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Abstract This study evaluated the surface integrity of
sutures after immersion in mouthrinse or water, by scanning
electron microscopy (SEM) analysis. Pieces of resorbable
suture remaining after oral surgery were immediately
collected. Twelve pieces each of catgut, chromed catgut,
and polyglactin 910 were divided into four groups and
immersed in pure mouthrinse, mouthrinse diluted in water
at 1:1 and 1:2, or water (positive control), for 24 h. Three
pieces each of new sutures were used as negative control.
Specimens were placed on stubs and sputter coated with
gold for SEM analysis. Observation of experimental groups
and comparison with controls revealed that immersion in
the mouthrinse at different dilutions did not alter their
surface; slight, nonsignificant changes were found in some

experimental specimens yet also in the positive control
group. It was concluded that immersion of resorbable
sutures in water or non-alcoholic benzydamine hydrochlo-
ride mouthrinse did not produce any significant change;
therefore, this mouthrinse may be safely employed after
oral surgery.
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Introduction

One of the main problems after maxillofacial surgery is the
accumulation of microbial biofilms on the surface of teeth
and oral mucosa, as well as on the surgical wound and
sutures. Mouthrinses may effectively help with oral hygiene
control in the postoperative period [4, 6]; they may be
alcoholic or nonalcoholic, yet the latter is more comfortable
to the patient. Both may be used after surgery, either pure or
diluted with water [5]. The efficiency of antiseptic mouth-
rinses is related to the concentration of their active
substance yet not to their diluents; among these, alcohol is
the most often employed in mouthrinses.

Antiseptic mouthrinses are important for oral hygiene
control because of their anti-inflammatory, analgesic,
antipyretic, local anesthetic, and antimicrobial properties
[9] and may also be used by children [2].

The chemical action of mouthrinses on the composition,
resistance, and time of degradation of sutures is not fully
known. Despite some evidences that chlorhexidine mouth-
rinses do not have any influence on polyglactin 910 suture
[6], many professionals do not indicate utilization of any
mouthrinse because of the fear that they might cause early
degradation of resorbable sutures.
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Therefore, this study evaluated fragments of sutures after
immersion in benzydamine hydrochloride mouthrinse or
water, by scanning electron microscopy (SEM) analysis.

Materials

Pieces of resorbable sutures remaining after surgery were
collected at a hospital immediately after lip and palate
surgery, secondary bone graft, or ears–nose–throat surgery
in the mouth. The surfaces of sutures were analyzed,
regardless of their diameter. The sutures analyzed in this
study were catgut, chromed catgut, and polyglactin 910,
manufactured by Ethicon® (Johnson & Johnson, Brazil).
The mouthrinse employed was Flogoral® (Asta Medica,
Brazil). The fragments of sutures were distributed accord-
ing to the type of suture and solution, as demonstrated in
Table 1.

All sutures were kept immersed for 24 h. After this
period, they were dried with absorbent paper. Three further
fragments of new sutures not immersed in any solution
were used as a negative control.

The fragments of sutures were then placed on steel stubs,
sputter coated with gold,1 and analyzed by SEM.2 Analysis
was performed by observation of negative and positive
control groups, considering the surface integrity, presence
of irregularities, presence of debris, distance between
filaments, and loss of the bonding substance that joins the
filaments.

Results

Morphological comparison between specimens and positive
and negative controls revealed that the mouthrinse at
different dilutions did not alter their surface when analyzed
by SEM. Slight surface irregularities were observed in
some specimens yet in all groups and thus were interpreted
as structural variables of sutures originated during the
manufacturing process.

The monofilament characteristic of catgut suture could be
observed; the suture seemed to be covered by an irregular
substance with small, needle-shaped structures (Fig. 1a). After
immersion in water, debris were deposited on the suture
surface, and the length of these surface structures was
somewhat reduced (Fig. 1b). Similar aspect was also
observed after immersion in mouthrinse diluted in water at
1:2 or 1:1 or pure, yet the suture surface seemed to be slightly
smoother in these cases (Fig. 1c, d, and e, respectively).

The chromed catgut suture exhibited typical twisted
configuration with narrow grooves between filaments and
also seemed to be covered by a bonding substance, yet with
more regular surface compared to catgut (Fig. 2a). The
same aspect was observed after immersion in water
(Fig. 2b) and in mouthrinse diluted at 1:2 and 1:1 (Fig. 2c
and d, respectively). The sutures immersed in pure mouth-
rinse presented similar aspects, yet more debris were
adhered to the suture surface (Fig. 2e).

Analysis of new pieces of polyglactin 910 revealed
peculiar braided aspect with narrow grooves between
filaments, which were richly covered by a bonding
substance (Fig. 3a). Immersion in water (Fig. 3b) and in
mouthrinse diluted at 1:2 or 1:1 or pure (Fig. 3c, d, and e,
respectively) reduced the amount of this bonding substance;
the grooves between filaments were slightly wider. Fur-
thermore, sutures immersed in mouthrinse exhibited larger
amount of debris adhered to the surface.

Discussion

Adhesion of debris on the surface of used sutures
corroborates the findings of Otten et al. [7] and Parirokh
et al. [8], who demonstrated remarkable microbial coloni-
zation on specimens. This further stresses the need of
careful oral hygiene control after oral surgery [1, 5].
Recently introduced sutures with antibacterial properties
may also constitute an important tool in this aspect [3].

Table 1 Distribution of the study groups

Sutures Solution N

Catgut
(n=15)

1a. Unused suture (negative control) 3
1b. Immersion in water (positive control) 3
1c. Immersion in mouthrinse diluted
in water at 1:2

3

1d. Immersion in mouthrinse diluted
in water at 1:1

3

1e. Immersion in pure mouthrinse 3
Chromed catgut
(n=15)

2a. Unused suture (negative control) 3
2b. Immersion in water (positive control) 3
2c. Immersion in mouthrinse diluted
in water at 1:2

3

2d. Immersion in mouthrinse diluted
in water at 1:1

3

2e. Immersion in pure mouthrinse 3
Polyglactin 910
(n=15)

3a. Unused suture (negative control) 3
3b. Immersion in water (positive control) 3
3c. Immersion in mouthrinse diluted
in water at 1:2

3

3d. Immersion in mouthrinse diluted
in water at 1:1

3

3e. Immersion in pure mouthrinse 3

1 Hammer VI Sputtering System, Anatech, Alexandria, USA
2 Jeol model JSM-T220A, Tokyo, Japan
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Fig. 2 Chromed catgut suture. a Unused suture; observe twisted
configuration with more regular surface aspect and grooves between
filaments; note the bonding substance joining the filaments and in the
grooves at higher magnification. b Immersion in water, c immersion in

mouthrinse diluted at 1:2, and d immersion in mouthrinse diluted at
1:1; similar aspect as in a. e Immersion in pure mouthrinse; more
debris are adhered to the surface. Upper row, ×200 magnification;
lower row, ×750 magnification

Fig. 1 Catgut suture. a Unused suture; note the monofilament structure
covered by an irregular substance with small, needle-shaped structures.
b Immersion in water; observe the reduction in length of surface
structures and deposition of debris. c Immersion in mouthrinse diluted

at 1:2, d immersion in mouthrinse diluted at 1:1, and e immersion in
pure mouthrinse; in addition to deposition of debris, the surface appears
slightly smoother. Upper row, ×200 magnification; lower row, ×750
magnification

Fig. 3 Polyglactin 910 suture. a Unused suture; note braided aspect,
narrow grooves between filaments, and rich coverage by a bonding
substance at higher magnification. b immersion in water, c immersion in
mouthrinse diluted at 1:2, d immersion in mouthrinse diluted at 1:1, and

e immersion in pure mouthrinse; observe the reduced amount of the
bonding substance and wider grooves between filaments. On c, d, and
e, note the larger amount of debris adhered to the surface. Upper row,
×200 magnification; lower row, ×750 magnification
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The mild changes observed on the surface aspect of sutures
after immersion in water or mouthrinse do not support any
assumption that mouthrinsing with such products after oral
surgery might trigger or accelerate suture degradation or cause
postoperative problems such as suture dehiscence. The
surfaces of sutures immersed in the mouthrinse were similar
as those observed after immersion in water.

The surfaces of all sutures were uniform in all groups yet
irregular, presenting gaps and spaces between filaments,
thus explaining the occurrence of microbial colonization
and formation of microbial biofilms on their surface. These
findings reinforce the importance of postoperative oral
antisepsis with utilization of mouthrinses, in an attempt to
reduce the presence of biofilms on the sutures.

The sutures selected for testing, as well as the mouthrinse,
were the most often employed in oral surgery in Brazil.
Although no surface changes were observed on the sutures
after immersion in the mouthrinse, the effect of other mouth-
rinses on different types of sutures should be investigated.
Future studies should evaluate the effect of commercially
available, nonalcoholic triclosan and chlorhexidine solutions.

Considering that the surface was intact in all study
groups, no mechanical changes would be expected. Howev-
er, the mechanical resistance of these sutures under the same
study conditions should also be investigated by tensile
strength testing to provide objective data on this subject.

In summary, immersion of resorbable sutures in water and
in nonalcoholic benzydamine hydrochloride mouthrinse at
different concentrations did not produce any significant
change; thus, this mouthrinse may be safely employed as
an antiseptic in the postoperative period after oral surgery.
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