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Introduction
Depending on the structure, sutures are classi-
fied as monofil or polyfil, while they are ab-
sorbable or nonabsorbable owing to their chem-
ical composition. Among the absorbable materi-
als polydioxanone, polyglicolic acid and poly-L-
lactide, poly-e-caprolactone and polyglactin are
used. Natural products as silk (polyfil) belong to
the group of non-absorbable materials. Synthet-
ic non-absorbable suture products consist, for in-
stance, of polyamides, polypropylene and poly-

ester. Polyamides are available as monofil, poly-
fil and pseudopolyfil (polyamide fibers endowed
with a polyamidic coat) threads. 
Suture materials are prone to the adhesion of
bacteria, which represent potential risk factors
for wound healing. Indeed, the adhered bacteria,
especially the anaerobic ones, can act as a focus
of odontogenic infections. Fusobacteria, pep-
tostreptococci, prevotella, porphyromonas,
Streptococcus intermedius, S. anginosus, and
bacteroides species are usually identified in
odontogenic infections (1). Recent studies have
shown that bacteremia can result from the re-
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SUMMARY
Objective. The aim of the present work is to compare polyamide sutures with traditional silk sutures after tooth extrac-
tion.
Methods. The investigators implemented a split-mouth study, in 50 healthy patients undergoing dental extractions. Fol-
low-up included one post-extraction checkup at 7 days for the suture removal. The outcome variables were the Healing
Index, the socket area, postsurgical complications and outcome of a patient questionnaire. Pairs of correlated continu-
ous variables were analyzed with the Wilcoxon test, independent continuous variables with the Mann-Whitney test, and
categorical variables with the χ2 test or Fisher test.
Results. From September 2015 to September 2016, 50 patients underwent contemporary bilateral extractions of homol-
ogous teeth. The treatment-versus-control postoperative comparison showed that polyamide sutures resulted in signifi-
cantly smaller residual socket areas and better Healing Indices at day 7. The patients' questionnaire outcomes were unan-
imously in favor of polyamide sutures.
Conclusions. The primary goals of this study were to measure socket reduction and the Healing Index (HI) at a 7 day pos-
textraction checkup and to assess patients' satisfaction based on answers to a questionnaire. Based on the results here
reported, the polyamide sutures performed better than the silk sutures.
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moval of sutures (2, 3). Among the others, Otten
et al. (4) investigated the bacterial colonization
of a resorbable copolymer of glycolide and ep-
silon-caprolactone and non-resorbable polyami -
de monofilament sutures used in intraoral den-
toalveolar surgery. The in vivo findings suggest-
ed that, in comparison with the resorbable su-
tures, more pathogens were present on non-re-
sorbable sutures. Based on the in vitro study the
colonization rate of Streptococcus intermedius
on both sutures was similar, whilst Prevotella in-
termedia grew much better on polyamid than on
monocryl.
Mechanical properties of these materials vary by
the composition. The tensile and knot security
properties of several resorbable and non-re-
sorbable sutures was studied by Kim et al. (5)
leading to the knowledge that no single suture
material possesses all of the requirements de-
pending on the type and caliber.
Sutures are applied in many medical areas, but, in
dentistry, a few papers deal with these materials.
For instance, polyamide suture was compared
with polyglactin suture (6) in oral implant sur-
gery. No difference could be found between the
two suture groups, although a higher incidence of
complications was found in the absorbable suture
group. Polyamide sutures have been successfully
used for periodontal surgery (7, 8).
To the Authors’ knowledge, this study is the first
comparing silk and polyamide sutures and fo-
cusing on the quality of the wound healing in a
large number of patients who received dental ex-
tractions.

Materials and methods

Research design and 
management

To address the research purpose, a split-mouth
study was designed and implemented. Post-ex-
tractive sockets were sutured either with
polyamide sutures (Polimid, Swden & Martina
Due Carrare (PD), Italy; investigation site), or

with silk suture (Silkam, Silkam Non Ab-
sorbable Aesculap Aesculap, Inc. Center Valley,
PA; control site). The choice of the socket was
randomized recurring to a software.
The study population consisted entirely of pa-
tients referred to the Department of Surgery at
the Dental School of the University of Turin
from September 2012 to September 2013. The
inclusion criteria were: good general health con-
ditions, attendance of the preoperative profes-
sional hygiene program; need for bilateral ex-
tractions of homologous teeth; compliance to the
study protocol. The exclusion criteria were
platelet dysfunction, thrombocytopenia or treat-
ment with corticosteroids.
Fifty patients satisfying all the inclusion and ex-
clusion criteria were enrolled in the study. The
study was planned and performed in accordance
with the Declaration of Helsinki and was ap-
proved by the Ethics Committee of Dental
School (Ref. Numb. CIR141113).

Surgical protocol

At enrolment, the patients were registered in a
computerized clinical file and attended a pro-
gram of professional dental hygiene. After a
thorough clinical and radiologic evaluation, a
digital case history for each patient was filed
containing information on age, gender, smoking
habits, alcohol consumption, systemic patholo-
gies, the use of any drugs, oral and dental pa-
rameters such as periodontal screening and
recording code. The possible presence of infec-
tions, carious processes, or periodontal affection
were also noted as the difficulty of extraction
(based on crown integrity, root morphology,
space, and patient compliance).
Depending on the dental arch, alveolar nerve
block infiltration was administered with either
local or regional anesthesia, using 2% mepiva-
caine, which does not cause restriction of the
blood supply, owing to the absence of epineph-
rine. To prevent interference with the healing
process, no intraligamentous or intrapapillary in-
filtrations were performed. Non-traumatic bilat-
eral extractions were accomplished without ele-
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vation of full-thickness flaps to preserve the
bone ridges and soft tissue at the 2 sites. Surgery
was performed on the treatment and control
sides at the same time.
After removed granulation tissue, a millimeter
probe was used to measure the socket diameters
(maximum mesiodistal [MD] and buccolingual
extensions [BL]). Accurate postoperative recom-
mendations were provided to the patients. No
pharmacologic therapy was prescribed, and re-
course to antibiotics was deemed a negative out-
come as a sign of postoperative complications
from infection.
After the extractions, each patient was recalled
at day 7. Measurements of the 2 variables – MD,
BL – was conducted to determine the socket area
(SA). The residual socket area (RSA) i.e., the
fraction of the postextraction original cavity still
open at the follow-up session (t = 7), was com-
puted as the ratio of (MD × BL)t to the value
(MD × BL)t = 0, measured after extraction (per-
fect closure corresponds to RSV = 0.00).
The maturation and quality of regenerating tis-
sues were evaluated using a modified version of
the HI of Masse et al. (9-11), originally devel-
oped to evaluate healing with primary closure
after periodontal surgery as previously reported
by Mozzati et al. in 2013 (12). The modified HI,
adapted to estimate socket healing without pri-
mary closure, involved 3 scoring levels for each
of the 4 parameters considered: tissue color (1 =
100% of gingiva pink; 2 = <50% of gingiva red,
hyperemic, movable; 3 = >50% of gingiva red,
hyperemic, movable), color and consistency of
the healing tissue (1 = close grained, pink; 2 =
soft, red; 3 = fragile, greenish or grayish), sup-
puration (1 = absent; 2 = absent but pronounced
amount of plaque around socket walls; 3 = pro-
nounced), and bleeding (1 = absent; 2 = induced
by palpation; 3 = spontaneous). Thus, the scor-
ing scale ranged from 4, corresponding to excel-
lent healing, to 12, indicating severely impaired
healing.
Pain was evaluated by the patients using a VAS,
which distinguished the study and control sock-
ets, for 7 consecutive days, with day 0 consid-
ered the day of extraction, after resolution of the
effects of the anesthesia.

The patients’ general satisfaction was evaluated
with a questionnaire administered after extrac-
tion. Patients were asked to state any differences
noticed in bleeding or pain between the 2 sites
and to state which technique they would choose
for a future extraction.

Study variables

The primary predictor variable in the trial was
treatment group status (study or control socket).
The primary outcome variables were socket
area, HI, and postsurgical complications (mainly
the need for late follow-up and reoperations).
The secondary outcome variable was the patient
satisfaction. A third category of variables de-
scribed the anamnesis of the sample (age, gen-
der, smoking habits) and the dental characteris-
tics (tooth vitality, caries, periodontal diseases,
granuloma, and pain).

Statistical methods

The results included continuous and categorical
variables. The former are reported as mean and
standard deviation. Non parametric tests were
used: the Wilcoxon signed-rank test for compar-
isons of 2 correlated samples involving matched
pairs and the Mann-Whitney test for compar-
isons of 2 independent distributions.
Categorical variables, reported as count and per-
centage, were arranged in cross-correlation ta-
bles and compared using the χ2 test with the
Yates correction when all expected values were
higher than 5 or the Fisher test. Statistical sig-
nificance corresponded to a probability less than
.05 that differences could be ascribed to chance.

Results
The patients enrolled in the study were 50 (36%
female) with a mean age of 52 years (SD= 14).
The complete absence of any complications
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from surgery, such as infection, excessive bleed-
ing, or alveolar osteitis, was a noteworthy result,
which held true for both the study and control
sides. Data concerning the healing of the sockets
as for their progressive decreases in areas are
presented in Table 1, while the values of HI are
showed in Figure 1. Comparisons between val-
ues relative to the study and control sides
showed better healing and faster socket closure
for the wounds sutured with polyamide at day 7.
Figure 2 shows the HI distribution. The patients’
questionnaire outcomes were unanimously in fa-
vor of polyamide sutures. 

Discussion
In the mouth more than in other districts, sutures
should avoid or limit bacterial adhesion and pro-
liferation. The present study was designed to
clinically test the validity of polyamide sutures
against silk ones: a split-mouth design was cho-
sen to monitor outcomes and possible discrimi-
nant factors. Here the synthetic material resulted
more suited than silk as a suture as for the heal-
ing index and the patients’ satisfaction. This may
not seem completely in accordance with Banche
et al. who compared silk to polyamide, poly-
esther and monocryl sutures finding silk as the
least affine material to bacteria (13-33). It is to
be underscored that nonresorbable sutures tend
to accumulate more micro-organisms than the
resorbable ones. On the other hand, a consistent
outcome was described by Balamurugan et al.
(34). These Authors tested silk suture and ab-

sorbable polyglycolic acid suture clinically and
histologically in 50 patients, after 7 days. They
concluded that polyglycolic acid suture was su-
perior, as “it had less tissue reaction, better han-
dling characteristics and knotting capacity”.
When polyamide suture was compared with
polyglactin suture (6) in oral implant surgery, no
difference could be found between the two su-
ture materials.

Table 1 - Socket Areas and Residual Socket Area (RSA).

Figure 1
Healing Index: Healing Index is showed at 7 days.

Days from extraction

Socket Areas RSA

Day 0 Day 7 Day 7

Polyamide suture 32.5±27.8 5.2±12.3 0.09±0.1

Silk suture 28.9±20.6 10.1±15.1 0.29±0.3

t-test value 0.234 0.041 328* 10-6
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The present paper ads a clinical point of view to
a previous in vitro report (35). Although there
may not be only one ideal suture material the
main factors to be taken into consideration are
the surgery type and the tissue quality.
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