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Introduction

Daily removal of supragingival dental plaque is a major 
factor in the prevention of caries, gingivitis and periodontitis. 
Proper control of bacterial plaque is obtained through the 
mechanical removal of the biofilm by the proper use of the 
toothbrush and floss. However, some studies have shown 
that the mean time of brushing tooth surfaces is not sufficient 
to obtain a proper cleaning [Beals et al., 2000] and only 
2–10% of the patients use dental floss regularly and 
effectively [Bader, 1998]. In addition, it has been 
demonstrated that even after education and motivation of 
the patient to the proper use of toothbrush and floss, 
compliance is reduced with time [Stewart and Wolfe, 1989]. 
The result is the persistence of plaque in some areas, 
particularly on the interproximal surfaces of teeth. Many 
studies have demonstrated the effectiveness and usefulness 
of antiseptic mouthwashes containing active ingredients 
such as chlorhexidine and essential oils (EO) to prevent and 
control the formation of plaque and gingivitis, when used 
in addition to mechanical procedures [Lang et al., 1982; De 
Paola et al., 1989; Cortés-Dorantes et al., 2015]. Chlorhexidine 
is still the gold standard. The results of epidemiological 

S. Mummolo, E. Cirillo*, M. Ciribè*, R. J. Manenti, 
A. Galeotti*

Department of Life, Health & Environmental Sciences, Postgraduate 
School of Orthodontics, University of L’Aquila, L’Aquila, Italy
*Bambino Gesù Children’s Hospital IRCSS, Dentistry Unit, Rome, 
Italy

Email: stefano.mummolo@univaq.it

DOI: 10.23804/ejpd.2022.23.01.15

Abstract

EJPD 2022 CLINICAL FOCUS

Periodontology. 
Part 1: Gingivitis  
in adolescence.  
Review of the  
literature  
and case reports

KEYWORDS Mouthwash; Plaque control; Gingivitis.

studies show how gingival inflammation is a component of 
periodontitis and, similarly, how gingivitis precedes the onset 
of periodontitis [Fine et al., 2007; Paraskevas, 2005; Diamanti 
et al., 2021]. The latter is a chronic inflammatory disease 
that causes the destruction of the tissues surrounding the 
teeth. It is principally caused by specific anaerobic pathogens 
contained in the dental plaque organised on the tooth 
surface. Its progression leads to bone loss and is the main 
cause of edentulism among adults. 

Recent studies have shown that contrary to what was 
previously thought, untreated gingivitis does not always lead 
to periodontitis [Charles et al., 2001; Overholser et al., 1990; 
Sharma et al., 2002]. The signs and symptoms of gingivitis 
can remain steady for years, without ever evolving into 
periodontal lesions that include aspects such as bone loss 
and epithelial attachment. The two conditions, therefore, 
were considered belonging to different diseases: the degree 
of susceptibility of the individual will determine whether 
periodontitis occurs. However, gingival inflammation 
represents a significant risk factor for periodontitis [Sharma 
et al., 2004; Charles et al., 2004; Pizzo et al.,  2008].

Pharmacological agents

The mechanical control of the bacterial biofilm is an 
indispensable requirement for achieving and maintaining a 
state of health of the periodontal tissues. 

Among the additional pharmacological agents, the gold 
standard is chlorhexidine-based mouthwash (CHX) [Cortelli 
et al., 2009]. It has broad-spectrum antimicrobial properties, 
which include a large number of Gram-positive and Gram-
negative bacteria [Fine, 1998; Kubert et al., 1993].

The anti-plaque effect of chlorhexidine (CHX) is the result 
of the dicationic nature of the chlorhexidine molecule, which 
gives the agent the property of persisting the antimicrobial 
effect on the tooth surface; but for its antimicrobial action 
and high substantiveness, side effects, such as pigmentation, 
taste alteration and the formation of supragingival calculus 
limit its continued use. Essential oil (EO) mouthwashes have 
been used for years as an adjunct to brushing in oral hygiene. 
Their effectiveness in controlling plaque and gingivitis is well 
documented in literature [Sharma et al., 2004; Charles et 
al., 2004; Pizzo et al., 2008; Cortelli et al,. 2009]. They kill 
microorganisms by destroying their cell walls and inhibiting 

The aim of this work was to evaluate the antiplaque effect 
of mouthwashes for gingivitis in adolescence.

Essential oil mouthwash is considered an effective chemical 
agent as an adjunct to mechanical plaque control, without 
adverse effects compared to chlorhexidine (pigmentation, 
changes of taste, and formation of supragingival calculus), 
which limits its continuous use. Two cases are reported 
showing the results obtained with the use of a chlorhexidine 
mouthwash followed by an ozonated olive  oil-containing 
mouthwash as an adjunct to tooth brushing with electric 
round-oscillating toothbrush.
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their enzymatic activity [Fine, 1998; Kubert et al., 1993]. 
Furthermore, phenolic compounds like EOs are known to 
interfere with the inflammation process. The antibacterial 
action is particularly effective due to the ability of the 
mouthwash with EOs to penetrate the biofilm [Dewhirst, 
1980; Mummolo et al., 2020]. Conventional EO mouthwashes 
contain ethanol, a chemical used to dissolve numerous 
substances in mouthwashes, including CHX. The 
concentration of ethanol present in the mouthwash with 
EOs is more than 20%, sufficient to dissolve EOs but not 
enough to have a direct antibacterial effect [Ouhayoun, 
2003; Sissons et al., 1996]. 

Essential oil mouthwashes are used for many years in the 
prevention and treatment of periodontal disease. The 
effectiveness of the EO mouthwash in controlling plaque 
was demonstrated in many clinical trials, both long- and 
short-term. In short-term studies [Marchetti et al., 2009; 
Rosin et al., 2002], EO significantly reduced plaque 
accumulation in 4- and 21-days plaque regrowth models. 
However, when the EO rinse was compared to the CHX 
formulation, the latter showed better antiplaque effects. In 
contrast, recent studies [Riep et al., 1999; Saccomanno et 
al., 2021] have demonstrated that the EO rinse was as 
effective as the CHX rinse in inhibiting plaque regrowth. 
The effectiveness of the EO rinse was also demonstrated in 
long-term studies in which it was used as a supplement to 
mechanical hygiene measures. In those studies, which varied 
in length from 3 to 9 months, EO-containing mouthwashes 
significantly reduced plaque accumulation and gingivitis 
when compared to the placebo. Although EO formulations 
were less effective in reducing supragingival plaque 
accumulation than CHX [Overholser et al., 1990], in contrast 
a more recent study [Charles et al., 2004] has demonstrated 
that the EO mouthwash and the CHX mouthwash have 
comparable antiplaque and antigingivitis activity. 
Furthermore, several studies have demonstrated that EO 
and CHX rinses were equally effective in reducing gingival 
index scores and the number of bleeding sites [Overholser 
et al., 1990; Charles et al., 2004; Saccomanno et al., 2021]. 
Finally, in a recent systematic review, the authors concluded 
that although the effects of CHX ensure higher control of 
plaque, there are no marked differences in the control of 
gingival inflammation. Therefore, the EO mouthwash appears 
to be a reliable alternative to the CHX mouthwash in those 
cases where the dental professional has judged that long-
term anti-inflammatory oral care may be beneficial, while 
for indications where plaque control is the focus, a CHX 
mouthwash remains the first choice [Quinzi et al., 2019; 
Colombo et al., 2019]. The bacterial microflora, present in 
the oral cavity, contributes to the health of the host and 
prevents infections by potentially pathogenic exogenous 
microorganisms, thus providing resistance to the colonisation 
of these parasitic species, and by regulating the inflammatory 

response towards the commensal bacteria that host the 
buccal cavity. Two literature reviews show that there is 
moderate-to-high evidence that the concentration of oral 
microbiota, causing an alteration of the quantity 
of Streptococcus mutans and Lactobacilli can basically affect 
the process of dental caries and tooth enamel 
demineralization, due to their acid production and tooth 
adhesive properties. 

Professional and home protocol

The professional management of bacterial biofilm follows 
a minimally invasive prophylaxis protocol called Guided 
Biofilm Theraphy (GBT). GBT is divided into several steps 
which include, first of all, the assessment of the single patient 
and its oral health [Mummolo et al., 2020; Paduano et al., 
2018].

The localization of the bacterial biofilm is then identified 
through the application of the plaque detector. The deposits 
of plaque and tartar as well as extrinsic enamel 
discolourations are then removed with the use of air flow. 
The remaining tartar is then removed with an ultrasonic 
scaler. Finally, the dental surfaces are polished with a brush 
and prophy paste [Ouhayoun, 2003; Libonati et al., 2019]. 
During the professional hygiene session, the patient receives 
instructions regarding the tools to use at home. The dental 
home care of the biofilm will be performed through the use 
of a roto-oscillating electric toothbrush with a round head 
2/3 times a day and dental floss. In association with the 
mechanical control, patients with severe gingivitis are advised 
to perform two rinses a day with a mouthwash for a 
maximum period of ten days [Sissons et al., 1996]. The role 
of an antiseptic agent in these cases is considered primary: 
in association with the removal of plaque and tartar deposits, 
the chemical control of the biofilm is, in fact, aimed at 
reducing the bacterial load and preventing the recolonisation 
of the treated sites, especially in the first weeks after 
treatment. After this phase, referred to as “active therapy”, 
we move on to a protocol for the maintenance of  the oral 
health achieved: the patient will perform two rinses a day 
with an ozonated olive oil-based mouthwash. In this case 
there are no time limitations in this type of mouthwash 
because it is for daily use and does not have short or long-
term side effects.

Case reports 

Case report 1
A 14-year old male patient (Fig. 1-7) in good general 

health, showed the following indices. 
-		 Visible Plaque Index (VPI): 100% at T0; 38% at T1 (after 

FIG. 1 The patient at the first visit (T0). FIG. 3 Details of signs of periodontal suffering 
after scaling (T0).

FIG. 2 The patient at T0 after scaling 
and receiving instructions for home 
oral care.
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10 days); 65% at T2 (after 3 months); 23% at T3 (after 6 
months). 

-		 Gingival Bleeding Index (GBI): 100% at T0; 50% at T1 
(after 10 days); 92% at T2 (after 3 months); 25% at T3 
(after 6 months).

Case report 2
A 16-year old male patient (Fig. 8-10) in good general 

health, showed the following indices.

-		 Visible Plaque Index (VPI): 80% at T0; 0% at T1 (after 10 
days); 0% at T2 (after 3 months). 

-		 Gingival Bleeding Index (GBI): 80% at T0; 5% at T1 (after 
10 days); 0% at T2 (after 3 months).
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