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Materials and methods: The study is of experimental type with the
primary purpose of assessing the attractive force of the suture applied
to the soft tissues of the mouth. Depending on the type of suture
used, the attractive force is estimated, how much and to what extent,
the type of suture stands against the tear forces of the wound lips.
The in vitro experiment was performed on the head sample of a lamb
and the evaluation of tensile force was performed on the dynamome-
ter at the direct moment after suture placement and 3 days later, after
the sample was stored under the effect of imitation saliva solutions.

Conclusion: The marketing of suture types offers a variety of ma-
terials, from which the selection of the most suitable suture type for
specific application cases is a personal indication of the dental sur-
geon, based on professional experiences and knowledge in the field.

Introduction

There are study tendencies in the literature on the strength
and physical properties of the suture fiber used in periodon-
tal surgical procedures and on its ability to withstand or deliver
bacterial invasion of the oral flora. These two directions are
broad both for scientific research in this field, but also for the
emergence of results that then have application and clinical ap-
proach to periodontal surgical procedures [1,2].

The study presented includes data on the strength and physi-
cal properties of the suture material used for suturing after
periodontal surgical procedures. This division into two parts is
made with the sole purpose of confronting the data collected
from the experiment, with the data that have been published
and are already known data from the literature sources. The ex-
perimental part makes this point of view more tangible and vis-
ible by appearing in numerical results of the suture endurance

force at the moment of its post-justification and then, at the
moment when this suture stays for 3 days placed and sutured in
the tissues of buta. The other interesting element is the selec-
tion of some types of sutures, this regardless of the shape of the
age, traumatic or non-traumatic, but depending on the type of
suture material placed in the soft tissue, in accordance with the
strict rules of suturing, depending on the type of suture. This
data is again taken from literature sources [3,4].

Suture material selection is routinely performed by the den-
tist and is sometimes indicated by material selection routine or
by someone else’s experience. Often if we are asked theoreti-
cally about the types of suture materials, continuing education
has remained on the data taught in school benches, relying on
the fact that sutures in routine selection are obtained only on
the basis of whether they are absorbable or non-absorbable,
and depending on the caliber of the age standing at the end of
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the suture thread; without wondering if this suture should stay
in the patient’s oral cavity for 7 to 14 days and be under the ef-
fect of the patient’s saliva and combination of nutritional fluids
or dietary pleasures (tea, coffee, coca-cola) and mouthwashes
(chlorhexidine or listerine) individually selected by the patient
[1,5,9-13].

Material and method

Through these experiments, the tightening / pulling force of
the suture fibers was tested under the action of a maximum
force tolerated by the thread, without causing laceration, the
level of wound laceration under the action of a maximum pull-
ing force, effects which directly affect healing of the wound. The
ease of maneuvering was observed as well as the characteris-
tics of the threads such as: Tissue retraction, ease of knot cre-
ation, knot safety, etc.

Experiment no.1 - Tensile strength test and ease of maneu-
vering and suturing at the moment of suturing, the level of lac-
eration during suturing was also observed.

Experiment no.2 - Tensile strength test and ease of maneu-
vering 3 days after suturing

Experiment no.3 - The level of wound laceration induced un-
der the action of maximum traction force.

The selected surgical sutures were:

- polyglycolic acid, woven, absorbable (purple) 4/0

- silk, knitted, non-absorbable. 3/0

- polyester, knitted, coated, non-absorbable 2/0

- polyester, knitted, coated, non-absorbable. 1/0

- polypropylene, monofilament, non-absorbable 2/0

Sample: Lamb head (small), main target were two maseter
muscles, on both sides.

Measuring instrument: Dynamometer

Methodology: Suturing with each type of suture forming
nodes with a suture passage. Testing of each type of suture at
the time of suturing and after three days.

Experiment protocol description
Suturing day
Experiment no.1

To create the idea of a real wound, a horizontal incision was
made along the masseter muscle by means of a scalpel. Part of
the sutures was placed in the maseter muscle, while the rest
along the lips. After selecting the auxiliary instruments for su-
turing and the suture types, a suturing queue was set specifi-
cally according to the condition suture types.

Respecting this order (from the posterior part of the head
versus the anterior one) on both the left and right sides of the
sample, suturing began with the help of a portage and a retrac-
tion tweezers (when necessary). The incision line was followed.

- Suture 1: PGA (polyglycolic acid), knitted, absorbable (pur-
ple) 4/0 with age % circle 40 mm and G40 with round drilling tip.

- Suture 2: Silk, knitted, non-absorbable (black), 3/0, with
age % circle with reverse cutting edge 28 mm, with triangular
drilling tip.

- Suture 3: Polyester, knitted, coated, non-absorbent (blue)
2/0, with straight edge 75 mm long, with triangular drilling tip.

- Suture 4: WEGO-PGA Polyglycolic acid, knitted, coated,
non-absorbable (purple) 4/0, with age % circle 20 mm with cir-
cular drilling tip.

- Suture 5: Polypropylene, monofilament, non-absorbent
(blue) 2/0 with age % circle 35 mm, with circular drilling tip.

The securing of the loop was done with 3 knots, 2 knots with
clockwise rotations and 1 anti-clock knot. At the end of each
suture the excess was cut with scissors.

The same was done for both sides (left-right).
Measurement process on the left side

A dynamometer was placed in turn on each of the sutures,
capturing a slightly looser part of the loop. To perform the mea-
surement, such an attractive force was applied that did not
cause suture detachment (2.5 N/cm).

During the measurements all moments were photographed
with continuous shooting of the camera, to provide as much
detail as possible about the selected suture and its attractive
force in the first moment after suturing.

After the measurements and the whole part of the test, the
sample was placed in a glass container with a lid, filled with
physiological solutions (2 units) and 5% glucose (1 unit) and
stored in a dry and dark environment for the purpose of ex-
periment no. 2 and no.3 which took place on the 3rd day after
suturing.

The right side was not touched.
Day 3 after suturing
Experiment no.2

The suture fibers again on the left side were treated with the
same methodology as in experiment no. 1, but the influencing
factor was the three-day sutured stay of the tissue where the
force is applied.

Experiment no.3

With the fibers on the right side a maximum force was ex-
erted to initiate lasing, total detachment, rupture or loosening
of the filament.

Even in this case every moment was photographed and doc-
umented, every data we got from the sutures used.

Results

The results of the experiment shown in the figures are as
follows:
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\\Figure 3: Tissue laceration during suture insertion 3.

KTabIe 1: Results of tensile force on different types of sutures,

at the moment of suture placement and after 3 days stored in sa-
\\Iiva imitation solution. j
Tensile strength }
Tensile strength 3 )
Type of suture on the day of Difference
days post suture
placement
Atramat 1 1 unit 0.3 unit 0.7 unit
Silk Brainded 3/0 1.3 unit 0.3 unit 1 unit
Flexident 2/0 0.2 unit 0.0 unit 0.2 unit
G41202-75 4-0 0.5 unit 0.5 unit 0 unit
Pol |
ovpropylene 0.3 unit 0.0 unit 0.3 unit
Monofilament 2/0

Discussions

The idea is that the modification of sutures and suturing ma-
terials will be in the direction of finding the possibility of fixing
these solutions in the suture materials and finding the systems
of release of the same solutions so that the dosage in terms
of disinfection, to be controlled. This would be ideal, but stud-
ies have shown that chlorhexidine and viryl plus coated sutures
have no differences in the size of the antiseptic zone caused by
S.Aureus, s. Epidermis, E.Coli. Faced with the facts that other
studies have shown that this happens as chlorhexidine is not in
the right percentage to be effective. Increasing the percentage
of chlorhexidine depending on the carrier or binder there, the
solution that holds the chlorhexidine bound to the suture, are
factors that affect the whole process [3,5,6-13]. The antiseptic
effect of chlorhexidine is documented to be higher than that of
triclosan -it. Recall that chlorhexidine has an effect against fixa-
tion of periodontal bacteremia Actinomyces, porphyromonas
beyond the bacteremia of S. Aureus, s. Epidermis etc. This is the
field where the aim is to improve suturing materials, beyond
the mechanical forces of tension force as suture material. Few
studies have been performed in vitro and more in vivo stud-
ies are needed to reach more accurate and limiting conclusions
[3,5,6-13.

At the end of these experiments the following results were
obtained:

Experiment 1

Suture 1: PGA-Polyglolic acid: With the start of suturing there
was ease in maneuvering and ease in tying the knot. Agia was
a bit traumatic because it had wide lumen and 40 mm % circle
length. Wound laceration was present during suturing due to
the thickness of the thread. The attractive force of this suture
was - 1.4 kg. Tissue retraction was evident during traction.

Suture 2: Silk: Very easy to maneuver and describes the tis-
sue gently, without causing lacerations or tissue retraction. The
knot was easily tied. The tensile strength of this suture was 0.6
kg, after which this force was resolved.

It was restructured to be tested again with experiment no.2.

Suture 3: Polyester: Lacer the wound from the beginning of
suturing, shows difficulty in tying the knot and maneuvering.
Traction - 0.3 kg. Not much pressure was exerted during the
tensile strength test because the laceration was immediate.

Suture 4: PGA polyglycolic acid coated: Very well maneuver-
able and slightly traumatic age, as it has not very large lumen
and age length 20 mm. Traction - 0.6kg.

www.jclinmedimages.org

Page 3



Suture 5: Polypropylene: The suture showed maneuverabil-
ity due to the material and difficulty in tying the joint, plasticity
in tightening the joint. Traction force-0.2 kg.

Conclusions

Positive evaluations on the preservation of suture structure
as material, post placement and suturing in the oral cavity, have
for absorbable sutures up to 10 days, for non-absorbable up to
7 days. Positive evaluations 3 days after suture placement are
more for absorbable sutures than non-absorbable ones.

Although the tensile strength of the sutures is known to have
been evaluated even for 14 days after suture placement, such
results on these data have not been published.

There are studies linking age size to maintaining the tensile
strength of suture material, meaning that caliber 4 agia is rated
as the most appropriate.

There are conflicting opinions about the application of
mouthwashes, saying that chlorhexidine has an effect, or
that mouthwashes are not needed and have no effect on the
strength of the suture placed in the oral cavity.

Non-absorbable and absorbable sutures do not tolerate the
effects of mouthwashes - listerine, or even low pH foods on the
patient's diet. Negative effects on absorbable sutures are about
twice as pronounced than on non-absorbable sutures.
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