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Microbial Adherence Affinity and Clinical Characteristics of Polypropylene
versus Silk Sutures in Oral Surgery
CBuJIeHU U NOJUIPONUICHCKU MaTepurjaj 3a [IaBOBE Y OPAIHO] XUPYPTUJU —

KOJ'IOHI/ISaI_II/Ija MHUKpPOOPraHu3MuMa U KIIMHUYKC KaPpaKTCPUCTUKC

SUMMARY

Introduction/Objective The purpose of this study
was to compare polypropylene (PPS) and silk suture
(SS) materials in terms of bacterial adherence and
clinical features including the impact on soft tissue
healing.

Methods A total of 10 healthy patients were included
in this study. Unilateral upper and lower wisdom teeth
were extracted at the same time and wounds were
sutured with different threads (one monofilament—-PPS
and one multifilament-SS). Stitches were removed 7
days postoperatively. Real-time PCR was used to
analyze bacterial adherence. Intraoperative handling
and easiness of removal were assessed with the help of
Visual Analogue Scale. Landry healing index was
used for evaluation of soft tissue healing.

Results Significantly more pronounced bacterial
adherence was found on SS compared to PPS
(p=0.005). Superior intraoperative handling properties
were registered suturing with PPS compared to SS
(p=0.005). Soft tissue healing was significantly better
around PPS, both on the 3™ and 7™ postoperative day
(p=0.016). Patient discomfort was slightly higher for
PPS, but without statistical significance.

Conclusion Polypropylene suture material showed
significantly lower bacterial adherence and superior
clinical features compared to silk, including better soft
tissue healing.

Keywords: bacterial adherence;> oral soft tissue
healing; non-absorbable suture materials; oral surgery;
real time-PCR

INTRODUCTION

CAXKETAK

Yeon/lms Lus oBe crymuje Omo je/ mopeheme
cewireHor (CK) n mommmponmnenckor xonmna (IIHK) y
TIoTJIely MPUjeMYMBOCTH 32 OakTephje W KIMHUYKHX
KapakTepuCcTUKa yKJbydyjyhu yTHIAj Ha 3apacTame
MEKOT TKHBA y YCHOJ AYIJBH.

Mertoae VY cryomjy je ykibydeHo 10 3mpaBmx
HCIHUTAaHUKA KOJ KOjUX Cy XUPYPIIKH n3Bal)en TOpHH
U JOBH YMBAK Ca jeflHe CTPaHe MCTOBPEMEHO, a paHe
Cy VyIIMBEHE  pa3IMYUTUM  KOHIMMa - (jemaH
moHo¢punameHTHU—IIIIK ¥ jenan nonudunameHTHH—
CK). Ksantudukauuja: Oakrepuja. Ha y3opuuma
KOHalla KOjU Cy YKIOWCHM CcelaM JaaHa Iocle
orepanyje ypaheHa /je . METOJOM JaHYaHE PEaKIHje
HoJIMMepase y peajHoM BpeMeHy. OpaliHH XUpypr je
y3 momoh Biu3yelHe aHAOFHE cKale  OLEHUBAO
Jakohy MHTpaomepaTMBHOr PYyKOBamba Kao M Jiakohy
yKIIambaka KOoHalla. 3a IPOLeHy KBaIuTeTa 3apacTama
MEKOT TKHBa KopHmIheH je nHuekc mo Jlaunnpujy.
Pesyararu CrarucTuyky 3Ha4YajHO BUIE OakTepuja
HaljeHO je Ha cBuM y3opiuma CK y mopehemy ca ITTTK
(p=0,005). IIIIK ce moka3ao 3Ha4ajHO JAKIIKM 3a HHT-
paoneparuBHO pykoBame y oxHocy Ha CK (p=0,005).
Taxohe, 3apacTame MEKOT TKUBA, 3. U 7. JaHa MOCTO-
ITepaTUBHO, OWIO je 3HaudajHO ycmemrHHje oko IITTK
nero oko CK (p=0,016). HempujatHocT 3601 mpucyc-
TBa KoHamna 6mia je Beha xox npumene [1I1K y ogrOCY
Ha CK, anu 6e3 cTaTHCTUYKK 3HAYajHE Pa3JIHKe.
3akspydak [ToNUNPONUICHCKU KOHAIL je Y OJIHOCY Ha
CBWJICHM KOHAI| M0Ka3a0 3HA4YajHO Mamy IpHjeMuu-
BOCT 3a OakTepuje U 60Jbe KIMHIYKE KAPAKTEPUCTUKE
yKIBY4yjyhu 1 60Jbe 3apacTame MEKOT TKHBA.
Kmbyuyne  peum:  OakTepHjcka  IIPHjEeMYHBOCT;
3apacTame MEKOT TKHBA; HEPECOPITHBHH XUPYPIIKH
KOHIIM; opaiiHa xupypruja; real time-PCR

It is widely accepted that per primam soft tissue healing, as well as the absence of infection

during the postoperative period, is crucial for a successful outcome of every procedure in oral surgery.

Primary healing is most frequently obtained by means of sutures, which serve as tissue support until

enough tensile strength and integrity is regained [1, 2]. Although various suture materials are used for

wound closure, one should always opt for the best thread in regard to biocompatibility and handling

characteristics. According to their origin, suture materials can be natural or synthetic. Depending on

the number of threads, monofilament sutures (made of a single strand or filament) and multifilament

sutures (made of several braided/twisted strands or filaments) may be distinguished.

Nowadays, in oral surgery, silk is the only natural suture material that is still widely used.

Easiness of manipulation and low cost are the main reasons for that [3, 4]. However, many studies
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emphasized that tissue reaction is more pronounced around sutures of natural origin than around
synthetic ones [5-10]. Technological advancement in the field of synthetic fibers has enabled the
development of high quality threads, very stable in terms of physical configuration, showing high
biocompatibility [11, 12, 13].

From a biological point of view, the ideal suture material should be as inert as possible and
should not impede tissue regeneration. Due to anatomical and physiological complexity of the oral
cavity, clinical and histological studies have suggested quite different oral tissue reactions to sutures
in comparison with other parts of human body [6, 14]. Oral cavity may be compared to a bioreactor,
where in warm and damp environment bacteria are in constant interaction with present food detritus,
enhancing the risk of superinfection [1]. It has been shown that in the presence of sutures, only 100
CFU of bacteria are sufficient to induce the onset of infection [15].

The aim of this study was to compare polypropylene and silk suture materials; in terms of

bacterial adherence and clinical features, including the influence on wound healing.

METHODS

Patients

Ten healthy female patients aged 21 — 27 years, undergoing surgical extraction of two impacted
third molars were included in the study. Using standard surgical protocol, unilateral upper and lower
wisdom teeth have been extracted at the same time and wounds were sutured with simple interrupted
sutures. The envelope design for mucoperiosteal. flap was used in mandible, with sulcular incision
going from mesial part of the first molar, engaging second molar and extending buccally along the
external oblique ridge. In the .maxilla, standard triangular flap was performed with the vertical
releasing incision made at the distal part of the interdental papilla between first and second molar.
Each wound was sutured with different thread (one monofilament and one multifilament) taking care
of equal distribution-between jaws, i.e. both threads were used 5 times in the upper and 5 times in the
lower jaw. The suture materials were black braided silk (Sofsilk®, 4/0 gauge, with 19mm, 3/8 circle
,reverse cutting” needle, Covidien llc, USA) and polypropylene (Surgipro® 4/0 gauge, with 19mm,
3/8 circle ,,reverse cutting” needle, Covidien llc, USA). All sutures were placed and removed by the
same surgeon in order /to avoid inter-examiner variability. Sutures were removed 7 days
postoperatively. The study was approved by the institutional Ethics Committee and is in compliance
with Helsinki Declaration. Accordingly, all included patients signed a detailed informed consent.

Microorganisms’ Quantification

Knots of both sutures, obtained from each patient, were placed into sterile “Eppendorf” tubes,
transferred to the lab and prepared for microbial analysis. In order to obtain consistent results, a
portion of 4mm in length of each sample was used for real-time PCR. Bacterial DNA was isolated
using a KAPA Express Extract DNA Extraction Kit (Kapa Biosystems, Wilmington, MA, USA)
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according to manufacturer’s instructions. DNA extracts were stored at — 20 °C prior to PCR analysis.
Total gene copy number determination was done as described by Brajovic¢ et al [16], using Maxima™
SYBR Green/ROX qPCR Master Mix (Thermo Fisher Scientific) and the following primers: Fw 5°-
TCCTACGGGAGCACAGT’-3 and Rv (5’GGACTACCAGGGTATCTAATCCTGTT-3’. Real-time
PCR analyses were performed on Line Gene-K Fluorescence Real-time PCR Detection System
(BIOER, China).

Clinical Parameters

Control check - ups were performed on the 1%, 3, 7" day postoperatively. Soft tissue healing
was judged by the operator with the help of healing index (HI) shown in table 1-and. presented
numerically [17]. Using Visual Analogue Scale (VAS), the operator rated threads with respect to
easiness of intraoperative handling properties and easiness of removal. Patients, using the same scale,
evaluated the suture discomfort and suture removal pain for each type of suture.

. _— Scanning Electron
Table 1. Soft tissue healing index by Landry et al. [17].

Tissue color: >50 % of gingiva red Microscopy (EM)

Very poor (1) Response to palpation: bleeding Samples . of both  suture
(has 2 or more  Granulation tissue: present . - -
of the Incision margin: not epithelialized, with loss of mRgialaghsed Y this study were
following) epithelium beyond incision margin chosen randomly and analyzed by
Suppuration: present . .
Tissue color: >50% of gingiva red Scanning Electron Microscopy
Response to palpation: bleeding ; :
Poor (2) Granulation tissue: present (SEM).  Specimens  of silk and
Incision margin: not epithelialized, with polypropylene  were placed on
connective tissue exposed . .
Tissue color: >25 and <50 % of gingiva red specimen holders and coated with
Good (3) Response to palpation; no bleeding gold in a gold sputter at 18mA for 1

Granulation tissue: none
Incision margin: no connective tissue exposed minute. Specimens were analyzed
Tissue color: <25 % of gingiva red

Response to palpation: no bleeding descriptively and photographed in a

Very good (4)

Granulation tissue: none VEGA TS 5133MM SEM, high
Incision margin: no connective tissue exposed ’
Tissue color: all tissues pink vacuum mode using the SE detector

Response to palpation: no bleeding
Granulation tissue: none
Incision margin: no connective tissue exposed

Excellent (5) with accelerating voltage.

Statistical Analysis

All statistical analyses were done using Statistical Package for Social Science (SPSS software
package, version 18.0; SPSS Inc., Chicago, IL, USA). Mean, median, SD and range were used for
description of numeric data. Descriptive data were expressed as percentage for discrete
measures. Categorical variables were compared using Chi Square Test (x°). Numeric data were
analyzed using Friedman and Wilcoxon test. Spearman’s correlation coefficient was done in order to
assess the relationship between clinical parameters and microbial adherence. Differences were

considered significant when the P value was less than 0.05.
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RESULTS

Microorganisms’ Quantification

A total of twenty suture samples were examined for microbial adherence and a statistically
significant difference was found between the average gene copy number of bacteria on silk sutures
(2.33E+10+2.60E+10SD) and polypropylene (1.46E+8+2.68E+8SD) (Figure 1). Not only the average
number of bacteria on silk was higher than on polypropylene, but also all 10 silk samples, considered
individually, had higher bacterial load than the corresponding polypropylene samples.

Clinical Parameters

Postoperative period was uneventful in all patients. There were no postoperative complications
such as wound dehiscence, immediate or delayed infection, dry socket etc. In_.the present study, a
better regeneration was found around polypropylene sutures than around silk sutures, both on the 3"
and 7" day postoperatively (Figure 2). No significant correlation was found between suture microbial
adherence and soft tissue healing.
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Figure 1. Individual values of total gene copy number of Figure 2. Average mark for each type of

bacteria on silk and polypropylene sutures for each patient suture on the 3™ and 7" postoperative

and type of suture (p=0.005). day according to soft tissue healing
index by Landry et al. [17] (p=0.016).

Superior intraoperative handling properties were registered for polypropylene sutures (mean
VAS 96.40mm % 4.01SD) compared to silk sutures (mean VAS 60.00mm =+ 17.15SD; P=0.005).
Removal of both sutures was

effortless and without significant

i1 difference between the two groups
Suture Removal Pain i . .
Ly G (Figure 3). In addition, mean values
N — 0.2 for suture removal pain data were
Easge of Removal i

higher for silk suture; however, it
6.4
SEIES SR SRR e ) was not statistically significant

K (Figure 3).

Eaze of Intrasperative Handling

0O 10 20 30 40 50 &0 70 B0 90 100

Mean [VAS) mm
B Polypropylene ™ 35ilk

Figure 3. Visual Analogue Scale results (mean values) for
clinical features related to suture materials (p=0.005).

DOI: https://doi.org/10.2298/SARH170428184D Copyright © Serbian Medical Society



Srp Arh Celok Lek 2017 | Online First October 10, 2017 | DOI: https://doi.org/10.2298/SARH170428184D 6

e —— {
Tth day LT

T&r
T .3
3rd day 3
T
1st day o+
] 10 20 30

Mean [VAS) mm

¥ Polypropylene Sillke

Figure 4. Visual Analogue Scale results (mean values) for
patient discomfort on the 1%, 3" and 7" postoperative day.

The degree of discomfort due
to suture presence on the 1%, 3" and
7" postoperative day, as depicted in
figure 4, indicates that there was no
significant difference between silk
and polypropylene.

It was noted that the least
mean value for discomfort was
obtained on the 3" postoperative day
for both threads. In connection with
that, an important correlation was
found between bacterial adherence
and patient discomfort for silk (rs =
0.84; P = 0.002), whilst such an

association was not found for polypropylene (r,=0.44; P = 0.21).

Scanning electron microscopy

Representative micrographs of silk and polypropylene threads are given in figure 5 depicting

obvious differences related to debris accumulation (Figure 5).

T00um

500um

Figure 5. Scanning Electron Micrograph of: (A) silk and (B) polypropylene sample, 1mm

from the free end; free end of (C) silk and (D) polypropylene.
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DISCUSSION

Establishing primary wound closure without tension and avoiding postoperative infection are
essential factors for optimal wound healing. Various suture materials are used in oral surgery for that
purpose. One could find himself in dilemma whether to use absorbable or non-absorbable,
monofilament or multifilament, natural or synthetic materials. Non-absorbable sutures are widely used
in oral surgery due to their satisfactory clinical properties. On the other hand, complex suturing
techniques require utilization of absorbable sutures occasionally. Absorbable materials are often
indispensable in pediatric surgery to protect children from additional trauma at the time of removal.
Besides, for high — risk patients (HIV, HBV, etc.), it is preferable to use absorbable sutures.in order to
avoid unnecessary exposition of medical staff [1].

Silk is a non-absorbable multifilament suture of natural origin, well-known as an easy handling
material, very pliable and strong enough to resist breaking during surgery. What is regarded as its
negative feature is a significant tensile strength loss in early postoperative days In conjunction with
swelling and fragmentation due to soaking with saliva [7,18, 19, 20]. Nevertheless, necessity for
longer tissue support, inevitably impose the use of non-absorbable synthetic. materials as they
maintain tensile strength for a long time. In the case of polypropylene, it has been shown that tensile
strength is modified very little immediately after knot.tying [21]. Moreover, it has also been shown on
animal models that polypropylene retained its tensile strength even after a period of 2 years [11].
Additionally, polypropylene as a monofilament synthetic suture elicits less pronounced tissue reaction
then multifilament sutures [11, 12]. It also has been confirmed that silk induces remarkably greater
tissue reaction in comparison with monofilament synthetic sutures [5-7, 22].

To the best of our knowledge, there are no studies on patients dealing with clinical implications
of polypropylene versus silk use in. oral surgery. Probably, the smooth surface and absence of
capillarity enables polypropylene thread not only to engage tissue with minimal friction and trauma,
but also to cause less tissue irritation during the healing period. The latter is of special importance,
since strong tissue reaction around a suture could impede tissue regeneration and prolong healing.
Despite some limitations,-the present study confirmed significantly better soft tissue healing around
polypropylene sutures as compared to silk ones, both on the 3 and 7™ postoperative day.

According to the literature, greater risk of bacterial colonization and migration along the suture
i1s related to multifilament materials due to “wicking” phenomenon and interstices between
twisted/braided threads [23, 24, 25]. Consequently, microorganisms might be transferred into deeper
parts of the wound where they may be harmful, causing an infection and delay of healing. However,
our results showed no correlation between bacterial adherence and soft tissue healing. Quantification
of bacteria by real-time PCR is reliable to a great extent, although the number of bacteria includes
both viable and nonviable microbial species. The analysis of collected data in our study clearly

indicates that silk suture is far more susceptible to bacterial adherence than polypropylene. These
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results are in accordance with findings of other authors [20, 23, 24,26, 27, 28]. Despite different
methods used for bacterial identification, data from all studies are consistent regarding the fact that
monofilament sutures are less prone to microbial adherence than multifilament sutures. It is also
widely accepted that physical configuration of threads, more than the material itself, contributes to
different affinity of bacteria.

Concerning polypropylene features, its outstanding breaking strength, tying fluency-and knot
security additionally contribute to recommend it as the material of choice for surgical sutures are [21,
29]. Although sutures with low friction coefficient are at greater risk of being undone untimely, this
may be successfully prevented by selecting adequate knots [1, 2]. In our study, polypropylene was
estimated as highly preferable to silk due to easiness in intraoperative manipulation: Our study
showed no significant difference between polypropylene and silk sutures in relation to the easiness of
thread removal and accompanying removal pain (Fig. 4). Higher mean value of suture removal pain
for silk suture might be a consequence of inferior healing, as well as higher friction, as compared to
polypropylene. Namely, when a thread with huge friction coefficient is glided through the tissue with
considerable speed, that friction could be converted into heat which/ultimately may result in onset of
micro-burns along the line of the suture [1]. In our study polypropylene was found to be slightly
easier to remove, most likely due to its low friction rate, as well as an absence of fluid absorption.

As polypropylene is not widely used in oral surgery due to its rigidity, in particular caliber 3-0,
almost all available information about this_thread. come ‘from other fields of surgery. Our study
showed no significant difference between 'silk and polypropylene sutures regarding patient
discomfort, albeit values for polypropylene were higher, especially on the 1% and 3" postoperative
day. Presumably, the main reason for patient annoyance is related to pricking which could sometimes
lead to appearance of decubitus in the postoperative period. In order to avoid that kind of
complication, it is recommended using threads with smaller diameter (4-0, 5-0, 6-0) as well as cutting
them with scissors at-a right-angle; thereby evading the formation of sharp free end. Likewise, leaving
free ends at least. 5-7mm long may contribute to improved acceptance of these sutures by reducing
inflexibility-and pricking effect. It can be assumed that lack of bacteria on polypropylene suture knots
may compensate fon their pricking effects. Hence, in our study, patient’s subjective sensations of

comfort/discomfort were quite similar for silk and polypropylene.

CONCLUSION

In conclusion, polypropylene suture material showed significantly lower microbial adherence

and superior clinical features compared to silk, including significantly better soft tissue healing.

ACKNOWLEDGMENT

This work was supported by grant no 175075 of the Ministry of Education, Science and

Technological Development, Republic of Serbia

DOI: https://doi.org/10.2298/SARH170428184D Copyright © Serbian Medical Society



Srp Arh Celok Lek 2017 | Online First October 10, 2017 | DOTI: https://doi.org/10.2298 /SARH170428184D 9

=

10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.

21.
22.

23.

24,

25.

26.

217.

28.

29.

REFERENCES

Siervo S, Lorenzini L. Suturing Techniques in Oral Surgery. 2008. p. 223

Silverstein LH, Kurtzman GM, Shatz PC. Suturing for optimal soft-tissue management. J Oral Implantol.
2009; 35(2): 82-90.

Silverstein LH, Kurtzman GM. A review of dental suturing for optimal soft-tissue management. Compend
Contin Educ Dent. 2005; 26(3): 163-6, 169-170, 209.

Pons-Vicente O, Lopez-Jiménez L, Sanchez-Garcés MA, Sala-Pérez S, Gay-Escoda C. A comparative study
between two different suture materials in oral implantology. Clin Oral Implants Res. 2011; 22(3): 282-8.
Abi Rached RS, de Toledo BE, Okamoto T, Marcantonio Jinior E, Sampaio JE, Orrico SR, et al. Reaction
of the human gingival tissue to different suture materials used in periodontal surgery. Braz Dent J. 1992;
2(2): 103-13.

Selvig KA, Biagiotti GR, Leknes KN, Wikesj6 UME. Oral Tissue Reactions to Suture Materials. Int'J
Periodontics Restor Dent. 1998; 18(5): 475-87.

Leknes KN, Roynstrand IT, Selvig KA. Human gingival tissue reactions to silk and expanded
polytetrafluoroethylene sutures. J Periodontol. 2005; 76(1): 34-42.

Yilmaz N, Inal S, Muglali M, Giiveng T, Bag B. Effects of polyglecaprone 25, silk and catgut suture
materials on oral mucosa wound healing in diabetic rats: an evaluation of nitric oxide dynamics: Med Oral
Patol Oral Cir Bucal. 2010 May 1; 15(3): €526-30.

Kakoei S, Baghaei F, Dabiri S, Parirokh M, Kakooei S. A Comparative In Vivo Study of Tissue Reactions
to Four Suturing Materials. Iran Endod J. 2010; 5(2): 69-73.

Yaltirik M, Dedeoglu K, Bilgic B, Koray M, Ersev H, Issever H, et al. Comparison of four different suture
materials in soft tissues of rats. Oral Dis. 2003; 9(6): 284—6.

Postlethwait RW. Long-term comparative study of nonabsorbable sutures. Ann Surg. 1970; 171(6): 892-8.
Postlethwait RW. Five year study of tissue reaction to synthetic-sutures. Ann Surg. 1979;190(1): 54-7.
Burkhardt R, Lang NP. Influence of suturing on wound healing. Periodontol 2000. 2015; 68(1): 270-81.
Wallace WR, Maxwell GR, Cavalaris CJ. Comparison of polyglycolic acid suture to black silk, chromic,
and plain catgut in human oral tissues. J Oral Surg. 1970; 28(10): 739-46.

Elek SD, Conen PE. The virulence of Staphylococcus pyogenes for man; a study of the problems of wound
infection. Br J Exp Pathol. 1957; 38(6): 573-86.

Brajovi¢ G, Popovic¢ B, Puleti¢c M, Kosti¢ M, Milasin J. Estimation of total bacteria by real-time PCR in
patients with periodontal disease. Srp ArhCelok Lek. 2016; 144(1-2): 10-4.

Landry RG, Turnbull RS, Howley T. Effectiveness of benzydamyne HCI in the treatment of periodontal
post-surgical patients. Res Clin Forums. 1988; 10: 105-18.

Zederfeldt B. Choice of suture materials for wound closure. Eur Surg Res. 1983; 15(2): 57-8.

Meyer RD, Antonini CJ. A review of suture materials, Part 1. Compendium. 1989; 10(6): 360-8.

Parirokh M, Asgary S, Eghbal MJ; Stowe S, Kakoei S. A scanning electron microscope study of plaque
accumulation on silk and’PVDF suture materials in oral mucosa. Int Endod J. 2004; 37(11): 776-81.

Von Fraunhofer J, Storey R;/BJ. M. Tensile properties of suture materials. Biomaterials. 1988; 9(4): 324-7.
Postlethwait RW, Willigan DA, Ulin AW. Human tissue reaction to sutures. Ann Surg. 1975; 181(2): 144—
50.

Katz S, Izhar/M, Mirelman D. Bacterial adherence to surgical sutures. A possible factor in suture induced
infection. Ann Surg. 1981; 194(1): 35-41.

Merritt-K, Hitchins VM, Neale AR. Tissue colonization from implantable biomaterials with low numbers of
bacteria. J Biomed Mater Res. 1999; 44(3): 261-5.

Masini BD, Stinner DJ, Waterman SM, Wenke JC. Bacterial adherence to suture materials. J Surg Educ.
2011; 68(2): 101-4.

Otten JE, Wiedmann-Al-Ahmad M, Jahnke H, Pelz K. Bacterial colonization on different suture materials -
A potential risk for intraoral dentoalveolar surgery. J Biomed Mater Res - Part B Appl Biomater. 2005;
T4(1): 627-35.

Banche G, Roana J, Mandras N, Amasio M, Gallesio C, Allizond V, et al. Microbial Adherence on Various
Intraoral Suture Materials in Patients Undergoing Dental Surgery. J Oral Maxillofac Surg. 2007; 65(8):
1503-7.

Sala-Pérez S, Lopez-Ramirez M, Quinteros-Borgarello M, Valmaseda-Castellon E, Gay-Escoda C.
Antibacterial suture vs silk for the surgical removal of impacted lower third molars. A randomized clinical
study. Med Oral Patol Oral Cir Bucal. 2016; 21(1): €95-102.

Capperauld 1. Suture materials: A review. Clin Mater. 1989; 4(1): 3-12.

DOI: https://doi.org/10.2298/SARH170428184D Copyright © Serbian Medical Society



