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Abstract

Introduction: The suture material is an artificial material used for intimate approximation of the wound edges until they can naturally adhere through collagen fibers.
The accumulation of microbes varies depending on the quality and macrostructure of different suture materials. The ideal suture material should induce minimal tissue
injury, resist bacterial contamination, and provide adequate tissue support. Aim of the study: The goal of this study is the evaluation of microbiological findings and
the healing of the tissue by using 4 types of suture materials in various periodontal and implant surgical interventions. To achieve this objective, a comparative analy-
sis of clinical and microbiological findings was conducted. Material and methods: The examination involved 20 participants divided into four groups. Each group
received a different type of suture material: silk, polyamide, polyglycolic acid and poliglecaprone 25. The examinations were conducted 10 days after the surgery and
comprised two parts: clinical and microbiological evaluations. Results: The highest number of colony-forming units (CFUs/ml) was observed with silk suture materials,
followed by a decline in the subsequent groups: polyglycolic acid, poliglecaprone 25 and polyamide. The soft tissue healing index showed the best results with
polyamide and poliglecaprone 25, while the worst results were associated with polyglycolic acid and silk. Conclusions: Monofilament suturing materials demonstrat-
ed lower bacterial accumulation and superior clinical characteristics compared to multifilament materials. Key words: Suturing materials, inflammation, bacterial accu-
mulation, periodontal surgery, implantology.

AncTpakr

Bogep: MatepujanoT 3a cyTypa npeTcTaByBa CHHTETUYKI MaTepujan Koj ce KOpUCTY CO LIEN MHTUMHO MpunenyBarbe Ha paboBuTE Ha paHaTa ce fofeka UCTUTe He Gupat
0CMocoBeHy 3a CaMOCTOJHO MpUMenyBake CO MPUPOAHN KonareHu BnakHa. MukpobuonolLkaTa akymynalyja ce pasnukysa kaj panuyHin BUGOBI MaTepujani 3a cytypa
BO 3aBYMCHOCT 07 KBANMTETOT M MakpOCTPYKTypaTa Ha MaTepujanoT. VineanHuot matepujan 3a cyTypa Tpeba a BpLUM MUHUManHa TKVBHa MOBPeLa, Aa MMa pesncTeHLpa
KoH 6akTepucka KoHTaMMHaLWja v Aa NOApKyBa CooABETHa TkBHanoTnopa. Lien: Lien Ha oBaa cTyavja e eBanyaLuja Ha MUKPOBIOMOLLKVOT HAO, M MEKOTKMBHOTO 3a3apa-
ByBatb€ MPY KOPUCTEH:E Ha 4 TUMOBY Ha MaTepujanii 3a CyTypa Kaj pasni4Hy NapoAoHTAMHO XMPYLLKY 1 MMMNMAaHTONOLLKI MHTEPBEHLIMI.3a peanu3aLiyja Ha LienTa e crpo-
BEfIeHa koMnapaTvBHa aHan3a Ha KIMHUYKUOT 1 MUKpobumoLukuoT Haog. Matepujan n MeToa: VcnutyBarbeTo belwe n3seaeHo Ha 20 UcnuTaHuLy NopeneHy Bo 4 rpymnu.
Bo cekoja rpyna beLue KopucTeH pasninyeH TUn MaTepujan 3a cyTypa: CBuna, nonvammuz, NoNUIMMKOIHA KcenuHa v nonurnekanpoH 25. Mcnutysarsata ce n3sepysaa 10
JAeHa nocTonepaTveHo, a 1cTuTe 6ea peanuanpai BO 2 Aena: KIHNYKY 1 MukpobuonoLukn. Pesyntaru: Bpojot Ha konoHun(CFUs/ml) Gelue Hajronem kaj caunerute
CYTYPHYW MaTepyjany, NocnefoBaTenHo onarajkin Kaj cnegHuTe rpyni: MonMIMKONHa KVCEeNWHa, NonurnekanpoH 25 1 nonuamug. HAEKCOT Ha MEKOTKVBHO 3a3fpaByBa-
tb€ NMOKaa Hajaobpy pesynTaTy kaj MaTepujanuTe oz nonvamuza 1 nonurnekanpoH 25, foaeka Hajnolun pasynTaty 6ea fobueHn npy ynotpeba Ha MatepujanuTe of nonu-
FTMKONHA KMCEnHa 1 cauna. 3aknyyoum: MoHodunaMeHTHUTE MaTepujani 3a CyTypuparse nokaxaa nomana baktepucka akymynawuja v CynepyopHM KIMHIKA kapak-
TEpUCTMKM BO criopeaba co MynTudpunameHTHuTeMatepujani. Knyyru 36opoBu: maTepujanu 3a CyTypupatse, MHnamauuja, baktepuckaakymynauypja, napoaoHTanHa-
XVpypruja, UMnnaHTonorvja.
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Introduction

Suturing represents the final stage of a surgical inter-
vention, serving a purpose of closely approximating
wound edges, controlling bleeding and facilitating pri-
mary wound healing'. The delayed healing of surgical
wounds is a significant concern for both patients and
healthcare professionals, often leading to complications
such as wound infections and dehiscence, there by pro-
longing the wound healing period and increasing treat-
ment costs’.

The ideal suture material should possess qualities
such as high strength, knot stability, flexibility, ease of
manipulation, minimal tissue reactivity and resistance to
infections’. Commercially available suture materials are
classified according to different criteria, including three-
dimensional structure (monofilament, multifilament),
tissue stability (resorbable, non-resorbable) and origin of
the material (natural, synthetic)*. The selection of suture
material for a surgical intervention depends on several
factors, including the duration of wound healing tension
during the healing process, and the temporary or the per-
manent need for suture in order to provide mechanical
support’.

Suturing materials pose a potential risk factor for
occurrence of wound infections in periodontal surgery,
and their success depends on the achievement of primary
wound healing and the absence of bacteria at the healing
site®’. Generally, monofilament materials are more
acceptable due to the latter’s propensity to facilitate bac-
terial colonization in the spaces between the filaments.
Natural suture materials differ from the synthetic ones in
that they degrade (if resorbable, as catgut) through pro-
teolysis, whereas synthetic materials degrade through
hydrolysis. Proteolysis triggers a more pronounced
inflammatory response than hydrolysis, leading to
greater inflammation when natural sutures are used®.

Varma et al.” demonstrated that a certain quantity of
microorganisms is necessary to initiate an infection in a
surgical wound. The bacterial accumulation alters and
creates a hypoxic environment within and around the
wound, there by inhibiting the activity of fibroblasts and
causing delayed healing'. Experimental and clinical data
indicate that tissue reactions primarily occur around the
suture material within the wound. Furthermore, the rate
of infection in contaminated tissue containing sutures is
significantly higher then in contaminated tissue from
needle puncture alone, without the presence of suture
material". Although suture materials provide strength
during wound healing, they also serve as a gateway for
bacteria, and increasing the host's susceptibility to infec-
tion by up to 10,000 times'. Allergic reactions and reac-
tions to the chemical structure of suture materials that

can hinder proper healing, have been reported'. Singh®,
emphasizes the importance of minimizing bacterial
accumulation around the suture materials in order to pre-
vent soft tissue dehiscence and exfoliation of the mem-
brane in periodontal surgery. This reduction of postoper-
ative bacterial accumulation is especially important
when performing mucogingival surgery, because the
greater the bacterial accumulation, the greater the post-
operative gingival recession is, which leads to aestheti-
cally unacceptable results.

Aim of the study

The aim of this study is to evaluate the microbiologi-
cal finding and soft tissue healing using 4 different types
of suture materials in different periodontal and implant
surgical interventions. For the realization of this aim, a
comparative analysis of the clinical and the microbiologi-
cal findings was conducted.

Material and method

Our study involved 20 participants who were divid-
ed into four groups as follows:

1 group - sutures with non-absorbable SILK - silk
suture materials (Medipac, Gr);

2 group - sutures with non-absorbable POLYAMID -
nylon suture materials (Medipac, Gr);

3 group - sutures with absorbable P.G.A - polyglycolic
acid suture materials (Medipac, Gr);

4 group - sutures with absorbable MONOFAST-

poliglecaprone 25, polyglycolic acid copoly-
mer with polycaprolactone suture materials
(Medipac, Gr).
Each group consisted of five participants.
Inclusion criteria:

The study included patients who underwent peri-
odontal surgery and implant interventions.

Patients aged 18 and above who provided consent to
participate in the study by signing a consent form.

Exclusion criteria

Patients with systemic diseases (diabetes, immune
compromise and cardiovascular disease),

Pregnant women and nursing mothers.

Standard surgical protocols, evaluated within the
periodontal surgery and implantology were used. All
suture materials had an equal thickness of 4.0. The
sutures were removed 10 days postoperatively. The
results were segmented into two aspects: clinical and
microbiological.
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Clinical evaluation:

For clinical evaluation, the soft tissue healing index
was used, according to Landry et al." For evaluation of
the healing the following parameters were used: the
color of the tissue, the bleeding upon palpation, the pres-
ence of granulation tissue, the features of incision mar-
gin, and the presence of suppuration. According to this
index, the healing was graded on a scale from 1 (very
poor healing) to 5 (excellent healing).

Microbiological evaluation:

During the process of suture removal, 1 mm suture
segments of the suture were transferred into sterile con-
tainers (Ependorf tubes) containing 1 ml of sterile glu-
cose bouillon. The test tubes were then transported to the
Institute of Microbiology and Parasitology at the
Medical Faculty in Skopje.

Prior to planting, the specimens were vortexed for 10
seconds to ensure proper mixing. In the meantime, four
test tubes containing 90 pl of sterile saline solution were
prepared for serial dilution,in which the bouillon with
the sample was serially diluted. In the first test tube, 10
pl of the sample were diluted, resulting in a 10 dilu-
tion.10". From the obtained dilution, another 10ul were
transferred into the second test tube, and this process
was repeated until a dilution of 10“ul was obtained. 10ul
of each tube were planted onto aerobic plates (Columbia
agar) for the cultivation of Gram-positive and Gram-
negative aerobic bacteria) and anaerobic plates
(Schaedler agar) for cultivation of Gram-positive and
Gram-negative anaerobic and facultative anaerobic bac-
teria. These plates were obtained from the company
Oxoid, a manufacturer based in Great Britain.

Columbia agar plates were then incubated in a ther-
mostat at 37° C for a duration of 24 hours. Schaedler

agar plates were placed in a separate pot containing
AnaeroGen A (Oxoid UK) in order to create anaerobic
conditions and were incubated for 48 hours.

At the completion of the incubation period, the num-
ber of colonies (CFU - colony forming units) was calcu-
lated from the bacteria that was diffused into the boullon
by vortexing of the suture materials.

e =l
Picture 1. Overview of the plates displaying the bacterial

colonies formed on aerobic plates (top) and anaerobic
plates (bottom), after the completion of the incubation period.

The number of colonies in the sample (CFU/ml) was
calculated according to the following formula:

No. of colonies x total dilution factor
volume of culture plated in ml

CFU/ml=

Results and discussion

Tables 1 and 2 present the results obtained after the
completion of the microbiological evaluation of the dif-
ferent types of suture materials. Table 1 displays the num-
ber of bacteria following the calculation of grown
colonies (CFUs/ml) on Columbia agar plates. Table 2
shows the number of bacteria (CFUs/ml) on Schaedler
agar plates.

Table 1. Number of colonies, grown on Columbia agar (CFUs/ml)

Silk Polyamide Pong(IF{cc:;c.):;: acid Poli(ﬂicr:]?;;z:\)e%
8x10° CFU/ml 5.5x10° CFU/ml 8.3x10° CFU/ml 3.9x10° CFU/ml
4.5x10°CFU/ml 9.7x10° CFU/m 4.2x10° CFU/mI 4.5x10° CFU/m
9x10° CFU/m 4.3x10° CFU/ml 4x10¢ CFU/ml 7x10° CFU/ml
7.7x10° CFU/m 4.8x10° CFU/ml 2.8x10° CFU/m 4.8x10° CFU/mI
10.2x10° CFU/ml 6.8 x 10° CFU/ml 5.5x10° CFU/ml 4.3x10° CFU/ml
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Table 2. Number of colonies, grown on Schaedleragar (CFUs/ml)

Silk Polyamide Polyg(lzcc:::;; acid PoIi?h:licna;ra:T)e 25
1 9x10° CFU/mi 3.2x10° CFU/m 4x10° CFU/ml 3.8x10° CFU/ml
2 6x10° CFU/mI 6 x10° CFU/ml 6.5x10° CFU/mI 3.7x10° CFU/ml
3 8x10° CFU/mi Poor growth 10 5.5x10° CFU/ml 3x10° CFU/m
4 11.5x10° CFU/m 5x10° CFU/ml 3.3x10° CFU/ml 4.8x10° CFU/mI
5 9x10° CFU/mI 6.2x10° CFU/ml 3.5x10¢ CFU/ml 3.3x10° CFU/ml

All suture materials used in this study exhibited accu-
mulated bacteria in every patient. In general, silk materials
showed a higher number of colonies (CFUs/ml) compared
to other materials. We assume that the obtained results are
likely attributed to the quality of the materials and macro
structure of the materials The number of formed colonies
(CFUs/ml) subsequently decreased in the following groups
of materials: polyglycolic acid, poliglecaprone 25 and
polyamide. Our in vivo results indicate that polyamide
adheres the lowest number of bacteria and this is in corre-
lation with previous studies on this matter.

Numerous authors have examined the bacterial accu-
mulation around the suture materials in their studies. Asher
et al.” found out that the microbiological accumulation var-
ied among different types of suture materials, depending on
their quality and macrostructure. Similar results to ours
were obtained in the study conducted by Yaltirik et al.",
which examined the colonization of various microorgan-
isms on natural materials and noted that it was more signif-

Table 3. Evaluation of soft tissue healing

icant in silk. Silk is a non-absorbable, multifilament and
most commonly used natural suture material within the last
100 years'". Polyamide is the first synthetic suturing mate-
rial and is characterized by minimal induction of cellular
response and prolonged retention of suture hardness.
Several studies have shown that polyamide suture gives the
best biological results and the least inflammatory
response'*”. In today’s market, a large number of synthet-
ic resorbable suture materials with different designs are
available to meet the requirements of modern surgery.
Polyglycolic acid is a synthetic, resorbable, multifilament
material. Some studies suggest that they are characterized
by greater wound inflammation than resorbable monofila-
ment materials®. Poliglecaprone 25 is a monofilament
suture and causes only a mild tissue reaction during absorp-
tion®'.

Table 3 presents the results of the clinical evaluation of
the soft tissue healing, using the soft tissue healing index
according to Landry et al."
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From the table we can see that the weakest healing
occurs when silk is utilized as a suture material. On the
other hand, significantly better results are observed with
the use of polyglycolic acid, while the best results are
achieved when employing poliglecaprone 25 and
polyamide. These findings support previous studies that
have demonstrated that silk causes a more intense
inflammatory response and delayed healing compared to
other healing materials. In contrast, tissue reactions are
minimal when using polyamide and poliglecaprone 25
suture materials®*.

Conclusion

In conclusion, the results indicate that monofilament
suture materials exhibit lower bacterial accumulation
and promote better healing of the soft tissue compared to
multifilament materials. Among the examined materials,
the most favorable results were obtained with polyamide,
while the most unfavorable results were obtained with silk
as a suturing material.
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