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ABSTRACT

Background: Suturing in dentistry is different from suturing 
in the other parts of the body because of the type of tissues 
involved, the constant presence of saliva, high tissue vascu-
larization, and functions related to speech, mastication, and 
swallowing. Appropriate sutures require specific physical 
characteristics and properties, such as good tensile strength, 
dimensional stability, and lack of memory, knot security, and 
sufficient flexibility to avoid damage to the oral mucosa. Hence, 
the present study was conducted with an aim to assess the 
tensile strength of different surgical suture materials.

Materials and Methods: This study consisted of three differ-
ent types of absorbable suture materials (polyglycolic acid, 
chromic gut, and polyglyconate) with two gauges (4–0 and 
5–0) of each type which were used. Surgeon’s knot was used 
to tie around a flexible rubber tubing, that allows for a consis-
tent loop size that would be practical during the mechanical 
analysis phase. A total of 120 suture specimens (20 of each 
material and gauge) were used in the present study. All the 
samples were immersed in the artificial saliva to stimulate the 
oral environment. The tensile strength of the suturing mate-
rials was tested at pre-immersion and 1st, 7th, and 14th days 
of post-immersion. A universal testing machine was used to 
record the tensile strength of suturing materials.

Results: The 4–0 gauges of polyglycolic acid and chromic gut 
suturing material show greater tensile strength compared to 
5–0 gauge material. Moreover, there was a statistically signif-
icant difference found at pre-immersion, 1st day, and 7th day. 
The greater tensile strength of polyglyconate 4–0 gauge was 
found on pre-immersion state. Moreover, there was a statisti-
cally significant difference found at pre-immersion and 1st day.

Conclusion: All 4–0 suture materials were stronger and had 
greater tensile strength than 5–0 suture materials. Chromic gut 
showed a sustain strength better than polyglycolic acid and 
polyglyconate suturing materials after 14 days.
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INTRODUCTION

The function of sutures is to hold tissue in apposition 
and to support the tissue in opposing all physiological 
forces during the period of healing. Different tissues 
require a different period of healing to achieve the suf-
ficient strength. For an organ that contains free hydro-
chloric acid and potent proteolytic enzymes, the stomach 
and intestines heal surprisingly quickly. Stomach and 
intestine wounds attain maximum strength within 
14–21 days postoperatively and have a peak rate of col-
lagen synthesis at 5 days. In that period, collagen forma-
tion increases tissue strength, while the tensile strength 
of implanted sutures gradually decreases.[1]

Suturing in dentistry is different from suturing in the 
other parts of the body because of the type of tissues 
involved, the constant presence of saliva, high tissue 
vascularization, and functions related to speech, mas-
tication, and swallowing. Appropriate sutures require 
specific physical characteristics and properties, such 
as good tensile strength, dimensional stability, lack of 
memory, knot security, and sufficient flexibility to avoid 
damage to the oral mucosa.[2]

A range of sutures is available which are classified 
by several criteria: (1) Composition  -natural and syn-
thetic, (2) structure  - monofilament and multifilament, 
and (3) spontaneous degradation  -  absorbable and 
non-absorbable.

One of the advantages of absorbable sutures is that 
they generally do not need to be removed. However, 
those materials are associated with different tissue 
responses as a result of their degradation by hydrolysis, 
enzymatic digestion, or phagocytosis. The rate or this 
degradation depends on the pH and the temperature of 
the tissues surrounding the suture.[3]

The selection of appropriate suture material is a criti-
cal step that is based on appropriate tensile strength, tis-
sue biocompatibility, and resorption rates. In the dental 
literature, there seems to be a greater emphasis on tissue 
response to suture materials than on the assessment of 
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the physical and biochemical properties of the suture 
materials.[4,5]

An in-depth understanding of the physical and 
mechanical properties of suture materials is crucial 
to dental practice. However, there is incomplete and 
inconsistent information regarding tissue reactions to 
different suture materials.[6] Hence, the present study 
was done to evaluate and compare the tensile strength 
of three different suture materials.

MATERIALS AND METHODS

The present study consisted of three different types of 
absorbable suture materials (polyglycolic acid, chromic 
gut, and polyglyconate) with two gauges (4–0 and 5–0) 
of each type were used. The materials and gauges were 
selected based on common usage in dental surgery.

Suturing Technique
Surgeon’s knot was used to tie around a flexible rubber 
tubing, that allows for a consistent loop size that would 
be practical during the mechanical analysis phase. Once 
tied, the sutures were carefully slid off the tubing for 
testing. A total of 120 suture specimens (20 of each mate-
rial and gauge) were used in the present study. All the 
samples were immersed in the artificial saliva to stimu-
late the oral environment.

Preparation of Artificial Saliva

Preparation of artificial saliva was done by mixing 
100  mL each of 25 mM K2HPO4, 24 mM Na2HPO4, 
1570 mM KHCO3, 100 mM NaCl, and 1.5 mM MgCl2, 
followed by adding 6  ml of 25 mM citric acid and 
100  mL of 15 mM CaCl2. The pH was adjusted to 6.7 
with 5 N NaOH or concentrated (12 N) HCl. The solu-
tion was sterilized by autoclaving,[7] and this was ther-
mostatically controlled at 37 ± 1°C during the immer-
sion/exposure periods.

Testing Procedure

The tensile strength of the suturing materials was tested 
at pre-immersion and 1st, 7th, and 14th days of post-im-
mersion. The universal testing machine was used to 
record the tensile strength of suturing materials. Each 
sample was taken from the container containing the 
artificial saliva, and the suture was positioned with the 
knot pointed midway between both arms to allow for 
consistency in force distribution relative to the knot. 
Tensile strength assessment of the suture samples was 
done at a cross-head speed of 25  cm/min. Each spec-
imen was stretched to failure, and the maximum load 
was recorded in Newton (N) and tabulated for analysis. 
The point of breakage for each sample of each material 

was assessed at a magnification of ×100 using a micro-
scope with an attached digital camera.

Statistical Analysis

SPSS software version 20.0 was used for data analysis. 
Analysis of variance test was used to compare the data 
between and within the groups. P < 0.05 is statistically 
significant.

RESULTS

Table 1 shows the comparison of two gauges of polygly-
colic acid suturing material tensile strength with differ-
ent time intervals. 4–0 gauges suturing material show 
greater tensile strength compared to 5–0 gauge material. 
Maximum tensile strength of 4–0 gauge was on 1st day 
(13.88 ± 0.64) and in 5–0 gauge at pre-immersion state 
(7.34 ± 0.54). Moreover, there was a statistically signif-
icant difference found at pre-immersion, 1st  day, and 
7th day.

Table  2 depicts the comparison of two gauges of 
chromic gut suturing material tensile strength with dif-
ferent time intervals. 4–0 gauges suturing material show 
greater tensile strength compared to 5–0 gauge material. 
Maximum tensile strength of 4–0 gauge was on 1st day 
(13.98 ± 1.10). and in 5–0 gauge at pre-immersion state 
(9.04 ± 1.22). Moreover, there was a statistically signif-
icant difference found at pre-immersion, 1st  day, and 
7th day.

The greater tensile strength of polyglyconate 4–0 
gauge was found on pre-immersion state (12.40 ± 1.92) 
and in 5–0 gauge on 1st  day (8.97 ± 0.42). Moreover, 
there was a statistically significant difference found at 
pre-immersion and 1st day [Table 3].

DISCUSSION

To minimize the variability, single examiner was carried 
out the entire research. The methodology used for this 
study was established according to previous studies. 
The universal testing machine was configured based on 
parameters set by Kim et al.[3] Moreover, artificial saliva 
was used in this study accordance with Soderholm 
et al.[7] who observed statistically significant differences 
in the degradation of various suture materials.

Synthetic absorbable suture materials provide a 
temporary and mechanical support until the natural tis-
sue heals and regains its strength. As the natural tissue 
heals, the degradable suture gradually weakens so that 
a gradual stress transfer occurs. Therefore, adjusting the 
rate of degradation of an absorbable suture to enable 
proper healing of the surrounding tissue is a major 
challenge in designing a temporary support. Clinically, 
most absorbable sutures are made of biodegradable 
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linear aliphatic polyesters, of which polyglycolic acid is 
the most important because most other biodegradable 
polymers are derived from polyglycolic acid.[8] In the 
present study, sutures made of polyglycolic acid and 
other degradable polymers were investigated. polygly-
colic acid is absorbed by the body through a mechanism 
of biodegradation which is similar to the study done by 
Khiste et al.[9]

The surgeon’s knot was used in this study because it is 
the most widely used type in dental surgery. Moreover, 
this kind of knot has been previously employed in var-
ious studies conducted by Selvig et al.[10] and Yaltirik 
et al.[11]

In this present study, results showed that chronic gut 
sutures maintained their tensile strength in a relatively 
stable manner over the study period. Of the three suture 
materials used in this study, the chromic gut sutures had 
the highest tensile strength at baseline, but it decreased 
gradually over time. This contradicts the findings of 
Brown[12] that polyglycolic acid sutures have excellent 
knot-holding capacity and tensile strength. Freudenberg 
et al.[13] stated when it is used intraorally, a surgical gut 
suture loses most of its tensile strength in 24–48 h unless 

it is treated with a chromic compound that extends the 
period of resorption for 7–10 days and delays the loss of 
tensile strength for up to 5 days. Chromic gut sutures 
maintain their tensile strength for 10–14  days and do 
not completely absorb until at least day 90. However, 
the inferior handling properties, tissue drag, and higher 
rate of inflammation in the surrounding tissues have 
made gut sutures less desirable.[14]

In the present study, chromic gut shows the greater 
tensile strength than polyglycolic acid and polygly-
conate suturing materials. In the saliva solution, the 
chromic gut sutures maintained their tensile strength 
for the first 24 h, but a significant reduction in the tensile 
strength was noted until day 14.[15]

The study demonstrated that the 4–0 sutures were 
stronger and had greater tensile strength than the 5–0 
sutures for all of the three materials. The present study 
noted that the sutures were not tested in vivo and that 
values might be different. Further study has to be con-
ducted to evaluate the yield point or elastic limit of these 
sutures as well as their responses to repeated cycles of 
stress.

CONCLUSION

All 4–0 sutures materials were stronger and had greater 
tensile strength than 5–0 suture materials. Chromic gut 
showed a sustain strength better than polyglycolic acid 
and polyglyconate suturing materials after 14  days. 
Clinical in vivo studies are required to confirm these 
findings.
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