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Commentary
Root surface caries is often thought of as a modern disease, how-

ever examinations of the dental remains in prehistoric, Bronze Age 

(1800-700BC) populations have shown that root caries accounted 

for 68% of all carious teeth recorded1 even in these ancient times. 

With this in mind it might be prudent to consider some current 

background knowledge of root surface caries disease before assess-

ing the intricacies of this randomised controlled clinical trial (RCT). 

A recent systematic review estimated that root caries incidence was 

23.3% (95% confidence interval, 17.1-30.2%) and suggested that 

older adults may experience similar or higher levels of new caries 

than do school children, who are the primary recipients of caries-

prevention programmes.2  It is possible that the magnitude of the 

root caries problem will grow in the coming years as the aging  

population swells and the retention of teeth increases.3

When diagnosing root surface caries it is important to distin-

guish between active and inactive lesions. Fejerskov and colleagues 

described nine different diagnostic categories ranging from inac-

tive to active lesions and including expectation of pulpal involve-

ment and whether a root surface filling was already present. They 

also reported that the buccal surfaces of lower molars and premo-

lars and upper canines were the most severely affected with root 

surface caries.4 Modern diagnosis of root surface caries is based on 

tactile and visual criteria (colour and appearance)5  and may be sup-

ported in the future with other methods such as electrical caries  

measurements6 or laser fluorescence.7

Already over 20 years ago it was shown that the activity of root 

caries lesions can be reduced using meticulous tooth brushing with 

a fluoride toothpaste.8   Two other commentaries from this journal 

have dealt with root surface caries treatment. Richards summarised 

that fluoride has a beneficial effect on root caries.9 A further sum-
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SUMMARY TRIAL/CARIES

Design  Randomised controlled trial

Intervention  Elders having at least five teeth with exposed roots, 

no serious medical problems and basic self-care ability (including oral 

hygiene practices) were randomly allocated into one of four prevention 

groups. Individualised oral hygiene instruction was provided to each 

participant, focusing on effective brushing with a manual toothbrush, 

and use of fluoride toothpaste was recommended. Before applications of 

the study agents, a piece of gauze was used to clean and dry the teeth. 

Then water (placebo control), chlorhexidine varnish (Cervitec, Ivoclar 

Vivadent AG, Schaan, Liechtenstein), sodium fluoride varnish (Duraphat, 

Pharbil Waltrop GmbH, Waltrop, Germany) or SDF solution (Saforide, 

Toyo Seiyaku Kasei Co. Ltd., Osaka, Japan) was applied onto the exposed 

root surfaces of participants in the respective groups by means of a 

disposable microbrush. The participants were instructed not to eat for 

half an hour after treatment. Applications of water or SDF solution were 

repeated every 12 months, and applications of chlorhexidine varnish or 

sodium fluoride varnish were repeated every three months.

Outcome measures  Root Caries Index (RCI) was calculated as follows: 

(no. of root caries lesions/no. of teeth with gingival recession/person) 

x 100. Treatment effects were also measured by prevented fraction 

(PF), relative risk and the number (of elders) needed to treat (NNT) to 

prevent one elder from developing root caries.

Results  Results Two thirds (203/306) of the included elders were 

followed for three years. Significantly lower relative risks for developing 
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Question: In patients at risk of root caries, is 
individualised oral hygiene instruction (OHI) 
every three months, OHI and applications of 
chlorhexidine varnish every three months, OHI 
and applications of sodium fluoride varnish every 
three months, or OHI and annual applications 
of silver diamine fluoride (SDF) solution most 
effective in preventing root caries?
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Table 1 Prevented fraction and number needed to treat 
(NNT) at three years

Prevented 
Fraction NNT (95%CI)

OHI + chlorhexidine vs. OHI 57% 3.2 (2.1–8.3)

OHI + sodium fluoride vs. OHI 64% 3.1 (2.1–7.7)

OHI + SDF vs. OHI 71% 2.5 (1.8–4.8)

new root caries were found in the elders in the chlorhexidine, sodium 

fluoride and SDF groups compared with the control (OHI only) group. 

The mean numbers of new root caries surfaces in the four groups were 

2.5, 1.1, 0.9 and 0.7 respectively (ANOVA, p < 0.001). The prevented 

fraction and numbers needed to treat are shown in Table 1.

Conclusions  Applications of SDF solution, sodium fluoride varnish 

and chlorhexidine varnish are more effective in preventing new root 

caries than OHI alone. The results of this study provide support for 

the clinical and community use of the three test materials, in addition 

to improvement in oral hygiene, to prevent the development of root 

caries in institutionalised elders.

© 2011 Macmillan Publishers Limited. All rights reserved



� SUMMARY REVIEW/ORTHODONTICS

www.nature.com/ebd� 71

CARIES

mary described the limited evidence of the effect of chlorhexidine 

varnish (CHX-V) on root caries.10  Recently a randomised controlled 

trial, also involving older adults (58-84 years of age) has reported 

that primary root caries lesions may be reversed after daily intake of 

milk supplemented with fluoride and probiotic lactobacilli.11

In this RCT patients were recruited from an outreach dental pro-

gram where dental care was provided to several thousand patients.12 

This study population of 306 participants was derived from elders 

living in 21 residential and nursing homes for the aged in Hong 

Kong. The same research group described another randomised con-

trolled trial comparing two restorative interventions to treat root 

surface caries in 103 elders from the same overall population.13 The 

relationship of the two separate study groups to each other and to 

the overall population was not reported. Indeed it is not clear if any 

of the tooth root surfaces were filled prior to inclusion. 

The selection of elders with at least five teeth with exposed roots 

was reported but the extent to which the roots were exposed, how 

this recession might have changed over the study period and the 

pulpal vitality, endodontic status and periodontal parameters  

were lacking.

One third of the participants dropped out of the study, which is a 

significant number, even when the investigators report that dropout 

rates were similar in the four groups. It is not clear if the reasons for 

dropout were also equally distributed in the four groups.

The baseline measurements were recorded at the same time as the 

interventions were administered, although by different dentists. A 

run out of the baseline data for a year for example may have provid-

ed valuable initial data before the study started. Another possibility 

may have been a cross-over design but this would add complexity 

and may result in even more dropouts.

It was also not clear to what extent the 21 different centres were 

dissimilar. Although it was conveyed that the participants did not 

have free access to sugar, this is not the same as measuring or record-

ing sugar intake with for example diet analysis data.

Root caries was recorded as present when a suspect root lesion 

‘could be easily penetrated by a sharp sickle-shaped probe with light 

force’. No other diagnostic types of root surface lesion were recorded 

and this may be a shortcoming. The definition of light force was also 

not reported.  It would have been interesting, from a clinical per-

spective, to know in which teeth and surfaces the resulting new root 

surface caries were recorded. 

Quality assessment of reports of randomised controlled trials 

often assess whether the randomisation methods, allocation con-

cealment and blinding were adequate or not.14

In this trial random assignment was undertaken by drawing num-

bers from a bag. Ideally assignment should be concealed and occur 

at the latest time-point possible. As all groups received oral hygiene 

instruction (OHI) it would have been possible to assign to the appro-

priate group after OHI. Experienced clinicians may have been able 

to un-blind the interventions – water (placebo) being easier to differ-

entiate from the three other test materials. From the report it is not 

possible to ascertain if allocation concealment and blinding were 

adequate. Systematic reviewers, who include this RCT in the future, 

may decide to investigate these issues further.

The number of elders needed to treat (NNT) for chlorhexidine, 

sodium fluoride and silver diamine fluoride (SDF) were 3.2, 3.1 

and 2.5 respectively. ����������������������������������������       The best NNT is 1, when everyone experi-

ences benefit with the treatment and no one with the control, 

although there are no set limits for NNTs to be considered clini-

cally effective. In this case, with overlapping confidence intervals, 

there appear to be similar results in all groups and a final decision 

on which therapy to use in clinical practice may come down to 

personal choice of either patient, clinician or both or other factors 

such as cost and practicality.

Those undertaking randomised controlled trials need to take 

account of systematic reviews in their specialist areas. Systematic 

reviews may play several roles – assimilating the evidence from 

more than one study, be that narratively or quantitatively, identi-

fying gaps in the evidence for future research and exactly defining, 

for example, the inclusion criteria used and proposed for future 

studies. A systematic review may also address the economic factors 

of different interventions to inform patients, clinicians and other 

stakeholders of this important aspect. Systematic reviews should 

be seen as works-in-progress, periodically updated as evidence 

changes. With this in mind  ‘clinical trials should begin and end 

with systematic reviews of relevant evidence’.15  For this reason, 

although this trial describes the addition of three test materials, 

in addition to improvement in oral hygiene as being effective to 

prevent the development of root caries in institutionalised elders 

in this specific population – it may be wise to wait for a system-

atic review of this topic to assess the reproducibility and generalis-

ability of this result especially with reference to other population 

groups and settings.
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