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ABSTRACT

Dental care was determined to be one of the most common unmet health care in Special needs patients. As special needs pa-
tients have certain limitations, routine dental treatment cannot be performed. Radical treatment modalities such as sedation or
general anaesthesia are often required. However, these treatment modalities have their own risks. During recent times, there
has been a revival in interest in using silver diamine fluoride to arrest dental caries. This review makes a case for using the silver
fluoride bullet in special needs individuals to simplify the treatment procedure and make radical treatment modalities unneces-

sary.
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INTRODUCTION

In the field of dentistry, special needs patients are individuals
who present with physical, sensory, mental, growthor medi-
cal limitations, whether they are transitory or permanent.
Due to their limitations, these individuals need differenti-
ated dental treatment.! The US Maternal and Child Health
Bureau stated that Children with Special Health Care Needs
(CSHCN) are “those who have or are at increased risk for a
chronic physical, developmental, behavioural, or emotional
condition and who also require health and related services
of a type or amount beyond that required by children gener-
ally”.2 Special Care Dentistry (SCD) is concerned with pro-
viding and enabling the delivery of oral care for people with
an impairment or disability.?

According to the World Health Organization (WHO), near-
ly 600 million persons around the world or 1 in every 10
persons have some form of disability.* In the United States,
nearly 15 million children or 1 in 5 children have special
health care needs.’ In India, a total of 2.21% of the popula-
tion or 2.68 Crore persons are disabled. The prevalence of
disability is highest in the age group 10-19 years. It consists
of 46.2 lakhs persons and makes up 17% of the total disabled
population.®

Informally collected evidence suggested that CSHCN are at
increased risk for poor oral health.” Dental care was deter-
mined to be the most common unmet health care need for
these children.®® Several factors are associated with the un-
met dental care needs. These factors encompass the difficul-
ties associated with the treatment. CSHCN often require ad-
vanced pharmacologic behaviour guidance modalities such
as sedation or general anaesthesia. These modalities are not
always available and have risks inclusive of effects on brain
development in young children and mortality.'

Due to the hurdles expected during the treatment of
CSHCN, an agent which is capable of preventing and lim-
iting the damage and discomfort caused by dental caries
is required. In turn, this agent will constrain the difficul-
ties associated with more radical treatment modalities. One
such agent is silver diamine fluoride (SDF). Though not
new, the solution has recently been in the limelight. Clini-
cians throughout the world have been showing interest in
SDF due to its effectiveness in arresting the progression of
carious lesions.!!!?

However, even with global acceptance, very few articles
have explained the use of SDF in individuals with special
needs. This update attempts to encourage the use of SDF in
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these individuals to provide for their unmet dental needs and
improve their health and quality of life.

SILVER DIAMINE FLUORIDE

SDF is a clear, colourless, odourless solution of silver, fluo-
ride and ammonium ions. It is also known as Ammoniated
Silver Fluoride, Ammoniacal Silver Fluoride, Silver Am-
monium Fluoride, Silver Fluoride Diamine, Diamine Silver
Fluoride, Silver Diamine Fluoride, Diamine Silver Fluoride,
Silver Fluoride.”"” Additionally, due to its hypothesized
ability to halt the caries process and simultaneously prevent
the formation of new caries, it is referred to as “silver fluo-
ride bullet”. 1

In 1917, Percy Howe was the first to add ammonia to sil-
ver nitrate and prepare a solution which became known as
“Howe’s solution” (ammoniacal silver nitrate).'® This solu-
tion was used to arrest caries for the next 50 yrs. This initial
combination acted as the back bone for the formation of sil-
ver diamine fluoride solution.

In 1969, Nishino was the first to study Silver diamine fluo-
ride at Osaka University in Japan. Later, The Central Phar-
maceutical Council of the Ministry of Health and Welfare of
Japan approved “Diamine silver fluoride” for caries preven-
tion.!” The solution was marketed as Saforide solution (Toyo
Seiyaku Kasei Co. Ltd, Osaka, Japan).2®2"-?2 Since then, more
than four decades have witnessed the effective use of SDF as
a preventive material.

In August 2014, The U.S. Food and Drug Administration
(FDA) gave clearance to SDF for dental use in the United
States.” The solution is available as a 38% concentration
comprising of 24.4-28.8% (w/v) silver and 5.0-5.9% fluo-
ride, at pH 10, and marketed as Advantage Arrest by Elevate
Oral Care, LLC, West Palm Beach, Florida. Currently, SDF
is marketed in different concentrations across the globe. Ta-
ble 1 summarizes its availability.!*!

Mechanism of Action:
The mechanisms by which SDF arrests and/or prevents den-
tal caries are:

Obturation of dentinal tubules:

When applied topically, a squamous layer of silver protein
conjugate is formed on the exposed dentinal area. The den-
tinal tubules are partially plugged and there is increased
resistance to acid dissolution and enzymatic digestion. Hy-
droxyapatite, fluorapatite, silver chloride, and metallic silver
form a protective layer on the exposed organic matrix.?>2

Anti-microbial action of silver:
Silver ions act directly against bacteria by breaking mem-
branes, denaturing proteins, and inhibiting DNA replication.?*

Additionally, silver present in the SDF solution is reactivated
when the dead bacteria (bacteria killed by silver ions) are
added to the living bacteria. This reactivated silver again ef-
fectively kills the living bacteria. The dead bacteria act as a
reservoir and show biocidal activity towards the viable bac-
terial population. This reservoir effect helps explain why sil-
ver deposited on bacteria and dentin proteins within a cavity
has sustained antimicrobial effects. This concept of the dead
bacteria killing the living bacteria is called as the “zombie
effect”.”

Cariostatic action mediated by fluorapatite
Remineralisation of the demineralised inorganic tooth min-
eral is supported by the fluoride ions in SDF. Fluorapatite,
silver phosphate and calcium fluoride are formed. They pro-
duce a surface more resistant to acid dissolution.?

Anti-enzymatic action on organic component
Silver diamine fluoride specifically inhibits the proteins that
break down the exposed dentine organic matrix.” These in-
clude matrix metalloproteinases, cathepsins, and bacterial
collagenases.*

DISCUSSION

SDF can be used in a variety of clinical conditions. It can be
used in cases of active cavitated dental carious lesions, cari-
ous lesions which may not be treated in one visit, and exten-
sive lesions which need to be temporarily controlled due to
the presence of external factors (such as financial restraints)
which do not allow for completion of treatment.?® Later, the
arrested lesions can be restored via Silver Modified Atrau-
matic Restorative Technique (SMART).

All these indications, suggest the SDF can be a great alter-
native for the treatment of untreated decay in young chil-
dren. In case of CHSCN, caregivers reported higher unmet
dental care needs when compared with their medically un-
remarkable peers. *** A National Survey conducted in 2007
on CSHCN stated that 22.8% of caregivers reported pres-
ence of cavities in the previous 6 months in children younger
than 18 years.* In addition, about 15% to 18.7% of caregiv-
ers reported that their child had toothache in the previous 6
months.*

SDF can also be used in conditions where traditional res-
torations fail to stop disease progression and caries risk is
extremely high. The “zombie effect” mentioned earlier may
help to restrict the carious process in such circumstances.
These conditions include severe early childhood caries, re-
current caries, and xerostomia.

Xerostomia can be a frequent oral health concern for special
needs individuals. Potential causes of xerostomia include
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mouth breathing, dehydration, medications such as anticho-
linergics, antidepressants, antipsychotic agents, diuretics,
antihypertensive drugs, sedatives, anxiolytics, muscle relax-
ants, analgesics (opioids and nonsteroidal anti-inflamma-
tories), bronchodilators, and antihistamines. Other causes
include salivary gland disorders, malignancies or other med-
ical conditions affecting salivation. ***7 These potential risk
factors are more common in paediatric patients with special
needs. Thus, application of diamine silver fluoride can be
considered as a treatment modality for these patients.

Another important indication is in treatment of behaviourally
or medically challenged individuals. These include uncoop-
erative children, pre-cooperative children, those with severe
cognitive or physical disabilities, and patients with dental
phobias. CSHCN patients may fall into one or more of these
categories, thereby justifying the application of SDF.

In addition to all these scenarios, SDF can also be used as a
desensitizer and improve hypersensitivity symptoms within
24 hours. Studies have reported a significant number of chil-
dren and adults with special needs experience tooth sensitiv-
ity.*%° These individuals can be treated with SDF.

However, the versatile nature of SDF which allows for it
to be used in numerous clinical situations should not be the
only reason for clinicians to consider its use. Several other
advantages also make it an exceptional treatment modality.
These advantages include affordability (cost per pennies),
simplicity of application, and non-invasive nature.'’

Research has stated the reasons for increased unmet dental
needs in CSHCN include living in low-income households
or rural area, failure to receive medical care, increased spe-
cial needs severity and lower degree of functioning, poor
psychological adjustment, caregiver burden, not having a
personal dentist, lack of preventive medical care, and the
absence of coordination among community-based organi-
zations.™*** All of these reasons can be countered by the
above-mentioned benefits of diamine silver fluoride.

Furthermore, no serious adverse events, inclusive of allergic
reactions, toxicity or pulpal irritations have been reported by
any randomised control trial till date. Gingival reactions and
chemical burns to skin were rare too. SDF is also safe even
when applied to several carious lesions at the same visit, in
terms of the pharmacokinetics of the solution.?* Thus, while
using SDF, the clinician can be rest assured.

Unfortunately, this “silver fluoride bullet” is not without dis-
advantages. It does not restore form and function to teeth
as do other restorative procedures. Therefore, it can only be
used as an adjunct to restorative therapy.* In addition, it has
a transient metallic or bitter taste, and causes dark discolora-
tion. The staining is more of a concern when SDF is applied
in the aesthetic zones.**47 Studies have shown that parents
have concerns in relation to the staining of the teeth but

prefer SDF over other more radical options such as general
anaesthesia for treatment.*®*° Thus, it can be stated that the
undesirable effects caused by the solution are outweighed by
its desirable properties. '

CONCLUSION

Silver diamine fluoride is a simple, safe, cost-effective, and
efficient topical solution that can be used for treating den-
tal caries. The solution is readily available throughout the
world. Its easy application makes the solution a go to thera-
peutic especially in case of behaviourally or medically chal-
lenged patients.™

These inherent properties of SDF suggest that it possesses
significant potential in treatment of CSHCN. SDF will allow
for the dental needs of special needs individuals to be met
and improve their quality of life. However, limited research
has been conducted on CSHCN and the suggestions made
by this article are based on it. Hence, we recommend that
further high-quality, systematic, condition-specific epidemi-
ologic studies be performed with regard to CSHCN.
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BRAND NAME SDF (%) MANUFACTURER COUNTRY INGREDIENT PACKAGING
Cariostatic 10 Inodon Laboratories Brazil SDF 5 ml dropper bottle
Cariestop 12 Biodinamica Brazil Fluoiridic acid, silver 5 ml or 10 ml dropper
30 nitrate, ammonia bottle
Bioride 30 Dentsply Brazil SDF 5 ml dropper bottle
Fluoroplat 38 NAF laboratorio Argentina SDF 5 ml dropper bottle
Saforide 38 Toyo Seiyaku Kasei Japan SDF 5 ml dropper bottle
Advantage Ar- 38 Elevate oral care United States SDF 5 ml dropper bottle
rest
e-SDF 38 Kids-e-dental India SDF 8 ml dropper bottle
FAgamin 38 Tedequim SRL Argentina SDF 5 ml dropper bottle
Available in India
also
Riva Star 30-35  SDI Dental Ltd. Australia Unit 1: silver fluoride, am-  Unit 1: 0.05ml

monia Unit 2: 0.1oml
Unit 2: potassium, iodine,

methacrylates
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