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Effectiveness of Chlorhexidine Gel Versus
Chlorhexidine Rinse in Reducing

Alveolar Osteitis in Mandibular Third
Molar Surgery

Pilar Hita Iglesias, DDS, PhD,* Daniel Torres Lagares, DDS, PhD,†

Rafael Flores Ruiz, DDS,‡ Natale Magallanes Abad, DDS,§

Marta Basallote Gonzalez, DDS,� and

Jose Luis Gutierrez Perez, MD, DDS¶

Purpose: Chlorhexidine is an antimicrobial agent used in the prevention of postextraction alveolar
osteitis, tooth decay and periodontal diseases.
There are various forms of chlorhexidine application. The most extensively studied is one that uses the
rinse as the form of application.
Recently, a bioadhesive gel form has become available. Its main advantage is that it prolongs the
bioavailability of chlorhexidine in the application area.
The purpose of this study was to compare the effectiveness of chlorhexidine gel versus a chlorhexidine
rinse in reducing postoperative alveolar osteitis after the extraction of mandibular third molars.

Materials and Methods: The experimental or gel group (n � 41) applied the bioadhesive 0.2%
chlorhexidine gel to the wound during the first postoperative week and a control or rinse group (n �
32) used a 0.12% chlorhexidine rinse during the first week postextraction.

Results: We observed a 70% decrease in postoperative alveolar osteitis in the gel group (P � .040). The
rinse group had 25% incidence postoperative alveolar osteitis, while the gel group had 7.5%.

Conclusions: It was concluded that the topical application of bioadhesive chlorhexidine gel to the
surgical wound during the postoperative week may decrease the incidence of alveolar osteitis after
extraction of the mandibular third molars.
© 2007 American Association of Oral and Maxillofacial Surgeons
J Oral Maxillofac Surg xx:xxx, 2007
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Rlveolar osteitis (AO) is a postextraction complication

hat was first defined by Crawford1 in 1896. Through-
ut the years, various synonyms for AO have been
sed, such as alveolitis sicca dolorosa (dry socket),
lveolalgia, osteomyelitis or fibrinolytic osteitis, pos-
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1

extraction osteomyelitis syndrome, fibrinolytic alve-
litis, and localized alveolar osteitis.2-5

The most recent of these terms was provided by
lum, who defines AO as a postoperative pain in and
round the dental alveolus, which increases in sever-
ty at some stage between the first and third day
ostextraction, accompanied by a partial or total dis-

ntegration of the intra-alveolar blood clot, and which
ay be accompanied by halitosis.6

The frequency of AO appearance ranges from 1% to
0%.6,7-12 The average rate of AO for all dental extrac-
ions is 3% to 4%, according to various authors.7,13,14

he highest incidence generally occurs following the
xtraction of impacted third molars. In these cases, it
ay occur in 20% to 30% of these extractions,15-19 ie,

0 times more than for other dental extractions.6

Epidemiological studies linked to AO have iden-
ified various risk factors: difficulty of extraction,
urgeon’s inexperience, use of oral contraceptives,
59
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dvanced age, female gender, smoking, immuno-
uppression, and surgical trauma.18,20

AO causes increased psychological harm to the
atient and the health professionals, because the pain-

ul symptoms which accompany this pathology are
xtremely uncomfortable for the patient.21

Chlorhexidine (CHX) is a biguanide antiseptic agent
hat has been proven effective in the prevention of AO
n the form of a mouth rinse and bioadhesive gel. The

ethod of administration of this gel has the main advan-
age of providing a greater bioavailability in the applica-
ion area, and therefore the medication has a more
rolonged release.12,21 The objective of this study is to
ompare the effectiveness of these two forms of CHX
0.2% bioadhesive gel and 0.12% rinse) in the preven-
ion of postoperative AO after the extraction of re-
ained third molars, by means of topical application to
he wound during the 7 days after the intervention.

aterials and Methods

This clinical study was a randomized, prospective
linical trial with parallel groups in a single center. It
as carried out in the Faculty of Odontology at the
niversity of Seville and in the Oral and Maxillofacial
urgery Service of the Virgen de Rocio University
ospitals, Seville. The study involved the treatment of
3 patients of both genders, between the ages of 18
nd 60 years old, from June 2005 to November 2005.
hese patients presented with a mandibular third
olar with a difficulty index ranging between 4 and 7,

nclusive, according to the Koerner scale.22 The de-
ree of difficulty was rated by a single investigator
ho performed all preoperative patient selection. Ex-

raction of the molar was required. The patients could
ot take any type of antibiotic or analgesic in the 4
ays preceding the procedure. Exclusion criteria in-
luded the following: nonfulfillment of 1 or all of the
nclusion criteria, patients with any other disease

hich would contraindicate oral surgery, patients
ith AIDS or any type of immunosuppression, preg-
ant or lactating women, patients allergic to chlo-
hexidine, articaine, paracetamol or ibuprofen, pa-
ients in whom the administration of epinephrine is
ontraindicated, patients who required the simulta-
eous extraction of two wisdom teeth, patients who
resented with a jawbone associated pathology, pa-
ients in whom the extraction of the retained wisdom
ooth lasted for more than 30 minutes and noncoop-
rative patients (psychic-motor dysfunction and be-
avior disorders).
All of the patients in the study gave their informed

onsent, and were covered by public liability insur-
nce. The study was approved by the Ethics Commit-
ee of the University of Seville and followed the prin-
iples of the Helsinki Declaration.
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Two pharmaceutical forms of CHX were studied:
.2% bioadhesive gel and 0.12% mouth rinse (Labora-
orios Lácer SA, Barcelona, Spain). The aim was to
ompare the decrease in postoperative AO incidence
mong the group of patients who received applica-
ion of CHX bioadhesive gel, and those who received
HX rinse, both in the topical form, during the post-
perative period after surgery to extract the mandib-
lar third molar.
The patients underwent intervention of the inferior

lveolar nerve and buccal nerve under local anesthe-
ia (articaine 4% epinephrine, Laboratorios Inibsa,
arcelona, Spain). A bayonet incision was performed

n order to gain access to the wisdom tooth, carrying
ut osteotomy in all cases and dental sectioning when
ecessary. Once the tooth had been extracted, the
lveolus was cleaned, the bone edges were smoothed,
nd bioadhesive 0.2% chlorhexidine gel was applied
nside the alveolus. Finally, the wound was sutured

ith simple 4/0 silk stitches.
The patients were randomly classified into 2 groups

y means of a simple allocation using a computer
rogram: the gel group and the rinse group, accord-

ng to the pharmaceutical form of CHX used during
he postoperative period. Having carried out the pro-
edure, the envelope corresponding to the patient
ode was opened, and this indicated the group to
hich the patient had been assigned. By way of
ostoperative treatment, the patients took 600 mg

buprofen (1 tablet every 8 hours) and 500 mg of
4.05 mg paracetamol codeine (1 tablet every
hours; Cod-efferalgan®, Bristol-Myers-Squibb, Ma-
rid, Spain).
The patients in the gel group continued topical

reatment with bioadhesive CHX gel, applied to the
urgical wound twice a day (morning and night time)
uring the first postoperative week, beginning on the
ame day as the intervention. The patients in the rinse
roup continued topical treatment with CHX mouth-
ash, used twice a day (morning and night time)
uring the postoperative week, beginning on the
ame day as the intervention.

The independent variable was the application of
HX bioadhesive gel or CHX rinse during the postop-
rative period. The main dependent variable was the
ppearance of postoperative AO according to Blum’s
tandardized criteria.

Subjects were evaluated on the third and seventh
ostoperative day. Diagnosis of AO was considered
ositive when patients presented with postoperative
ain in and around the dental alveolus, that had in-
reased in severity sometime between the first and
hird postoperative day, and was accompanied by
artial or total loss of the intra-alveolar blood clot. In
ddition, the link between the appearance of postop-
rative AO and the risk variables described in the
 115
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iterature were analyzed: age, gender, smoking, oral
ontraceptives, and degree of difficulty of extraction.
All clinical assessment was carried by a single blind

nvestigator, trained by the directors of this study
n previous studies sharing the same AO criteria.
ll study subjects reported using the medication
rescribed to them. Compliance assessment was
chieved by intention-to-treat analysis. Tolerance to
he treatment, defined as the frequency that patients
eveloped 1 or more adverse effects was assessed on
verbal score of 1 (maximum tolerance) to 5 (mini-
um tolerance or maximum intolerance) during the

hird and seventh postoperative day. The �2 test was
pplied for the comparison of the proportions be-
ween the 2 groups (gel and rinse), and Student t test
or the comparison of the mean values in quantitative
ariables.

esults

A total of 73 patients underwent intervention (73
andibular third molars). There were 41 patients in

he gel group and 32 patients in the rinse group. The
rogress of a total of 70 were followed until the end
f the study, because 2 patients from the gel group
nd 1 from the rinse group did not complete the
tudy. The average age was 29 years old (ranging from
8 to 59). Fifty-four patients were female and 19 were
ale. Eight women were taking oral contraceptives.
wenty-nine patients were smokers (16 females and
0 males). Details of both groups regarding age, gen-
er, smoking habits, use of oral contraceptives, and
egree of difficulty are displayed in Table 1 (signifi-
ant statistical differences were not found between
he two groups).

In the gel group, 7.5% of AO incidence was found,
hile in the mouthwash group, there was 25%; the
ifference was statistically significant, P � .040 for
he �2 test (Table 1). None of the patients displayed
dverse effects to the treatment, and there was ade-
uate tolerance in both groups.

iscussion

Currently, there are two main etiopathogenic the-
ries about AO: Birn’s fibrinolytic theory and the
acterial theory.3,15-19,21 With respect to these etio-
athogenic theories, the prevalence of one theory
ver the other has not been generally accepted, as
here is no conclusive data to definitively reject or
ccept one of the two. The origin of AO probably lies
n an interactive mix of both theories.

Epidemiological studies related to AO have identi-
ed various risk factors in the development of AO,
ainly: difficulty of extraction, surgeon’s inexperi-

nce, use of oral contraceptives, advanced age, fe-
ED
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O

F
ale gender, smoking, immunosuppression, and sur-

ical trauma.18,22

The preventative measures taken in the therapeutic
anagement of AO are summarized as follows: wash-

ng with saline solution, eugenol dressings to provide
elief, antifibrinolytic agents, antibiotics, and antisep-
ic agents. These last 2 measures are, probably, those
hat have had the most success in the prevention of
O.20,23,24,29 Antibiotics are more expensive, may cre-
te resistance and their efficiency in the prevention of
O has been questioned by several authors.19

The contributions which support the validity of
HX in the control of bacterial plaque25 and the

elation between oral hygiene and the prevention of
lveolitis sicca26 have been numerous to date.

CHX has been shown to be a good preventative
gent of AO. Various application protocols have been
tudied, both in mouth rinse and in the postoperative
ntra-alveolar application of bioadhesive gel, although

Table 1. DATA ON DEMOGRAPHICS, DIFFICULTY
INDEX OF EXTRACTION, ALVEOLAR OSTEITIS
INCIDENCE, AND TOLERANCE OF THE TREATMENT
CARRIED OUT

Gel Group
(n � 41

Patients; 56.2%)

Rinse Group
(n � 32

Patients 43.8%)

ge, mean (yr) 28 26
ge, range (yr) 59-18 49-18
ender
Female, n (%) 27 (65.8) 27 (84.4)
Male, n (%) 14 (34.2) 5 (15.6)

moker
Yes, n (%) 16 (39.9) 10 (31.3)
No, n (%) 25 (60.1) 22 (68.7)

ontraceptives
Yes 6 (14.6) 2 (6.3)
No 35 (85.4) 30 (93.7)

ifficulty index of
extractions*

4 6 (14.7) 5 (15.6)
5 20 (48.7) 16 (50)
6 14 (34.1) 11 (34.4)
7 1 (2.5) 0

olerance†
1 28 (68.3) 25 (79.1)
2 6 (16.6) 4 (14.5)
3 3 (8.3) 1 (3.2)
4 2 (6.8) 1 (3.2)
5 0 0

lveolar osteitis‡
Yes 3 (7.5) 8 (25)
No 37 (92.5) 24 (75)

ata are n (%) except where noted.
*●●●
†Verbal scale from 1 meaning totally tolerable, to 5 meaning

otally intolerable.
‡Student t test, P � .040.

glesias et al. Chlorhexidine Gel vs Rinse and Osteitis. J Oral
axillofac Surg 2007.
171
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here are no studies which simultaneously compare
he effectiveness of CHX bioadhesive gel with CHX
inse following the extraction of retained mandibular
hird molars.

In a recent meta-analysis by Caso et al21 on the use
f CHX on impacted third molars in the postoperative
eriod, the authors concluded that the use of CHX
outh rinse from the day of intervention and during

he postoperative period produce a decrease in AO
ncidence. The minimum postoperative period of
ime during which mouthwash should be applied
ould not be determined in this study.
Berwick and Lessin17 did not discover differences

n AO incidence in the 2 study groups (CHX 0.12%
nd cetylpyridinium 0.05%). Delilbasi et al27 found
imilar percentages of AO, using 0.2% CHX mouth
inse and saline solution. Ragno and Szkutnik16 dis-
overed a 17.5% decrease in the group that used 0.2%
HX mouth rinse after the extraction of retained third
olars compared with 36% of AO in the control

roup (placebo).
Larsen28 found 16% of AO in the control group

placebo) compared with 8% in the experimental
roup (0.12% CHX mouth rinse during the pre and
ostoperative weeks). Other authors have found a
0% decrease of AO incidence using 0.12% CHX
outh rinse. Torres et al29 discovered an 11% de-

rease of AO in the experimental group (intra-alveolar
ioadhesive 0.2% CHX gel) after the extraction of
etained mandibular third molars, compared with 30%
n the experimental group (intra-alveolar medication
ersus placebo).
The only study that we have found which com-

ares various proportions of chlorhexidine did not
how significant differences between the 0.1% and
.2% CHX groups. There was a significant improve-
ent between both chlorhexidine groups and the

ontrol group.25 Although the concentration of chlo-
hexidine was different in the gel group and in the
outhwash group, previous data supports the com-
arability of both groups.
The number of patients in this study is sufficient to

ssess the main variable: appearance or absence of AO
ostextraction. In other studies, this number ranges
etween 20 and 67 per group.15,17,18,25,27 The aver-
ge age of the patients was higher than that obtained
y other authors. With respect to the proportion of
ales/females, there are studies such as those by
orres et al29 and Hermesch et al,30 which coincide
ith our data, while other authors had a similar pro-
ortion of males/females30 in their studies. With re-
pect to the use of oral contraceptives (14%), we
btained similar results to those of Torres et al.29 In
ther studies such as those by Larsen28 and Hermesch
t al,30 the results showed percentages of 53% and
2% respectively for women who were taking the oral
ED
 P

RO
O

F

ontraceptives, while in the study by Bonine,31 this
alue did not surpass 6%.
The percentage of patients who smoked, was

igher than in studies by other authors such as Torres
t al29 (25% of smokers in their sample) and Larsen28

28.16% of smokers). Nevertheless, these percentages
re within the limits found in other literature (16.3%,
5.12% and 25.42%).27,30,31 We have not found signif-

cant statistical differences in AO incidence in groups
f smokers and nonsmokers, nor have we found sig-
ificant differences between patients who take con-
raceptives and those who do not.

In the experimental group (gel), we found a statis-
ically significant decrease (70%, P � .05) in the inci-
ence of postoperative AO compared with the
outhwash group. These results may be explained by

he bioadhesive properties of the gel, which prolong
he release of CHX at the application site. No adverse
ffect was recorded in the patients treated, as referred
o in other similar studies.31

The results of this clinical study show that the
pplication of bioadhesive 0.2% CHX gel to the post-
perative wound after the extraction of retained man-
ibular third molars decreases AO incidence com-
ared with the application of 0.12% CHX mouthwash
nder similar circumstances.
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AQ9— Please confirm 68.7% is correct for non-smoking rinse group.

AQ10— For Tolerance, and Alveolar osteitis, please add comment in footnote as to why the
number of patients in the gel group do not add to 41, and for Tolerance, rinse group, why the
number of patients does not add to 32. Please check that percentages are correct for these
categories.

AQ11— Please add to * footnote: Explanation of the scale used for difficulty index of extractions.
Please note “number of teeth” was removed from heading; if needed, please clarify meaning
of the phrase (eg, number (quantity) of teeth extracted, number of the tooth that was
extracted, order in which the teeth were removed, or otherwise).

AQ1— Please approve or modify short title for running head (must be � 45 characters, including
spaces).

AQ2— Please provide complete affiliation information for each author: position (eg, Professor),
Department(s), institutional affiliation, and location (city, state, and country if not USA).

AQ3— Structured abstract headings are required, per journal style, and have thus been added.
Please approve or modify placement.

AQ4— Date of publication for Crawford in reference list is 1986; is 1896 meant here?

AQ5— Please confirm AO meant here.

AQ6— ‘Conclusion’ is never allowed as a heading, per journal style, and has thus been deleted.

AQ7— Unable to verify journal on PubMed, or article with this title by this author; please confirm
it is correct.

AQ8— Unable to verify reference on PubMed, using search of journal and first author; please
confirm it is correct.

AUTHOR QUERIES

AUTHOR PLEASE ANSWER ALL QUERIES 1


