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Introduction
Most oral surgical interventions require primary wound 

closure using a previously raised flap. For this purpose, a variety of 
suture materials are available which may be classified upon their 
origin (organic and synthetic) or according to their durability in 
host tissues (absorbable and nonabsorbable) [1,2]. The essential 
features of suture material include 

a) Knot safety, 

b) Stretch capacity, 

c) Tissue reactivity, and 

d) Wound safety. 

Besides the adopted surgical and suturing technique, the choice 
of suture material may also influence the healing of the incised soft 
tissues [1– 3]. In their study, Vastardis and Yukna [4] reported 
three case reports of complications after the use of a subepithelial 
connective tissue graft where an abscess occurred following the 
initial healing phase. This study [4] concluded that a stitch abscess 
or reaction to the suture material used for the submerged sutures 
could be a possible cause of the abscesses. Thus, the selection of  

 
the suture material should be brought under consideration during 
treatment planning for oral surgical interventions. Tissue reaction 
is reflected through an inflammatory response, which develops 
during the first two to seven days after suturing the tissue [1–3]. 
Several studies published over the past four decades have reported 
that synthetic materials exhibit a superior behavior to oral tissues 
in terms of tissue inflammatory reactions compared to nonsynthetic 
suture materials [3–19]. Suture materials that have been frequently 
investigated in terms of tissue reactions include cotton, braided 
silk, polyester, nylon, and cat gut; however, the study outcomes 
remain debatable. Polyester sutures have been reported to cause 
a mild inflammatory reaction whereas cotton threads have been 
associated with an intense tissue inflammatory response [15–17]. 
Other commercially available suture materials include polyglycolic 
acid (PGA) and polyglactin 910 (derived from copolymerization 
of glycosides and lactides) and have been labeled as “desirable 
suture materials” [1,15,20]; nevertheless, controversy persists 
over the efficacy of suture materials. Sortino et al. [8] reported the 
bacterial count over the braided silk and PGA sutures to be similar; 
conversely, other studies have reported that silk sutures are more 
susceptible to bacterial invasion and severe tissue inflammatory 
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reactions compared to other suturing products [14–17]. However, 
in terms of cost-effectiveness, silk continues to enjoy its status as an 
“inexpensive” suture material as compared to other nonabsorbable 
suture materials [2]. Since the choice of the suture material used in 
oral surgical interventions may play a role in optimal postsurgical 
wound healing, the present study aimed to review the tissue 
reactions to the various suture materials used in oral surgical 
interventions. 

Characteristics of Included Studies 
All the 17 studies [3–5,7–19] included in the present literature 

review were either carried out at universities or at healthcare 
centers. Six studies [4,8–10,12,15] were clinical and 11 studies 
[3,5,7,11,13,14,16,19] had an experimental research design. 
The experimental studies were performed on male Wistar rats, 
Rhesus monkeys and Beagle dogs [3,5,7,11,13,14,16–19]. In all 
clinical studies [4,8–10,12,15], the participants were systemically 
healthy, whereas in one experimental study [7], efficacies of 
various suture materials were investigated in diabetic male 
Wistar rats. The investigated suture materials were catgut, cotton, 
nylon, perlon, polyester, polyglecaprone 25, PGA, expanded 
polytetrafluoroethylene (ePTFE), braided silk, and steel. In 
eight studies [4,10,11,13–15,17], involving periodontal surgical 
interventions, tissue reactions were compared between braided 
silk and other suture materials including cotton, chromic, nylon, 
and polyglactin 910. In four studies [3,5,18,19], oral surgical 
procedures were performed on the buccal mucosae and tongues 
of beagle dogs and the sutures materials under investigation 
included silk, cotton, polyester, steel, and chromic. Two studies 
[7,9] reported that polyglecaprone 25 had positive effects on 
wound healing and exhibited lesser numbers of adherent bacteria 
as compared to braided silk. Six studies [9–11,13,15,16] (five 
clinical [9,10,13,15,16] and one experimental [11]) reported that 
braided silk elicits more intense tissue inflammatory response 
and delayed wound healing as compared to other suture materials 
(including ePTFE, polyglecaprone 25, PGA, and nylon). In a study by 
Vastardis and Yukna [4], three case reports were presented where 
the occurrence of stitch abscess was associated with Polyglactin 
910 sutures. In their experimental study, Yilmaz et al. [7] reported 
that silk and chromic gut are well tolerated in diabetic rats whereas 
Selvig et al. [14] reported bacterial invasion to be common in 
these materials, particularly in braided silk sutures. Four studies 
[3,16,17] associated cotton sutures with intense tissue reactions. 
Eight studies [3,5,15–19] reported that nylon sutures provide 
the best biological results. These studies [15–17], also reported 
the least inflammatory response. Castelli et al. [17] compared the 
tissue inflammatory responses induced by silk, cotton and nylon, 
and the results showed that nylon sutures did not elicit any form of 
inflammatory response in oral tissues compared to silk and cotton.

Several suture materials are available for dental and medical 
surgical procedures; however, it is essential for surgeons to be 
aware of the nature of the suture material, the biologic processes 
of healing, and the interaction of the suture material with the 

surrounding tissues. This is a critical issue because the surgeon 
must ensure that a suture will retain its strength until the 
tissues of the previously raised surgical flaps recover sufficient 
strength to keep the wound edges together. To date, research data 
regarding the efficacies of various materials remains debatable 
and inconsistent. Thus, the present study attempted to review the 
tissue reactions to different suture materials used in oral surgical 
interventions. Traditionally, silk has been the mostly used suture 
material for dental and several other surgical procedures [21]. 
Even though silk is inexpensive and easy to handle as compared to 
other nonabsorbable suture materials [19,22]; the authors believe 
that it should not be considered as a “material of choice” for oral 
surgical interventions. Studies on oral tissue reactions to sutures 
have revealed constant inflammatory reactions, which are most 
prominent with silk and cotton and minimal with others including 
nylon, polyester, ePTFE, polyglecaprone 25 and PGA [3,5,7–19]. 
A histological study [15] compared the oral tissue reactions to 
various suture materials. The results showed the presence of a 
large number of neutrophilic polymorphonuclear leukocytes in 
the premises of silk sutures which were less intense in oral tissues 
farther from silk sutures [15]. Another finding was that fibroblasts 
and new capillaries formed at a slower pace in the oral tissues in 
the vicinity of silk sutures compared to tissues farther from the 
silk sutures. This may be a justification for the delayed healing and 
severe tissue reactions associated with silk sutures. 

Another factor that may instigate tissue reactions is the 
capability of bacteria to adhere to various suture materials. In 
their in vitro study, Katz et al. [23] investigated the capability 
of bacteria to adhere to various types of sutures to cause tissue 
reactions. The results showed that bacterial adherence to braided 
silk sutures was five- to eight folds higher as compared to nylon 
to which the least numbers of bacteria adhered [23]. In another 
study [9], colonization on various intraoral suture materials from 
patients microbial having undergone dentoalveolar surgery was 
investigated. The results showed a larger numbers of bacteria on 
silk as compared to polyglecaprone 25 [9]. In an experimental 
study, Leknes et al. [10] investigated the inflammatory responses in 
oral tissues sutured with silk and ePTFE by recording the presence 
or absence of bacterial plaque along the suture track. The results 
showed that bacterial plaque was present in 10 out of the 11 silk 
and four out of the 11 ePTFE suture channels [10]. These studies 
may act as possible explanations to the minimum tissue reactions 
evoked in nylon and polyglecaprone 25 as compared to braided 
silk sutures. Thus, the different rates of bacterial adherence to 
various suture materials support the hypothesis that bacterial 
adherence to sutures plays a significant role in the induction of 
tissue reactions. Since sutures are immediately contaminated 
as soon as they contact the oral cavity, it is recommended that 
sutures should be opened just before being passed through the 
gingival tissues in order to minimize complications such as stitch 
abscesses [4]. It is well known that systemic conditions such as 
poorly controlled diabetes mellitus and cardiovascular disease 
are directly associated with oral inflammatory conditions [24–28]. 
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Therefore, it may be hypothesized that the massive inflammatory 
response induced by such confounding factors may “mask” the 
tissue reactions provoked by the suture material. Data from the 
clinical studies [8–10,12,15], included in the present review, 
revealed that all participants were systemically healthy; therefore, 
the influence confounding parameters (such as those mentioned 
previously) may be overruled. In one experimental study [7], tissue 
reactions to silk, catgut, and Poliglecaprone 25 were investigated 
in diabetic rats. The results reported similar activities of silk and 
catgut in the diabetic and control groups [7]. Could this similarity in 
tissue reactions between the two suture materials be attributed to 
diabetes control or to the properties of the suture material, remains 
unclear. Other confounding parameters that may also contribute 
to oral mucosal inflammation include smoking and use of tobacco 
products. Nevertheless, due to the lack of data regarding tobacco 
habits in these studies, the role of tobacco habits as a confounding 
factor in suture-induced tissue reactions may be a topic to explore 
for future clinical studies. 

Conclusion 
It is still evident that various suture materials used in oral 

surgical interventions present varying degrees of tissue reactions 
depending on several factors including surface properties and 
bacterial adherence properties. The present study emphasizes on 
the need for careful suture selection of suturing materials for oral 
surgical interventions.

References
1. T Okamoto, KS Rosini, GI Miyahara, MF Gabrielli (1994) Healing process 

of the gingival mucosa and dental alveolus following tooth extraction and 
suture with polyglycolic acid and polyglactin 910 threads. Comparative 
histomorphologic study in rats. Brazilian dental journal 5(1): 35-43. 

2. LH Silverstein, GM Kurtzman (2005) A review of dental suturing for 
optimal soft-tissue management. Compendium of continuing education 
in dentistry 26(3): 163-209. 

3. GE Lilly, JH Armstrong, JE Salem, JL Cutcher (1968) Reaction of oral 
tissues to suture materials. Part II. Oral Surgery, Oral Medicine, Oral 
Pathology 26(4): 592- 599. 

4. S Vastardis, RA Yukna (2003) Gingival/soft tissue abscess following 
subepithelial connective tissue graft for root coverage: report of three 
cases. Journal of Periodontology 74(11): 1676-1681. 

5. WR Wallace, GR Maxwell, CJ Cavalaris (1970) Comparison of polyglycolic 
acid suture to black silk, chromic, and plain catgut in human oral tissues. 
Journal of oral surgery 28(10): 739-746. 

6. N Yilmaz, S Inal, M Muglali, TG uvenc, B Bas (2010) Effects of 
polyglecaprone 25, silk and catgut suture materials on oral mucosa 
wound healing in diabetic rats: an evaluation of nitric oxide dynamics. 
Medicina Oral, Patologia Oral y Cirugia Bucal 58(3): e526-e530. 

7. F Sortino, C Lombardo, A Sciacca (2008) Silk and polyglycolic acid in 
oral surgery: a comparative study. Oral Surgery, Oral Medicine, Oral 
Pathology, Oral Radiology and Endodontology 105(3): 15-18. 

8. G Banche, J Roana, N Mandras (2007) Microbial adherence on various 
intraoral suture materials in patients undergoing dental surgery. Journal 
of Oral and Maxillofacial Surgery 65(8): 1503-1507. 

9. KN Leknes, IT Røynstrand, KA Selvig (2005) Human gingival tissue 
reactions to silk and expanded polytetrafluoroethylene sutures. Journal 

of Periodontology 76(1): 34-42. 

10. KN Leknes, KA Selvig, OE Bøe, UME Wikesjo (2005) Tissue reactions to 
sutures in the presence and absence of anti-infective therapy. Journal of 
Clinical Periodontology 32(2): 130-138. 

11. JE Otten, M Wiedmann-Al-Ahmad, H Jahnke, K Pelz (2005) Bacterial 
colonization on different suture materials—a potential risk for intraoral 
dentoalveolar surgery. Journal of Biomedical Materials Research B 
74(1): 627-635. 

12. Y Charbit, C Hitzig, M Bolla, C Bitton, MF Bertrand (1999) Comparative 
study of physical properties of three suture materials: silk, e-PTFE 
(Gore-Tex), and PLA/PGA (Vicryl). Biomedical Instrumentation and 
Technology 33(1): 71-75. 

13. KA Selvig, GR Biagiotti, KN Leknes, UME Wikesjo (1998) Oral tissue 
reactions to suture materials. International Journal of Periodontics and 
Restorative Dentistry 18(5): 475-487. 

14. RS Abi Rached, BE de Toledo, T Okamoto (1992) Reaction of the human 
gingival tissue to different suture materials used in periodontal surgery. 
Brazilian Dental Journal 2(2): 103-113. 

15. T Okamoto, MF Gabrielli, MA Gabrielli (1990) Influence of different 
types of non-resorbable suture material on the healing of extraction 
wounds—a histological study in rats. The Journal of Nihon University 
School of Dentistry 32(2): 104-115. 

16. WA Castelli, CF Nasjleti, R Diaz-Perez, RG Caffesse (1978) Cheek mucosa 
response to silk, cotton, and nylon suture materials. Oral Surgery Oral 
Medicine and Oral Pathology 45(2): 186-189. 

17. GE Lilly, JL Cutcher, JC Jones, JH Armstrong (1972) Reaction of oral 
tissues to suture materials. IV. Oral Surgery, Oral Medicine, Oral 
Pathology 33(1): 152-157. 

18. GJ Reul (1977) Use of vicryl (polyglactin 910) sutures in general surgical 
and cardiothoracic procedures. American Journal of Surgery 134(2): 
297-299. 

19. SD Macht, TJ Krizek (1978) Sutures and suturing: current concepts. 
Journal of Oral Surgery 36(9): 710-712. 

20. N Ananthakrishnan, RS Rao, S Shivam (1992) Bacterial adherence to 
cotton and silk sutures. The National medical journal of India 5(5): 217-
218. 

21. S Katz, M Izhar, D Mirelman (1981) Bacterial adherence to surgical 
sutures. A possible factor in suture induced infection. Annals of Surgery 
194(1): 35-41. 

22. F Javed, GE Romanos (2009) Impact of diabetes mellitus and glycemic 
control on the osseointegration of dental implants: a systematic 
literature review. Journal of Periodontology 80(11): 1719-1730. 

23. D Bandyopadhyay, NM Marlow, JK Fernandes, RS Leite (2010) Periodontal 
disease progression and glycaemic control among Gullah African 
Americans with type-2 diabetes. Journal of Clinical Periodontology 
37(6): 501-509. 

24. F Javed, K Nasstrom, D Benchimol, M Altamash, B Klinge, et al. (2007) 
Comparison of periodontal and  socioeconomic status between subjects 
with type 2 diabetes mellitus and non-diabetic controls. Journal of 
Periodontology 78(11): 2112-2119. 

25. H Inaba, Amano A (2010) Roles of oral bacteria in cardiovascular 
diseases—from molecular mechanisms to clinical cases: implication of 
periodontal diseases in development of systemic diseases. Journal of 
Pharmacological Sciences 113(2): 103-109. 

26. F Javed, L Klingspor, U Sundin, M Altamash, B Klinge, et al. (2009) 
Periodontal conditions, oral Candida albicans and salivary proteins in 
type 2 diabetic subjects with emphasis on gender. BMC Oral Health 9(2): 
12. 

http://dx.doi.org/10.32474/LTTFD.2022.04.000191
https://pubmed.ncbi.nlm.nih.gov/7833640/
https://pubmed.ncbi.nlm.nih.gov/7833640/
https://pubmed.ncbi.nlm.nih.gov/7833640/
https://pubmed.ncbi.nlm.nih.gov/7833640/
https://pubmed.ncbi.nlm.nih.gov/15813570/
https://pubmed.ncbi.nlm.nih.gov/15813570/
https://pubmed.ncbi.nlm.nih.gov/15813570/
https://www.sciencedirect.com/science/article/abs/pii/0030422069902394
https://www.sciencedirect.com/science/article/abs/pii/0030422069902394
https://www.sciencedirect.com/science/article/abs/pii/0030422069902394
https://pubmed.ncbi.nlm.nih.gov/14682666/
https://pubmed.ncbi.nlm.nih.gov/14682666/
https://pubmed.ncbi.nlm.nih.gov/14682666/
https://pubmed.ncbi.nlm.nih.gov/5272203/
https://pubmed.ncbi.nlm.nih.gov/5272203/
https://pubmed.ncbi.nlm.nih.gov/5272203/
https://pubmed.ncbi.nlm.nih.gov/20038896/
https://pubmed.ncbi.nlm.nih.gov/20038896/
https://pubmed.ncbi.nlm.nih.gov/20038896/
https://pubmed.ncbi.nlm.nih.gov/20038896/
https://pubmed.ncbi.nlm.nih.gov/18280940/
https://pubmed.ncbi.nlm.nih.gov/18280940/
https://pubmed.ncbi.nlm.nih.gov/18280940/
https://pubmed.ncbi.nlm.nih.gov/17656275/
https://pubmed.ncbi.nlm.nih.gov/17656275/
https://pubmed.ncbi.nlm.nih.gov/17656275/
https://pubmed.ncbi.nlm.nih.gov/15830635/
https://pubmed.ncbi.nlm.nih.gov/15830635/
https://pubmed.ncbi.nlm.nih.gov/15830635/
https://pubmed.ncbi.nlm.nih.gov/15691341/
https://pubmed.ncbi.nlm.nih.gov/15691341/
https://pubmed.ncbi.nlm.nih.gov/15691341/
https://pubmed.ncbi.nlm.nih.gov/15889436/
https://pubmed.ncbi.nlm.nih.gov/15889436/
https://pubmed.ncbi.nlm.nih.gov/15889436/
https://pubmed.ncbi.nlm.nih.gov/15889436/
https://pubmed.ncbi.nlm.nih.gov/10067182/
https://pubmed.ncbi.nlm.nih.gov/10067182/
https://pubmed.ncbi.nlm.nih.gov/10067182/
https://pubmed.ncbi.nlm.nih.gov/10067182/
https://pubmed.ncbi.nlm.nih.gov/10093524/
https://pubmed.ncbi.nlm.nih.gov/10093524/
https://pubmed.ncbi.nlm.nih.gov/10093524/
https://pubmed.ncbi.nlm.nih.gov/1290909/
https://pubmed.ncbi.nlm.nih.gov/1290909/
https://pubmed.ncbi.nlm.nih.gov/1290909/
https://pubmed.ncbi.nlm.nih.gov/2374020/
https://pubmed.ncbi.nlm.nih.gov/2374020/
https://pubmed.ncbi.nlm.nih.gov/2374020/
https://pubmed.ncbi.nlm.nih.gov/2374020/
https://pubmed.ncbi.nlm.nih.gov/415277/
https://pubmed.ncbi.nlm.nih.gov/415277/
https://pubmed.ncbi.nlm.nih.gov/415277/
https://www.oooojournal.net/article/0030-4220(72)90221-6/fulltext
https://www.oooojournal.net/article/0030-4220(72)90221-6/fulltext
https://www.oooojournal.net/article/0030-4220(72)90221-6/fulltext
https://pubmed.ncbi.nlm.nih.gov/889050/
https://pubmed.ncbi.nlm.nih.gov/889050/
https://pubmed.ncbi.nlm.nih.gov/889050/
https://pubmed.ncbi.nlm.nih.gov/355612/
https://pubmed.ncbi.nlm.nih.gov/355612/
https://pubmed.ncbi.nlm.nih.gov/1302581/
https://pubmed.ncbi.nlm.nih.gov/1302581/
https://pubmed.ncbi.nlm.nih.gov/1302581/
https://pubmed.ncbi.nlm.nih.gov/7018429/
https://pubmed.ncbi.nlm.nih.gov/7018429/
https://pubmed.ncbi.nlm.nih.gov/7018429/
https://pubmed.ncbi.nlm.nih.gov/19905942/
https://pubmed.ncbi.nlm.nih.gov/19905942/
https://pubmed.ncbi.nlm.nih.gov/19905942/
https://pubmed.ncbi.nlm.nih.gov/20507373/
https://pubmed.ncbi.nlm.nih.gov/20507373/
https://pubmed.ncbi.nlm.nih.gov/20507373/
https://pubmed.ncbi.nlm.nih.gov/20507373/
https://pubmed.ncbi.nlm.nih.gov/17970677/
https://pubmed.ncbi.nlm.nih.gov/17970677/
https://pubmed.ncbi.nlm.nih.gov/17970677/
https://pubmed.ncbi.nlm.nih.gov/17970677/
https://pubmed.ncbi.nlm.nih.gov/20501966/
https://pubmed.ncbi.nlm.nih.gov/20501966/
https://pubmed.ncbi.nlm.nih.gov/20501966/
https://pubmed.ncbi.nlm.nih.gov/20501966/
https://pubmed.ncbi.nlm.nih.gov/19435501/
https://pubmed.ncbi.nlm.nih.gov/19435501/
https://pubmed.ncbi.nlm.nih.gov/19435501/
https://pubmed.ncbi.nlm.nih.gov/19435501/


Citation: Gokarnneshan N*,  Anandhakrishnan PG, and Ganesh kumar V. Textile Sutures Used in Dental Surgery and their Associated Problems. 
Trends in Textile & Fash Design 4(4)-2022. LTTFD.MS.ID.000191. DOI: 10.32474/LTTFD.2022.04.000191

                                                                                                                                                                              Volume 4 - Issue 4Trends in Textile & Fash Design. Copyrights @ Gokarnneshan N, et al.

790

Latest Trends in Textile and  
Fashion Designing

Assets of Publishing with us

• Global archiving of articles

• Immediate, unrestricted online access

• Rigorous Peer Review Process

• Authors Retain Copyrights

• Unique DOI for all articles

This work is licensed under Creative
Commons Attribution 4.0 License

To Submit Your Article Click Here:       Submit Article

DOI: 10.32474/LTTFD.2022.04.000191

27. F Javed, M Chotai, A Mehmood, K Almas (2010) Oral mucosal disorders 
associated with habitual gutka usage: a review. Oral Surgery, Oral 
Medicine, Oral Pathology, Oral Radiology and Endodontology 109(6): 
857-864. 

28. F Javed, M Altamash, B Klinge, PE Engstrom (2008) Periodontal 
conditions and oral symptoms in gutka-chewers with and without type 
2 diabetes. Acta Odontologica Scandinavica 66(5): 268-273.

http://dx.doi.org/10.32474/LTTFD.2022.04.000191
http://www.lupinepublishers.com/fashion-technology-textile-engineering/
http://www.lupinepublishers.com/submit-manuscript.php
http://dx.doi.org/10.32474/LTTFD.2022.04.000191
https://pubmed.ncbi.nlm.nih.gov/20382045/
https://pubmed.ncbi.nlm.nih.gov/20382045/
https://pubmed.ncbi.nlm.nih.gov/20382045/
https://pubmed.ncbi.nlm.nih.gov/20382045/
https://pubmed.ncbi.nlm.nih.gov/18645686/
https://pubmed.ncbi.nlm.nih.gov/18645686/
https://pubmed.ncbi.nlm.nih.gov/18645686/

	Textile Sutures Used in Dental Surgery and their Associated Problems 
	Abstract
	Introduction

