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COMPARATIVE CHARACTERISTICS OF MODERN SUTURE MATERIAL
(REVIEW)

Authors performed an updated and thorough review of the literature regarding modern suture material A
comprehensive literature review was conducted through the search in the databases Pubmed, Google Scholar,
Cochrane Library, using the keywords suture, suture techniques, suture material Were described data on the
qualities ofthe ideal suture, general classification, comparative characteristics of different types of suture
materials.It was possible to synthesize the current knowledge about present suture material and present their
peculiarities according to examined laboratory findings.
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Introduction.

Each surgical operation requires the application of adequate suture material, taking into account the general
condition and age of the patient, the presence of infection and inflammatory process, a high risk of thrombosis
and etc. Thus, one of the problems, defining the further progress of modern medicine is the creation of suture
materials, most rational in this or that surgical situation.

For the first time, the suture thread was used for closing wounds 3.500 years before Christ in Egypt. [1] In the
past centuries, there have been many stitching matters, for instance, animal tendons, horsehair, leather strips,
clod fibres, and human hair. [2] In 1806, Philip SyngPhysick developed a firm absorbable suture made from
buckskin, [2] basically developing the current suture technique. Still, nowadays, there is a search for an ideal
suture material.

Ideal suture material should:

1. Have stable handling properties; 2. Not provoke tissue response; 3. Enable solid knots; 4. Have satisfying
tensile force; 5. Not perforate into tissue; 6. Be sterile; 7. Be nonelectrolytic; 8. Be non-allergenic; 9. Cheap. [3]
Materials and methods.

A comprehensive literature review was conducted through the search in the databases Pubmed, Google Scholar,
Cochrane Library, using the keywords suture, suture techniques, suture material.

Totally were found 1132 articles (60 from PubMed, 574 from Google Scholar, 498 from Cochrane Library). From
them we have chosen 29 articles, which were relevant for our theme.

Discussion and Results.

A comprehensive assortment of stitching materials is available to surgeons today.

Suture materials can be broadly categorised on natural and synthetic. [4]

Table 1 [5] - Classification of suture material.

Suturematerials
Absorbable Non-absorbable
Natural Synthetic Natural Synthetic
Catgut-plain or Polyglactin (vicryl), Silk, Polyamide (nylon), polyester
chromic polyglycolic acid linen (dacron), polypropylene
(dexon) (prolene)

Besides, they can be monofilament or multifilament (braided), dyed or undyed, coated or uncoated. Various
parameters, including suture strength, flexibility, capillarity and thread memory represent a physical
characteristic of sutures. [6] Advantages of braided sutures include ease of administration, weak memory and
increased knot security. However, bacteria can invade the spaces between fibres, potentially leading to suture
infection, granulomas and sinuses. [7] By contrast, a monofilament suture is a single material. These seams have
limited tendency of infection, ease of the passage within tissue and simple removal. Their disadvantages are
considerable preservation of package shape, difficult applying, knot insecurity, and perforating the tissue. [8]
Generally, braided sutures potentiate more contaminations as opposed to non-braided sutures. When sealing
wounds by a braided Vicryl™ suture there is a 100% rate of infection. By contrast, injuries connected by non-
braided sutures exhibited a significantly diminished rate of wound infection. [9]

Many surgeons prefer non-absorbable monofilament sutures, while others tend to choose absorbable ones more.
[10] The main limitation of non-absorbable sutures is the necessity for their removal within 5 and 10 days next
to installation. This requires an extra doctor visit, what is not so beneficial for many patients. As LaBagnara has



mentioned in his review of absorbable suture materials, used in head and neck surgery, absorbable sutures are
simple to manipulate, have low reactivity and good tensile strength, and cost less than non-absorbable sutures.
[11] Luck et al., came with no clinically notable variations in cosmetic appearance between absorbable and non-
absorbable sutures after 3 months. [12] Likewise, Karounis et al. did not discover any difference in cosmetic
scores between plain catgut versus nylon sutures in paediatric lacerations after 4-5 months. [13] When
compared to absorbable sutures, monofilament nylon ones lessen the risk of hypertrophic scarring mainly in
sternotomy scars. [14]

Vicryl is a type of synthetic absorbable suture and formed of a polymer of glycolide and lactide coated with a
mixture of glycolide, lactide and calcium stearate. [15] There is a new formulation of Vicryl called VicrylRapide,
which consists of smaller molecules of the same components as Vicryl. [16] VicrylRapide is produced by gamma
irradiation of polyglactin 910, which absorbs quickly than Vicryl. [16] Its tensile strength is reduced by 50% after
5 days, in comparison to Vicryl; furthermore, there is no traction left after 14 days. [16] VicrylRapide is fully
absorbed after 42 days, whereas Vicryl takes around 56-70 days. Thus, irradiated polyglactin 910 is proper for
the closure of scars where fast suture absorption is required, especially for bruises in the scalp, scrotum, and
perineum and is an ideal material for mucocutaneous anastomosis at stoma surgery. Loss of suture strength is so
accelerated that suture removal is unnecessary, eliminating the necessity for further medical or paramedical
care.[17]

The features of irradiated polyglactin 910 do it ideal for full-thickness skin grafts. Linberg observed a similar
efficiency of Vicryl and nylon stitches in inhibiting scar dehiscence in an in vivo rat model of oculoplastic surgery.
[18]

Polydioxanone (PDS) is a monofilament absorbable thread produced from the polymerization of paradioxanone.
The study performed by anastomosis and micro anastomosis with polidioxanone had shown that this type of
material has provoked little inflammatory reaction when compared with other materials of suture [19, 20].
Additionaly, nowadays polydioxanone becomes very popular in Facial Rejuvenation procedure. Samira Yaraket.
al. in their study reported a series of cases using polydioxanone absorbable monofilament synthetic threads
called Mint Lift™. According to results, Mint Lift™ is an alternative for reconstruction and facial rejuvenation in
patients with mild to moderate skin flaccidity, admitted to be minimally invasive and can be performed in a
shorter time and under local anaesthesia. It has a definite recommendation in patients who do not want to
undergo the routine surgical procedure, do not have free time for recovery, or that do have a contraindication to
procedure due to anaesthetic sedation. The procedure has proven to be safe, and a significant improvement was
visible in the postoperative period. [21]

Poliglecaprone (Monocril) is an absorbable, monofilament, a copolymer of epsilon-caprolactone and glycoside.
Laboratory findings have shown good ease of handling, minimal resistance during crossing in the tissues and
tension resistance. The time of total absorption between 90 and 120 days after installation into the tissues, with
minimal tissue reaction [22]. Moreover, according to LaBagnara study, where he applied Monocryl in 80 cases,
suggest that it has multiple superior characteristics including the comfort of handling, mild tissue reactions,
higher tensile strength, and lower cost. [11]

Poliglecaprone-25 (Monocril) and polyglactin-910 (Vicryl Rapid) are two of the most commonly applied
absorbable stitches in cutaneous surgery. The study, closure of the deep part of Mohs defects, performed by
Thomas Regan and Naomi Lawrence had shown that Poliglecaprone-25 resulted in significantly less projected
sutures than did polyglactin-910, although both presented in the same degree of lumpiness and similar-
appearing scars at 1 week and 3 months. [23]

Cotton, linen and silk aremultifilamentary non-absorbable sutures of natural fibers. They have high resistance,
are comfortable to manage and provide a secure mechanical connection. Their benefit is the low cost, reason by
which still today are widely used in many hospitals. Nevertheless, they induce the infection more than
monofilamentares wires nonabsorbable sutures. Thus, these materials should be avoided in wound suture that
show bacterial contamination. Silk, in particular, exerts a significant inhibitory effect on the functions of
macrophages, harming mostly the adhesion of these cells [24].

Polytetrafluoroethylene (PTFE) is a non-absorbable monofilament wire, examined with good results in plastic
surgery. According to a comparative study with 10 other sutures, it was established that the PTFE induces lesser
tissue reaction, making it admitted the material of choice for facial plastic surgery, where the functional and
aesthetic results are crucial. [25]

One of the modern world trends in surgery is the use of synthetic non-absorbable sutures for the application of
surface removable seams. Within the framework of this direction, new kinds of materials with improved
characteristics are developed and introduced into surgical practice [26].

A decade ago, V.E. Glinther et al. Discussed the possibility of using a thread based on titanium nickelide as a
suture [27, 28].

Today this suture material has already been introduced into medical practice. Titanium nickelide provides
implants with a new set of properties: shape memory with temperature change, superelasticity at body
temperature, corrosion resistance under conditions of prolonged alternating deformation. D.N. Kornilov et al. in



the experiment, studied the features of scar formation and its quality when using suture material based on
titanium nickelide. As a result, it has been established that a titanium nickelide-based filament induces the
development of a fibrous clutch in the shortest possible time [29].

The literature contains only fragmentary data on the interaction of suture materials based on titanium nickelide
with biological tissue. This is not enough for the wide use of new medical products, it is necessary to continue
research.

Conclusion.

In conclusion, the existing knowledge of sutures and their characteristics contribute to the surgeons decide the
proper surgical material for the use, leading to best postoperative results, bypassing rejections, infections and
other difficulties inherent to the operative procedure, promoting a quick recovery of the patient.
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J.A. Aouabjaes, ’K.A. CemkaHoBa, JLIIL. A6ay/inaeBa, A.E. AliTéepaueBa
C2K. Acgpendusipoe amwvindarul Kazax ¥ammuik MeduyuHa yHuUgepcumemi,
Kaunukaavitk AHamomus scane Onepamusmik Xupypausi Kypcol

KA3IPTI 3AMAH MATEPUAJIIAPBIHBIH, CA/IBICTBIPMAJIbI CHIIATTAMAJIAPBI
(9/IEBH 10J1Y)

TyiiH: OpOip XUPYPrUSsJIBIK ONeparus TOJBIKKAHABI MaTepUaIAbl eMJAeNYIIiHiH >Ka/Ibl >KaFJadbl >XKoHE
»KacblHA 6aW/IaHBbICThI KOJIJaHYFa, MHPEeKIUAIap MeH KaObIHY MpOLecCTePiHiH )KOKTBIFbIH, XKOFapFbl TpoM603
KaTepi *koHe Tafbl 6ackKa aypy/apAblH 60JMalTBIHABIFbIH Tajsan eTefi. OcblFaH opal, eH 6acTbl MaceJe,
3aMaHayd MeAULMHAHBbIH aJjifa 0acyblH aHbIKTAWTBIH, 6apJ/blK cajaZia KOJJaHbLJIATBIH KaHa Tiry
MaTepHaJJapbiH oisian Taby. Bys Makasaza aBTopJiap Kasipri 3amaH Tiric MaTepuasiiapbIHBIH, 9/e6u
CaJIbICTBIPMaJibl HYCKAchlH kacagbl, Pubmed, Google Scholar, Cochrane Library cekingi oHJaiiH
KiTanxaHaJapblH KOJIaHa OTHIPHIN. TyKbIpbIMJaMa/ia aBTOpJIap KapacTbIpFaH Tiric MaTepUasgapblH 63iHJIK
KacheTTepi MeH »XeTicneyurisiktepi 6ap, *oHe ap6ip MaTepuasifa TYXKbIPbIM , XUPYPITapAblH ollepanus
TypiMeH KaHJa# TiHre e3iH/iKk MaTepras KOJAJAHYbIH LIelle ajaajbl.

Ty#iHgi ce3aep: Tiric, Tiric MaTepuanzapsl, pereHepanus

J.A. Aouabjaes, 1.A. Cem>kaHoBa, /LI A6ay/iiaeBa, A.E. AiiTéepaueBa
Kasaxckuti HayuoHanbHbtll MeduyuHckuil yHusepcumem um. C./]. Acgpendusiposaq,
Kypc Kaunuueckoil AHamomuu u OnepamusHoli Xupypauu

CPABHUTEJ/IbHAA XAPAKTEPUCTHUKA COBPEMEHHOI'O IIOBHOI'O MATEPHAJIA
(OB30P JINTEPATYPbI)

Pesiome: Kaxzas xupypruyeckass onepanusi TpebyeT MCINOJIb30BaHUSA aJleKBAaTHOrO IIOBHOIO MaTepuasja C
y4eToM OO6LIero COCTOSHMSA M BO3pacTa NALlMeHTa, HajJuyus HMHQEeKIUMH M BOCIHAJIUTENbHOTO Ipoliecca,
BBICOKOT'O pPHCKAa TPoM0603a U Tak jajee. TakuM 06pa3oM, OJHOU W3 MpPo6JieM, ONpeesouux AaJbHeH i
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nporpecc COBpeMeHHOH MeJJULIMHBI, ABJSIETCS CO3/JaHue II0BHBIX MaTepHasioB, HauboJjiee palOHaJbHbIX B TOH
WJIM UHOU XUPYPTUYECKOUN CUTyaluu. B ;aHHOH cTaThe aBTOPHI BBIMOJHUINA OGIUIMPHBINA 0630p JIUTEPATYPhI IO
COBpEeMEHHBIM LIOBHBIM MaTepuasiaM, UCIOJb3ys OHJIAaWH 6UOJMOTEKH, Takue Kak Pubmed, Google Scholar,
Cochrane Library.B 3ak/iro4eHre aBTOpbl OTMETHJIM, UYTO PAacCCMOTpPeHHbIe IIOBHbIE MaTepHajbl UMEIOT CBOU
NperuMylllecTBA U HeJOCTaTKH{, U CYIeCTBYIOIHe 3HaHUs 00 MX XapaKTePUCTHUKAax CIOCOOCTBYIOT TOMY, YTO
XUPYPTry MOTYT BbIOpATh NOAX0AAIMKA MaTepral B 3aBUCUMOCTH OT THUIIA TKaHU U BU/IA Ollepaluu.

KiroueBsle cj10Ba: 1110B, LIOBHBINA MaTepHaJl, pereHepanus



