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Abstract

Suturing materials are artificial products used for intimate approximation of the wound margins, until they are capable of self-healing with the help of natural collagen
fibers. The ideal suture material must have the following characteristics: strength, knot stability, flexibility, easy handling, minimal tissue response and resistance to
infection. There is a wide range of suturing materials and they are used in both periodontal surgery and implantology. Today, the number of alternative products that
are used as sutures has increased, as well as synthetically produced products. We mainly classify suturing materials as nonresorbable and resorbable. Furthermore,
they can be subclassified as natural and synthetic as well as monofilament or multifilament materials. In this review paper we performed an electronic database search
and tracked the inflammatory reactions of tissues when using different types of suturing materials. In the paper we have highlighted the more significant trends in new
types of sutures. Tissue reactions vary depending on the surface of the materials and the bacterial adhesion to them. Key words: suturing materials, inflammation,
bacterial accumulation, periodontal surgery, implantology. 

Апстракт 

Материјалите за сутурирање се артифициелни производи кои се користат со цел интимно прилепување на рабовите на раната, се додека истите не бидат
оспособени за самостојно зараснување со помош на природните колагени влакна. Идеалниот материјал за сутура мора да ги поседува следните
карактеристики: цврстина, стабилност на јазолот, флексибилност, лесна манипулација, минимална ткивна реакција и резистентност кон инфекциите. Постои
широк спектар на материјали за сутурирање и истите се употребуваат како во пародонталната хирургија, така и во имплантологијата. Зголемен е бројот на
алтернативните продукти кои денес се користат како сутури, а исто така и на синтетички произведените продукти. Главно, материјалите за сутурурање ги
класифицираме како нересорптивни и ресорптивни. Понатаму, можат да бидат супкласифицирани на природни и синтетички, како и на монофиламентни или
мултифиламентни материјали. Во овој ревијален труд извршивме електронско пребарување на базите на податоци и ги проследивме инфламаторните
реакции на ткивата при користењето на различни типови на материјали за сутурирање. Во трудот ги нагласивме позначајните трендови кај новите типови
на сутури. Реакциите на ткивата се разликуваат во зависност од површината на материјалите и бактериската атхезија кон истите. Клучни зборови:
материјали за сутурирање, инфламација, бактериска акумулација, пародонтална хирургија, имплантологија.

Introduction

Suturing is the final part of a surgical intervention,

used for closure of wound margins, bleeding control, and

aims towards a primary wound healing1.  The suture mate-

rial is an artificial product used for intimate approximation

of wound margins until they can hold sufficiently well by

themselves by natural collagen fibers2.

The first description of suture materials dates back to

3000 years BC, from ancient egyptian literature3. The

suture materials used in that period included hemp, linen,

fiber, grass, reed, and metal wires4. Many famous surgeons
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such as Sushruta, Galen and Antyllus have described

suturing techniques using primitive materials5. For cen-

turies, the material of choice was catgut6. In the 1800s,

Joseph Lister introduced the technique of sterilizing

catgut, while in 1906 this technique has been finally per-

fected7. In the early 20th century, synthetic suturing materi-

als were developed such as polyglycolic acid, polyglactin,

and polypropylene8.

The ideal suture material should have great strength,

knot stability, flexibility, should be easy to manipulate,

should cause minimal tissue reaction and be resistant to

infections9.  Commercially available materials are classi-

fied according to different criteria: three-dimensional

structure (monofilament, multifilament), tissue stability

(resorbable, non-resorbable) and origin of the material

(natural, synthetic)10. Suturing materials are potential risk

factors for wound infection obtained during periodontal

surgery, and their success depends on the primary wound

healing and the absence of bacteria at the healing site11,12.

The bacterial accumulation is greater in the oral environ-

ment than in other tissue areas, due to differences in the

quality of the tissues that are involved, the presence of the

saliva, the high vascularity, the functions and the para-

functions13. The suture surface provides a conductive envi-

ronment for growth of microorganisms on surgical sites14.

The multifilament and the resorbable suturing materials

produce a greater inflammatory response15. The monofila-

ment materials reduce the number of bacteria, but are dif-

ficult to handle, and the patient’s discomfort is increased16.

The studies conducted by Varma et al., Elek and

Cohen, Raju et al. specify that a certain number of

microorganisms is necessary to cause infection in a clean

surgical wound17.  Kathju et al. in their papers suggest that

contamination of sutures with biofilm during implantation

requires eventual removal of the infected material18,19. It is

recommended to monitor the wound healing for early

identification of signs and symptoms associated with sur-

gical complications20. Landry, Turnbull and Howley21,22

proposed an index to determine the degree of recovery fol-

lowing a periodontal surgery. Bacterial plaque samples are

taken from the sutures using a swab test and are cultured

for further microbiological analysis23. Suture materials act

as a risk factor for infections due to their ability to adhere

pathogenic bacteria on the surface and are the focus of

infections24. Reduction of postoperative bacterial accumu-

lation is a very important segment in regenerative peri-

odontal surgery in order to prevent soft tissue dehiscence

and exfoliation of the membrane25. In mucogingival sur-

gery, increased bacterial accumulation leads to postopera-

tive gingival recession and aesthetically unacceptable

results. The authors recommend using a minimum number

of sutures to close the flap, as sutures and knots cause

inflammation, and delay the healing of the wound26.

In our paper we performed a search of available litera-

ture data using the following databases: PubMed/MED-

LINE, Embase and Cohrane Library. The search was con-

ducted electronically, and we used studies published in

English. This review is conducted in accordance with the

preferred reporting items for systematic reviews and the

declaration standards for meta-analyzes (PRISMA) for

systematic reviews.

Discussion

This review paper provides an overview of the most

commonly used suture materials in both periodontal sur-

gery and implantology, as well as differences in the bac-

terial accumulation of appropriate materials. 73 studies

of a heterogeneous nature were included in the paper.

Numerous suturing materials are available to be used

during surgical interventions, but it is essential for peri-

odontists to be aware of the nature of the material, the

biological healing process and the interaction of the

suturing material with the surrounding tissues.

NON-RESORBABLE SUTURING MATERIALS

Suturing materials that cannot be damaged by living

tissues are called non-resorbable and are most common-

ly used in percutaneous wound closures.

Natural 

Silk

The use of silk as a suture material began in 1890. It

is a product of the larvae of silkworms27. Silk is a non-

resorbable, natural, multifilament material that is pre-

ferred by many surgeons due to its easy handling, good

strength and stability28. Wax or silicone coating help

reduce friction and capillarity. It is classified as non-

resorbable material because a complete degradation

occurs after 2 years. They are widely accepted in the clo-

sure of mucosal wounds and ligation of blood vessels,

because they are affordable29,30. Due to their multifila-

ment nature, many species of microorganisms adhere to

the suture material and cause inflammation31. The

research of Selvig et al.32 between silk and chromed

catgut, have shown that bacterial invasion of sutures is a

common outcome, but it is more pronounced in silk.

However, silk has been the most commonly used natural

suture material in the last 100 years33. Yaltiriki et al. stud-

ied the colonization of various microorganisms over nat-

ural materials and noticed that it was more significant in

silk34. According to the researches by Vishaka et al., the

use of silk will increase in the future as the trend changes

from synthetic to natural threads to reduce environmen-
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tal impacts. Besides that, the material is on its way to

bioengineering35.

Synthetic

Nylon (Polyamide)

Nylon is the first synthetic suturing material pro-

duced in 1940. It is available in monofilament and mul-

tifilament form and it is composed of long chains of

aliphatic polymers of nylon 636. It is characterized by

minimal induction of cellular response and prolonged

suture stiffness retention37. Nylon is extremely inert but

elastic and has a biodegradation rate of 20% per year38.

It is found as a monofilament and multifilament materi-

al, and the main disadvantage is the poor reliability of

the knot and being more difficult to be manipulated.

Several studies have shown that nylon suture gives the

best biological results and the least inflammatory

response39,40,41. Castelli et al. compared the tissue inflam-

matory response between silk, cotton, and nylon, and the

results showed that nylon did not elicit any form of

inflammatory response in oral tissues compared to other

materials41.

Polypropylene (Prolene)

Polypropylene was introduced as a suturing material

in 196242. It is a synthetic material available in monofil-

ament form that causes a limited allergic reaction and

does not adhere to tissues. However, it often results in

formation of fistulas, pain, and palpable nodules, and the

wound infection rate can be up to 24%43,44. The friction

strength is higher than in other materials42. The manipu-

lation of the material is easy and the knot is stable45. In

their study, Selvi et al. examined the difference in heal-

ing between 4 suture materials, including silk,

polypropylene, coated polyglactin 910, and polygle-

caprone 25. They concluded that polypropylene was

causing a significantly smaller inflammatory reaction in

the tissues46.

RESORBABLE SUTURING MATERIALS

Suturing materials are categorized as resorbable

when they lose their hardness 60 days after suturing.

Natural 

Catgut 

These materials are derived from purified connective

tissue (predominantly collagen) from the small intestine

of sheep or cattle47. It is a monofilament material,

absorbed through the mechanism of enzymatic digestion

which leads to greater inflammation48. It is available in

two forms: plain and chromed. Plain catgut is resorbed

in 7 days, and the chromed one in a period of 20 to 40

days49,50. When catgut is used as a suture material, the

risk of infection increases, due to which it has been

banned in EU countries and Japan51. It is difficult to

manipulate with poor knot stability when wet52. Clinical

studies point to catgut as a material with a higher inflam-

matory response compared to other materials53,34. But

Selvig et al.54 in their study prove that bacterial invasion

is greater in silk than in catgut. The results of a study by

Fomete et al.55 show that catgut is resorbed faster than

indicated on the package due to enzymes and pH varia-

tions in the oral environment.

The use of catgut was highest in the 19th century. In

1868, Joseph Lister was the first to use a catgut coated

with an antibacterial agent. Over time, the use of catgut

became less popular due to the emergence of more mod-

ern synthetic resorbable materials on the market56.

Synthetic

Polyglycolic acid (Dexon)

The first resorbable suturing materials were manu-

factured in the United States in 1962, and Dexon was

introduced to the market in the late 1960s57.

Polyglycolic acid (PGA) is a polymer of glycolic acid

and it is a synthetic, resorbable, multifilament material58.

PGA sutures have excellent strength and reduced tissue

response. The resorption takes place through the mecha-

nism of biodegradation59. On the seventh day it retains

60% of the firmness, 35% on the 14th day, and 5% on the

28th day. A complete resorption occurs within a period

from 60 to 90 days. One clinical study showed that PGA

sutures showed greater inflammation of the wounds than

resorbable monofilament materials60. Lilli et al.61 com-

pared resorbable PGA materials with silk and catgut.

The bacterial accumulation was higher in silk and PGA

due to their multifilament nature. Modern resorbable

synthetic sutures have the opposite effect, and researchers

suggest that suture degradation products create an

antimicrobial environment that stops the bacterial

growth and transport62.

Polyglactin 910 (Vicril)

Polyglactin 910 (Vicryl) consists of a copolymer of

90% glycolide and 10% l-lactide63. It is a resorbable,

multifilament synthetic material, and its resorption

occurs by hydrolysis64. It shows complete resorption

between 56 and 70 days and loses 50% of its firmness

after 3 weeks65. Vicryl Rapide is completely resorbed
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after 42 days and loses strength after 14 days66. Gamma

radiation alters the molecular structure of polyglactin

910 and increases the rate of resorption. Several studies

have shown reduced bacterial adhesion to the suture

material and improved wound healing with the use of

Vicryl Plus antibacterial sutures (polyglactin 910 coated

with triclosan)67,68,69. In their study, Storch et al.70 did not

show a significant difference in wound healing between

the use of Vicryl and Vicryl Plus materials.

Poliglecaprone  25 (Monocryl)

Poliglecaprone 25 (monocryl) was introduced to the

market in 1993. 20-30% of the firmness is retained 14

days after suturing, and complete hydrolysis occurs after

90 to 120 days71. In a study by Yilmaz et al.72, proligle-

caprone 25 showed positive effects in wound healing

compared to other materials. An antibacterial form

(Monocryl plus) is also available. Sala-Pérez et al, in

their clinical study showed the antibacterial effect of

Monocryl Plus sutures on the third day, but this effect

was negligible 7 days after surgery73.

Conclusion

The suturing materials used in periodontal surgery

and implantology, despite the advances in science and

technology, do not possess all the necessary features that

lead to primary wound healing and good postoperative

results. Despite the fact that the non-resorbable material

"silk" shows poor results in clinical and paraclinical

parameters, it still remains the most commonly used

suturing material. Materials such as Nylon and

Polypropylene are slowly but surely gaining ground for

their use as non-resorbable materials, only their high

price is a partial barrier to wider application. Catgut

material is definitely out of use in periodontal surgical

intervention, and in the resorptive range of suturing

materials, Vicryl, Monocryl and Polyglycolic acid are

the materials of choice that give solid and satisfactory

results.
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