retraction, retraction agents, chemo-mechanical retraction

INTRODUCTION

To carry through a contemporary treatment
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plan in accordance to the functional, prophylactic
and esthetic requirements in fixed prosthodontics
the dental specialist needs highly precise impressions
for perfect marginal fit of the constructions. Gingi-
val retraction involves the displacement of marginal
soft tissues around a tooth, mainly to allow access in
preparation, precise impression taking and cementa-
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tion procedures. It is often needed for subgingival di-
rect restorations and manipulations in the cervical
tooth area in conservative dentistry too. The optical
impressions need even wider vertical and horizontal
displacement of margo gingivalis (5).

One of the main problems in impression mak-
ing is how to assure the access of the low viscosity
impression materials not only to but also beyond the
preparation shoulder especially when it is located be-
low the gingiva for esthetic reasons. This is the crit-
ical moment for the successful and exact reproduc-
tion of the marginal details over the working cast
and for the fabrication of high quality constructions
(4). The presence of blood and crevice fluid in the
gingival groove are also stumbling stones for the im-
pression procedures.

There is a big variety of commercial products
and methods to obtain temporary dilatation of the
sulcus gingivalis. The choice of the clinicians is usu-
ally based upon the personal preferences and accord-
ing to the individual case (1,8,11).

One of the most frequently used methods is
chemo-mechanical retraction via cord, impregnated
with a chemical agent to obtain hemostasis and re-
duction of crevice fluid. Hansen et al report that 98%
of the prosthetic specialists use retraction cord, 48%
prefer “double-cord” technique and 44% insert single
cord into gingival sulcus (10).

A study by Abadzhiev proves the advantages
of “double-cord” retraction protocol and names it a
“standard” in prosthetic dentistry (2).

According to some scientific researches there
are 125 types of retraction cords available on the den-
tal market (3).

They differ in size, filament arrangement and
impregnation (18).

Sympathicomimetic (vasoconstrictors) and as-
tringents (clotting agents) are the 2 main groups of
impregnating chemical substances (9) They could
be applied in various concentration in gel, liquid
or paste consistency. Among sympathicomimet-
ic agents, epinephrine (adrenalin) is preferred for its
effective vasoconstriction over the peripheral blood
vessels in the mucosa and relevantly good hemosta-
sis. Even applied topically in gingival sulcus, adrenal-
in causes systematic side effects through -1 and -2
adrenergic receptors and affects the overall health

of the patient (7). Systematic side effects as tachy-
cardia, arrhythmia, collapse, increased respiratory
and pulse rates, paleness, nervousness, postopera-
tive depression are reported. The condition is known
as “epinephrine syndrome” (6,17). Adrenalin is con-
traindicated in cases of heart or endocrine diseases.
On the other hand, there are enough scientific proofs
about the strong cytotoxic effect of the epinephrine
impregnated retraction cords over the gingival fibro-
blasts even in short exposure periods (13).

The conventional retraction agents from the
group of astringents are metal salts in different con-
centration - aluminium chloride, aluminium sul-
fate, ferric sulfate, zinc chloride, etc. A lot of in vi-
tro experiments demonstrate their harmful effect
not only on gingival tissues but also hard tooth tis-
sues (12,13,14). Aluminum sulfate shows the lowest
cytotoxicity, followed by aluminum chloride and fer-
ric sulfate as the most harmful agent (15). There is
scientific data that 25% aluminum chloride damag-
es completely the cell cultures of gingival fibroblasts
in only 1 minute exposure period (12) (Fig. 1, Fig. 2).

Figure 1. Clinical appearance of the free gingiva after che-
mo-mechanical retraction with ALCl - 2" day

Moreover, the astringent compounds are chem-
ically stable and active only within a narrow diapa-
son of acidic pH which causes etching of the hard
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Figure 2. Electronic microscopic picture of human gingi-
val fibroblasts

tooth tissues and postoperative sensitivity of vital
teeth (11).

The mentioned above disadvantages of conven-
tional retraction agents provoke scientific studies to
continue searching for the most biologically com-
patible chemical compounds for cord impregnation.
Bowles et al brought to light a new application for the
nasal and eye decongestants oxymetazoline hydro-
chloride, xylometazoline hydrochloride and tetryzo-
line. They studied the effect of 3 commercial prod-
ucts — Visine® (tetrahydrozoline HCI 0.05 %, Pfizer,
Warszawa, Poland) (Fig. 3), Afrin® (oxymetazoline
0.05%, Schering- Plough, Brussels, Belgium) (Fig. 4)
and Neosynephrine® (phenylephrine HCI 0.25 %, Ur-
sapharm, Saarbriicken, Germany) (Fig. 5).
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Figure 3. Visine® (tetrahydrozoline HCI 0,05 %, Pfizer,
Warszawa, Poland)

The conclusion is that Visine shows the best
ability for hemostasis and tissue retraction and all 3
a-adrenomimetic compounds lead to only a slight in-
crease of arterial blood pressure (6). Later research-
es demonstrate through colorimetric tests of the mi-
tochondrial oxidoreductive potential that the vital-
ity of the gingival fibroblast cell cultures in vitro
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Figure 4. Afrin® (oxymetazoline 0,05 %, Schering- Plough,
Brussels, Belgium)

Figure 5. Neosynephrine® (phenylephrine HCI 0,25 %, Ur-
sapharm, Saarbriicken, Germany

treated with 0.05% HCl-tetrahydrozoline does not
decrease under 50% in all exposure periods - 3, 5, 10
min and even 24 hours (16). The 3 mentioned above
a-adrenomimetic compounds lead to effective re-
traction of margo gingivalis without affecting the
periodontal and overall health.

Although Bowles et al reported promising data
about effectiveness of a-adrenomimetic substances
as retraction agents in 1991, they still are called
“experimental” in the science literature.

MATERIALS AND METHODS

The present study observes, compares and eval-
uates the effect of two a-adrenomimetic deconges-
tants which are clinically approved nasal and eye
drops - 0.05% xylometazoline hydrochloride and
0.05% tetrahydrozoline hydrochloride, when applied
as chemical agents for chemo-mechanical retraction
of free gingiva prior to impression taking in fixed
prosthodontics.

Scripta Scientifica Medicinae Dentalis, vol. 1, Ne2, 2015, pp. 17-23

Copyright © Medical University of Varna

19



Application of a-adrenomimetic decongestants as chemical agents for gingival retraction

Table 1. Some a-adrenomimetic decongestants available as nasal and eye drops. Products suitable for retraction agents

Brand name Producer Type Active substance ‘

. 0 .
Visine® Classic Pfizer, Warszawa, Poland Ophthalmic decongestant, 0,05% tetrahydrozoline

drops HCl
. 0 .
Starazolin® Pfizer, Warszawa, Poland Ophthalmic decongestant, 0,05% tetrahydrozoline
drops HCl
Neosynephrine® Ursapharm, Saarbriicken, Ophthalmic decongestant, . 0
POS® 10% * Germany drops phenylephrine HCI 10%
Afrin® Sche.rmg- Plough, Brussels, Nasal decongestant, 0,05% oxymetazoline
Belgium Drops/spray
. Warsaw Pharmaceutical Nasal decongestant, Xylometazoline
0,
Xylometazolin 0,05% Works Polfa S.A., Poland Drops hydrochloride 0,05%
*Neosynephrine POS" 10% is not a registered product in Bulgaria
% 90 prepared teeth for fixed prosthetic The research started in 2012 and was per-
constructions; formed on 46 patients with a total number of 90 pre-
« Electronic periodontal probe Pa-on (Orange- pared teeth. Measurements of the depth of gingival
dental GmbH & Co. KG, Germany) sulcus of each tooth were conducted with electron-
& Ultrapak retraction cord (Ultradent Products i€ periodontal probe Pa-on (Orangedental GmbH &
Inc., USA) of 4 sizes (000, 00, 0, 1); Co. KG, Germany) in 4 points — mesio-vestibular,
distovestibular, mediolingualis, distolingualis — (fig.

% Visine® Classic (tetrahydrozoline hydrochloride ‘ ‘
0.05 % , Pfizer, Warszawa); 7). The data from the device had been simultane-

ously exported to the ByzzParo software (ver. 2.0.4)
and stored in electronic periodontal diagrams, gen-
erated automatically. 360 measurements were thus
conducted.

+ Xylometazolin 0.05% (Xylometazoline hydro-
chloride 0.05%, Warsaw Pharmaceutical Works
Polfa S.A., Poland);

# Polyvinylsiloxane impression material - Affi-
nis’ Putty soft & Affinis’ Precious regular body
(Coltene /Whaledent Inc.);

# Polydimethylsiloxane impression material -
Zetaflow Hydrophilic Putty & Zetaflow Hy-
drophilic Light (©Zhermack Clinical SpA,
Italy);

+ Standard metal perforated impression trays;

# Electronic microscope AmScope SM-5TZ-
FOR-5M (AmScope Company, USA) (Fig. 6);

% Software — ZEN 2012 Blue Edition (Carl Zeiss
Microscopy GmbH)

Figure 7. Electronic periodontal probe Pa-on (Orangeden-
tal GmbH & Co. KG, Germany)

Figure 6. Electronic microscope AmScope SM-5TZ-FOR- The ‘Feeth were p Fep ared for metal-.cer.amlc full
5M (AmScope Company, USA) crowns with preparation shoulder at gingival level.
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The preparation of all teeth was performed by a sin-
gle operator. Plain retraction cord (Ultrapak) was
impregnated ex tempore by soaking into Visine® (tet-
rahydrozoline hydrochloride 0.05%) or Xylometazo-
lin' 0.05% (Xylometazoline hydrochloride 0.05%) for
20 minutes before insertion. Then, according to the
chosen retraction agent and impression material, the
preparations were divided into 2 groups.

The I* group:

The gingival sulcus of 45 teeth was retract-
ed with Xylometazolin 0.05% (Xylometazoline hy-
drochloride 0.05%) impregnated cord. Then two-
step double-layered full-arch impression technique
with additional silicone (polyvinylsiloxane impres-
sion material — Affinis’ Putty soft & Affinis’ Precious
regular body) was used. After a period of 14 days a
second retraction was performed with Visine® (tet-
rahydrozoline hydrochloride 0,05%) and a second
impression was taken with the same material and
technique.

The 2" group:

It included also 45 prepared teeth. The retrac-
tion was carried out with Xylometazolin 0.05% at
first and 2 weeks later cords impregnated with Visine
were inserted to displace the free marginal gingiva.
After each chemo-mechanical retraction a two-step
double-layered full-arch impression technique with
condensation silicone (polydimethylsiloxane impres-
sion material - Zetaflow Putty & Zetaflow Light) was
proceeded and sections fabricated.

In both groups the retraction cords were pre-
pared under equal circumstances and the same size
was used for the first and the second retraction of
each tooth. The cords were left into gingival sulcus
for 5 minutes before impression taking.

720 sections in the area of the electronic peri-
odontal measurements were prepared from the im-
pressions. All sections were studied under the elec-
tronic microscope AmScope SM-5TZ-FOR-5M with
35 magnification (35x) and frames were captured.
The assessment of the retraction effect was imple-
mented by measuring the length of the impression
material’s ingress into sulcus gingivalis on the mi-
croscopic pictures of the sections by the software
program ZEN 2012 Blue Edition (Carl Zeiss Micros-
copy GmbH).

Statistical analysis was performed using com-
mercial SPSS v. 20 for Windows. The significance of
differences between the mean values of the different
groups was assessed by ANOVA analysis with values
of p < 0.05 taken to imply statistical significance.

RESULTS

The length of the low viscosity silicone ingress
into the gingival sulcus of each of the 720 sections
served to analyze and compare the retraction effect
of the 2 a-adrenomimetic substances that had been
applied. The data was systematically divided into two
groups according to the impression material (Fig. 8,
Fig. 9). Each group had two subcategories depending
on the retraction agent.

The I* group included a total number of 360 sec-
tions from polyvinylsiloxane impressions (Fig. 8) of
45 prepared teeth. 180 of them were fabricated from
the impressions taken after a retraction of the gin-
gival sulcus of the teeth with Xylometazoline (0.05%
xylometazoline hydrochloride). The other 180 sec-
tions were made after Visine retraction (0.05% tetra-
hydrozoline hydrochloride) and second impression
taking of the same teeth 2 weeks later. The mean val-
ues of the variables in the two subcategories of the
group are shown in the next table.

Figure 8. Sections prepared from polyvinylsiloxane im-
pressions — images made by software - ZEN 2012 Blue
Edition (Carl Zeiss Microscopy GmbH) under microscope
(x35)

The 2" group is presented by 360 sections fab-
ricated from polydimethylsiloxane impressions (Fig.
9) of 45 prepared teeth. 180 of the sections were fab-
ricated from the impressions taken after the first re-
traction of the soft tissues around the preparations
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Table 2. Mean values and difference of the polyvinylsiloxane ingress into gingival sulcus after retraction with Xylo-
metazoline and Visine

Depth of gingival sulcus measured with Pa-on (mm)

Ingress of Affinis Precious regular body layer of the
section after retraction (mm)

Value of the ingress (in %)

P

Xylometazoline | Visine | Difference F
1,57 1,57 - - -
0,84 0,66 0,18 36,63 < 0,001
57,23 44,45 12,78 41,32 <0,001

performed by 0.05% Xylometazolin. The second re-
traction of the same teeth was done after a period of
2 weeks with Visine impregnated cords. Thus anoth-
er 180 sections were obtained for analysis. The mean
values of the depth of the gingival sulcus, as well as
the impression material ingress in mm and percents
are presented in the table below (Table 3).

Figure 9. Sections from polydimethylsiloxane impressions-
images made by software — ZEN 2012 Blue Edition (Carl
Zeiss Microscopy GmbH) under microscope (x35)

gingival groove after both kind of chemo-mechan-
ical retractions in favor of Xylometazolin (p<0.001).
The number of impression sections where the mate-
rial has reached more than half of the sulcular depth
is 17.80% more when Xylometazoline is applied. The
results determine that 0.05% xylometazoline hydro-
chloride is a more effective impregnating agent for
chemo-mechanical retraction of the free gingival
margin.

For the 2" group impression sections of
polydimethylsiloxane material (C-silicone) the mean
value of the ingress after the application of Xylo-
metazolin is 59.28%+*15.24% and 76.10% of these
sections have low viscosity layer beyond the half of
the sulcular depth. In the cases with Visine retrac-

Table 3. Mean values and difference of the polydimethylsiloxane ingress into gingival sulcus after retraction with Xylo-
metazoline and Visine

Xylometazoline | Visine | Difference F p
Depth of gingival sulcus measured with Pa-on 1.83 1.83 i i i
(mm)
Ingr.ess of Zetaflow Hydrophlllc Light® layer of the 1.07 0.86 0.21 3404 <0,001
section after retraction (mm)
Value of the ingress (in %) 59,28 47,37 11,91 57,74 < 0,001

DISCUSSION

The collected data from the I group of impres-
sion sections has shown 57.23%+24.74% average in-
gress of the low viscosity polyvinylsiloxane impres-
sion material into the gingival sulcus after 0.05% Xy-
lometzolin (0.05% xylometazoline hydrochloride)
retraction and 44.45%+24.19% after the retraction
with Visine (0.05% tetrahydrozoline hydrochloride).
This is a significant difference of almost 13% be-
tween the access of the additional silicone into the

tion agent the mean value of the impression ingress is
47.37%%14.49% and only half of the sections (54.40%)
show access of the impression material deeper than
the half of the gingival sulcus. The significant differ-
ence in the degree of the C-silicone's ingress of 12%
is found between both studied chemical agents in fa-
vor of Xylometazolin (p<0.001). This fact highlights
0.05% Xylometazolin as a better retraction agent
when applied with polydimethylsiloxane impression
material.

22

Scripta Scientifica Medicinae Dentalis, vol. 1, Ne2, 2015, pp. 17-23
Copyright © Medical University of Varna



Iveta Katreva, Metodi Abadjiev, Simeon Simeonov et al.

As a result of the detailed analysis of the data
collected during the study an obvious tendency can
be noticed of more effective reversible displacement
of soft tissues when the retraction cords are pre-
soaked into 0.05% xylometazoline hydrochloride.
Although the significant difference is found between
Xylometazolin and Visine both a-adrenomimetic
substances can be applied successfully for the pur-
poses of prosthetic dentistry.

CONCLUSION

a-adrenomimetic decongestants are effective
alternative retraction agents for chemo-mechanical
dilatation of the gingival groove. The promising data
of the present and many more studies should change
the term for these substances from “experimental” to
“conventional” for their excellent hemostasis without
cytotoxic alternation of periodontal tissues, harm-
ful effect over hard tooth tissues and any risk for the
overall health of patients.
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