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Abstract, The aim of the present study was to determine the effects of a 0.2%
bexetidine spray, used as a supplement to regular oral hygiene measures, on
denta! plaque and gingival condition following periodontal surgery. This study
was carried out on 38 patients wbo required 2 episodes of periodonta! surgery.
Examinations regarding dental plaque were performed at 0. 7. 14. 21 and 28
days, while the condition of the gingiva were examined at 0 and 28 days. Dental
plaque was assessed by the Turesky modification of Quigley-Hein index; the gin-
giva! condition was evaluated using the gingival index of Loe-Silness and the pa-
pilla bleedmg index. In a double-blind cross-over study of 28 days duration, sig-
nificant reduction in plaque accumulation and an improvement m wound healing
were demonstrated for the test spray compared to the placebo.
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Plaque control following periodontal
surgery is necessary for successful heal-
ing (Nyman et al. 1975, Rosling et al,
1976). However, in a postsurgical
period, it is uncomfortable for patients
to perform toothbrushing due to sensi-
tivity and fragility of the healing site
and they tend not to clean the site for
some time. Bacterial contamination of
a wound can impair the healing process
in many ways including increased oxy-
gen consumption, production of nox-
ious metabolites, stimulation of in-
flammatory responses and formation of
granulation tissue (Burke 1971).

Clinical studies have shown that
chlorhexidine mouthrinse has a benefi-
cial influence on plaque control and
wound healing when used following
periodontal surgery (Sanz et al. 1987,
Newman & Addy 1978, Westfelt et al.
1983). Newman et al. (1989) demon-
strated the antimicrobial effect of a
0.12% chlorhexidine mouthrinse on
bacterial recolonization after peri-
odontal surgery It has also been dem-
onstrated that, like chlorhexidine. an es-
sential oil-containing mouthrinse is an
effective aid to wound healing following
periodonta! surgery in the absence of

dressings (Yukna et al, 1986. Zambon
et al. 1989).

The purpose of this study was to de-
termine the effect of hexetidine in spray
form on plaque formation and gingival
health during the 4 weeks following
periodontal surgery

Material and Methods

The study population consisted of 40
adult subjects with moderate peri-
odontitis. Their ages ranged from 36 to
50 years. All were patients who at-
tended the Department of Periodonto-
logy. Dental School, University of Novi
Sad. for periodontal treatment. In-
formed consent to participate in the
study was obtained from each patient.
To be included in the study, each subject
had to be free of systemic disease, free
oi medication treatment (e.g.. anti-
biotics, antiinflammatories) within the
preceding 3 months. Additional patient
requirements were bilateral posterior
areas that required flap surgery involv-
ing a minimum of three adjacent teeth.
Prior to surgery, all patients received
full mouth scaling and root planing and
instruction in optimal mechanical

plaque control. Modified Widman flap
surgery was performed by the same
periodontist. No periodontat dressing
was used. No patient received anti-
biotics or analgesics during the study
period. Sutures were removed 7 days
after the surgery The 2nd surgery was
performed 2 months after the 1st
surgery.

This double-blind, cross-over study
consisted of 2 test phases of 28 days
separated by a washout period of 1
month.

The sprays used in the study were;
(1) 0.2% solution of hexetidine*; (2)
distilled water (placebo). Both solu-
tions were identical in colour and
flavour and were supplied in dark con-
tainers with a detachable spraying
nozzle extension. Upon pressing the
nozzle, the spray delivered 1 ml of the
appropriate solution. The sprays were
coded, utilizing a table of random
numbers in such a way that each pa-
tient used the test spray for one
surgery and the placebo for the other.
Codes were not recorded o i the case
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report forms or disclosed to the exam-
iner. Allocation and supervision of the
respective sprays were done indepen-
dently of the examiner. Throughout
the investigation period, neither exam-
iner nor subjects knew which solution
each spray contained. Following
surgery, the patients were given spray
and were instructed to use it after their
regular toothbrushing for 28 days,
starting with the day of surgery 2
sprays (buccal and lingual) were ap-
plied to each surgically involved tooth
3xdaily. During the washout period,
the patients used only regular tooth-
brushing. At the end of each test
period, the patients were asked to fill
out a questionnaire to provide their
subjective assessment of the spray
used, and any complaints.

The clinical variables used to evalu-
ate therapeutic effect were: plaque
index, gingival index and papilla bleed-
ing index. Plaque accumulation was as-
sessed presurgically and at 7, 14. 21 and
28 days by the Turesky modification of
the Quigley-Hein index (Turesky et al.
1970) with the aid of a disclosing solu-
tion. The status of the gingiva was as-
sessed according to the criteria of the
gingival index (Loe & Silness 1963).
Following the gingival examination,
bleeding was graded on a 0 to 4 scale
according to the papilla bleeding index
(Saxer & Mtihlemann 1975), using a
CPITN probe. Gingival index and pa-
pilla bleedmg index were performed
presurgically and at the 28th day. All
clinical variables were assessed at me-
sial, middle and distal aspects of buccal
and lingual surfaces of each surgically
involved tooth. Additionally, the con-
dition of the oral mucosa was examined
for signs of adverse reaction such as
desquamation. ulceration or other
lesions.

The order of examinations was: oral
mucosa condition, gingival index,
plaque index and papilla bleeding
index. All clinical variables and oral
tissues examinations were performed by
the same examiner.

The presence of any skewness of data
was assessed. Analysis indicated posi-
tive skewness of the gingival index and
the papilla bleeding index data and log
transformation were used to produce a
symmetrical distribution. The data for
all variables obtained at the various
examinations were compared with the t-
test. A probability level of less than 0.05
was considered to be statistically sig-
nificant.

Results

Of the 40 patients. 38 completed all
phases of the study 1 patient volun-
tarily left the 2nd test phase for reasons
unrelated to product usage. 1 patient
was not examined at the correct time
for plaque data to be included. No ad-
verse reactions were reported by the pa-
tients and none were observed by the
examiner at any postsurgical examin-
ations.

At baseline examination, placebo
and hexetidine (test) groups presented a
similar clinical status. Statistical analy-
sis of the baseline data for plaque, gin-
gival condition and papilla bleeding
demonstrated no significant differences
between the groups (Table 1).

The mean plaque index scores at
each examination, for both groups, are
given in Table 2. The plaque index in
the test group decreased significantly on
the 7th day after surgery, although in
the placebo group it was significantly
higher than on day 0 (/i<0.001). Sig-
nificant differences were found between
the test and placebo group at all exam-
inations (/i<0.001). and in favor of the
former.

The gingival index decreased signifi-
cantly after surgery in the test grotjp.
No significant differences were found
between the gingival index of the pla-
cebo group at the initial examination
and at the end of the study (/)>0.05).
The test group showed significantly
lower gingival scores on the 28th day
(/)<0.001) than the placebo group.

The papilla bleeding index on the
28th day was significantly lower than on
day 0 in the test group. The papilla

bleeding index in the placebo group
showed a slight decrease on the 28th
day after surgery with no statistical sig-
nificance. Statistical analysis confirmed
that the test group had a significant de-
crease in gingival bleeding compared to
the placebo group (/><0.001) (Table 3).

Discussion

The primary purpose of this cross-over
study was to assess the effects of 0.2'/o
hexetidine in spray form on plaque for-
mation in humans during the 4 weeks
following periodontal surgery. The
present sttidy has demonstrated that
hexetidine spray, even in the presence of
normal toothbrushing, will act as a sig-
nificant aid to plaque control.

Some noteworthy changes were ob-
served in plaque index in placebo and
test groups on the 7th day. After 7 post-
operative days, plaque index in the pla-
cebo group was significantly greater
than on day 0. This could be attributed
to inadequate oral hygiene due to pain
upon touch and to fear of removing the
suture, since dressings were not used in
this study The decreased plaque index
on the 14th day may be considered as
evidence of improved oral hygiene. In
this context, it is interesting to note that
all patients demonstrated the ability to
maintain good oral hygiene before peri-
odontal surgery. With continuation of
the examinations, further improve-
ments were detectable. The repeated
visits may have had some effect in rein-
forcing home care oral hygiene meas-
ures.

In the test group, it was found that
the plaque index was significantly lower

Tubk 1. Clinical variables before periodontal surgery

plaque index
gingival index
papilla

NS: not significant.

Table 2. Plaque index

Day

0
7

14
21
28

bleeding index

Hexetidine
mean ± SD

0.9±0.10"'
0.6i0.14
0.5±0.11
0.3+0.10
0.3 ±0.09

Hexelidme
mean±SD

0.9=0.10
0.S±0.20
1.2±0.27

Placebo
meaniSD

0.9±0.18-"
1.5±0.15
1,3 + 0.20
l,0±0,16
0.8±0.16

Placebo
meaniSD p

0.9±0.18 N,S.
0.91:0.23 N.S.
1.1 ±0.24 N.S.

Level or
significance

p<Gm\
^<0.001
/XO.OOI
/i<0,001

"Level of significance between the 0 and 7th day (;J<0.001).
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Table 3. Comparison of clinical variables after periodontal surgery

gingival index

papilla bleeding index

Day

0
28
0

28

Hexetidine
mean±SD

O.8±0.20
0.4±0.1I
1.2±0.27
0.5±0.14

P

0.001
O.OOP'
0.001
0.001"'

Placebo
mean iSD

0.9±0.23
0.8±0.20
1.1 ±0.24
1.0±0.23

P

NS

NS

"'Level of statistical significance between groups on the 28th day.
NS: not significant.

on the 7th day than on the 0 day. Fur-
thermore, the plaque index was signifi-
cantly reduced in the test group com-
pared to the placebo group throughout
the study. A significant decrease in
plaque scores observed in the test group
could be attributed to the antimicrobial
activity of hexetidine. A previous inves-
tigation by Moran et al. (1988) showed
that a hexetidine-containing toothpaste
produced significant reductions in sali-
vary bacterial counts evident for
periods up to 4 h following brushing.
Immediately following brushing, reduc-
tions were similar to those produced by
chlorhexidine gel. Additionally, in vitro
studies on minimum inhibitory concen-
trations of a hexetidine mouthrinse
against test organisms, indicated similar
activity to chlorhexidine (Ashley 1984,
Roberts & Addy 1981). In another
study, 3 different types of laboratory
tests were used to assess the inhibition
of growth of oral micro-organisms by
nine modern commercial mouthrinses.
The results showed that hexetidine was
one of the 3 most effective mouth rinses
in inhibiting microbial growth (Gren-
by &Saldanha 1984).

The antiplaque effect of hexetidine
has only been shown with limited num-
bers of studies. Saxer & Miihlemann
(1981) compared the antiplaque activity
of hexetidine, stannous fluoride and a
combination of stannous fluoride and
hexetidine with a fluoride control
mouthrinse. The authors reported that
hexetidine either alone or combined was
effective in inhibiting plaque formation
in volunteers refraining from tooth-
hrushing, but rinsing 3Xper day for 1
week. Similarly, Hefti & Huber (1987)
in a 7-day test period found a signifi-
cant reduction in plaque accumulation
using hexetidine and zinc acetate
mouthrinse 2xa day. On the other
hand, hexetidine has been tested as an
antiplaque agent and found to he less
effective than chlorhexidine (Bergen-
holtz & Hanstrom 1974).

Furthermore, the present study

showed that plaque reduction resulted
in significantly improved wound heal-
ing. This fact agrees with other studies
which used the same indices to assess
the gingival condition in patients who
used an antimicrobial mouthrinse dur-
ing the healing phase following peri-
odontal surgery (Sanz et al. 1989, Zam-
bon et al, 1989). Other clinical studies
have also demonstrated the importance
of plaque control for the success of
wound healing (Nyman et al. 1975, Ro-
sling et al. 1976, Lindhe et al. 1982,
Wesfelt et al, 1983). The assessment of
plaque-related gingival inflammation is
difficult due to processes that take place
in the tissues during normal wound
healing. Therefore, in- this study, the
gingival condition was examined at pre-
surgery and 4 weeks post-surgically.
Additionally, in the study by Sanz et al.
(1989), postsurgical soft-tissue health
was also assessed by a visual and tactile
examination, and included such factors
as degree of epithelization and presence
of granulation tissue. Vaughan & Gar-
nick (1989) found that the reduction of
plaque at 2 weeks had an effect on mar-
ginal gingival inflammation, but little
on wound healing as indicated by cre-
vicuiar fluid flow measurements.

The mouthrinsing is arguably the
most commonly employed method for
delivery of antiseptics in preventing
plaque accumulation (Hull 1980), Kala-
ga et al, (1989) compared the anti-
plaque effect of chlorhexidine in spray
form and as mouthrinse delivered
under supervised optimal conditions.
The authors reported that the spray
system was by far the most acceptable
method to the users and recipients and
as affective as a mouthrinse at control-
ing plaque. On the other hand, the use
of a spray has been shown to be of clin-
ical value in controlling plaque in
handicapped individuals (Dever 1979,
Francis et al. 1987, Chikte et al, 1991).

The results of the present study dem-
onstrated that spray system could he
used to deliver antiplaque agent post-

surgically. Moreover, the spray system
was found to be quick and simple to
use, and all patients reported that they
would like to continue to use the spray
for oral hygiene procedure because of
fresh breath sensation.

In conclusion, this study has dem-
onstrated that the use of a hexetidine
spray as a supplement to regular
toothbrushing markedly improved
both the oral hygiene status and the
gingival condition, compared to a pla-
cebo spray.

Zusammenfassung

Wirkung der HexefUlin-Sprayanwendung auf
die Zahnplaque nach erfoigler Parndonlakhi-
rurgie
Das Ziel der vorliegenden Studie war es, die
Wirkung auf die Zahnplaque und den Gingi-
vazustand nach Parodontalchirurgie einer
0.25'/o Hexetidin-Sprayanwcndung als Ersatz
ftir die iiblichen MundhygienemaBnahmen
zu bestimmen. Diese Studie wurde an 38 Pa-
tienten, die 2 parodontalchirurgische MaG-
nahmen benotigten, durchgeftihrt. Die Un-
tersuchungen der Zahnplaque wurden an Tag
0, 7, 14, 21 und 28 ausgefuhrt, wahrend an
Tag 0 und 28 die Gingiva untersuchl wurde.
Die Plaque wurde mit der Turesky-Modifi-
kation des Quig!ey-Hein-tndex gemessen; der
Gingivazustand wurde mit dem Gingiva-In-
dex nach Loe-Silness und dem Papillen-Blu-
tungs-Index evaluiert. In einer Doppel-Bhnd-
Studie mit Cross-Over-Design und 28 Tagen
Dauer wurde eine signifikanle Reduktion der
Piaqueakkumulation und eine Verbesserung
in der Wundheiluug fur den Testspray im Ver-
gleich zum Piazebo gezeigt.

Resume

EJfel de I'hexetidine en spray sur la plaque
dentaire apres Interventions de chirurgie paro-
donlale
La presente etude se proposail de determiner
fes effets d'un spray d'hexetidine a 0,2%, uti-
lise comme adjuvant aux mesures habituelies
d'hygiene bucco-dentaire, sur la plaque et sur
Tetat gingival apres le traiiement cbirurgical.
Cette etude a porte sur 38 patients pour qui
2 interventions de chirurgie parodonlale
etaient necessaires. Les examens concernant
la plaque etaient pratiques aux jours 0, 7, 14,
21 et 28; I'etat de la gencive a ete examine
aux jours 0 et 28. La plaque a ete mesuree
par la modification de Turesky de I'indice de
Quigley-Hein; I'etat gingival a ete evalue a
I'aide de I'indice gingival de Loe-Silness et
par rindice du saignement papiUaire (papilla
bleeding index). L'etude de 28 jours en dou-
ble aveugle par methode croisee mettait en
evidence une reduction significative de l'accu-
mulation de la plaque et une amelioration de
la cicatrisation de la plaie avec ie spray expe-
rimental par rapport au spray placebo.
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