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A B S T R AC T  Due to conditions such as infi rmity, cognitive decline or xerostomia, 
older adults frequently experience increased dental disease. Those with advanced 
frailty or cognitive impairment and dental caries present special challenges 
for dentists, as comprehensive dental care can be invasive, intensely stressful 
and sometimes futile in the last years of life. Progressive approaches that use 
chemotherapeutics, such as silver diamine fl uoride, can successfully be utilized to 
nonsurgically manage dental caries in aging or medically complex patients.

W
ith improvements in 
access to fl uorides, 
oral hygiene products 
and healthy foods, 
older adults in 

the U.S. are not only living longer, but 
retaining their teeth longer as well.1–3

There have also been gains in untreated 
disease rates, although still roughly 20 
percent of adults aged 75 and older have 
untreated dental caries.3 This prevalence 
is arguably higher for low-income adults 
residing in long-term care facilities, as 
dental disease rates are higher in low-
income populations4 and patients residing 
in long-term care facilities experience 
greatly restricted access to oral health 
care services.5 A 2011 study conducted 
in a skilled nursing facility in Minnesota 
describes this critical issue well.6 The study 
found that depending on cognitive status, 
82 to 92 percent of patients entering the 
nursing home had one or more carious 
teeth or root retained tips and that those 
with impaired cognition or dementia 
suffered disproportionally more.

For older adults, tooth loss can be a 
serious issue as the presence of teeth can 
have a substantial impact on socialization, 
chewing, maintaining adequate weight 
and nutrition. The consequences of 
malnutrition in the frail elderly are great, 
including increased infections, poor wound 
healing and pressure sores. For those 
with advanced dementia or Alzheimer’s 
disease, even with the presence of 
teeth, mealtime can be challenging, as 
they frequently lose interest in eating, 
forget how to use utensils and even 
experience impairments in swallowing.7

Caring for the elderly in the last years 
of life presents special challenges for 
dentists, particularity for those who are 
caring for patients who are frail or with 
brain failure (dementia or Alzheimer’s). 
Foremost, patients with these conditions 
have a disease trajectory of prolonged 
dwindling resulting in a slow decline from 
an already low level of baseline functioning 
and ultimately to death. However, the 
time to death is quite variable and may 
take six to eight years.8 It is this variability 
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in time to death that makes treatment 
decisions regarding usual comprehensive 
dental care versus palliative dental care 
diffi cult. The fi ndings of a study that 
examined dental treatment intensity in 
the last years of life is revealing in this 
regard. The study found that most people 
receive no dental services, but of those 
who did, a signifi cant number received 
full comprehensive dental care in their 
last three months of life.5 In addition to 
being both physically and emotionally 
stressful for frail elders, this type of care 
in the last months of life is futile.9

Even if dentists could reliably predict 
the time to death, the time-course of 
oral conditions (such as dental caries) 
has its own set of prediction diffi culties. 
Caries is a multifactorial time-dependent 
disease. Accordingly, carious lesions can 
remain at a particular stage10 for months, 
if not years, or they may progress quickly 
to an acute phase. The time at which a 
carious lesion will become an acute dental 
condition is unknown. It is only known 
that it may sometime in the future become 
acute. This leaves the dentist with two 
nearly unanswerable questions which 
ultimately drive the decision of providing 
comprehensive dental care versus palliative 
dental care: When will my patient die 
and when, if ever, will this caries-affected 
tooth become an acute dental condition? 
These are deeply signifi cant issues for 
dentists to address, because the worst 
outcome would be for the patient to 
develop an acute dental condition while 
at their most vulnerable stage of life.

The second factor that dramatically 
impacts a dentist’s decision in providing 
comprehensive dental care versus palliative 
dental care is a patient’s level of physical 
and cognitive functioning. A thorough 
medical history and physical exam can 
inform a dentist as to the intensity of 
treatment a patient can safely endure 
and any needed modifi cations to care. 
With respect to cognitive impairment, 
such as those with advanced dementia or 
Alzheimer’s, Niessen et al. developed a 
decision support tool dentists can use to 
assess a patient’s ability to cope through 
dental treatment and to guide the process 
of deciding appropriate treatment intensity 
and ongoing care.11 This decision support 
tool advises intensive prevention at all 
levels of cogitative impairment, but also 
advises that patients with mild impairment 
should be restored quickly to function 
and patients with advanced brain disease 
should receive conservative maintenance 
of the dentition and emergent care.

While the paradigm shift toward 
treating dental caries as a chronic disease 
through a medical management approach 
is not new,12 dentistry has had a renewed 
interest in the topic with the relatively 
recent introduction of Food and Drug 
Administration-approved silver diamine 
fl uoride (SDF). Silver diamine fl uoride, 
along with other chemotherapeutics, is a 
valuable treatment option for those caring 
for aging patients. These nonsurgical 
approaches for managing dental caries 
are low-cost, have minimal adverse 
effects and are easily applied. Silver 

diamine fl uoride when used alone or in 
combination can arrest or signifi cantly 
slow down the caries disease process.

The impact of this rapid halting of the 
disease is that the unpredictable nature 
of time to death is no longer an issue. It 
removes the concern that the patient will 
endure expensive, stressful and futile surgical 
care in their last months of life. If the 
patient’s disease trajectory is such that they 
reach death in fi ve years, the nonsurgical 
therapy of SDF will have been low-cost 
and easy for the patient to receive and will 
have avoided the progression of caries to an 
acute condition. For a patient with a shorter 
disease trajectory, if death occurs in the near 
future, the nonsurgical therapy of SDF will 
have again been low-cost and easy for the 
patient to receive and will have avoided the 
progression of caries to an acute condition 
in their last, frailest months of life.

Chemotherapeutics for Preventing and 
Arresting Dental Caries in Older Adults

SDF, alone or in combination with 
other chemotherapeutics, can successfully 
treat and prevent dental caries in aging 
populations. A study evaluating the 
effects of SDF in arresting root caries 
in community-dwelling adults found 
that SDF alone arrested root caries at 
a rate of 90 percent.13 Arguably, those 
residing in long-term care facilities 
require special considerations due to their 
complex medical conditions, severely 
limited access to routine dental care 
and insuffi cient facility-provided daily 
mouth care.14 Accordingly, dentists 
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FIGURE 1.  Jason Tanguay, DDS, assisted in a 
nursing home by University of Utah fi rst-year dental 
student Derik Powell. (Photo courtesy of Sydney Judd)

FIGURE 2A .  Second SDF application appointment: 
before toothbrushing and application of SDF.

FIGURE 2B .  Second SDF application appointment: 
after toothbrushing and application of SDF.
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caring for this population additionally 
use complementary chemotherapeutics 
such as fl uoride varnish, high-dose daily 
fl uoride mouth rinse, chlorhexidine 
varnish and even povidone-iodine.

For decades, topical fl uoride has been 
the primary approach for preventing and 
arresting caries. Evidence suggests that three 
applications per year of 22,500 ppm sodium 
fl uoride varnish may reduce caries in older 
adults.15 Daily 0.2% neutral sodium fl uoride 
mouth rinse may have benefi ts as well, both 
in terms of preventing and arresting caries. 
A study conducted in institutionalized 
adults that compared daily high-dose 
fl uoride mouth rinse to chlorhexidine and 
placebo reported a 24 percent decrease in 
new caries and that caries was arrested at a 
rate of 59 percent.16 While chlorhexidine 
mouth rinse in this study was found to 
increase caries, other evidence suggests that 
a 1:1 mixture of chlorhexidine/thymol 
varnish may be effective for managing 
root caries.17 Povidone-iodine is another 
agent that is easy and inexpensive and, 
if applied at two-month intervals, may 
have some benefi t as well,18,19 although 
studies that have evaluated this approach 
have been conducted mainly in children. 
Lastly, though not a caries preventing 
or arresting agent, pilocarpine lollipops 
(5 g pilocarpine/2 g xylitol), which help 
increase saliva production in patients 
with xerostomia, have been gaining in 
popularity. In this technique, patients 
suck on the lollipop for 15 seconds 
any time they have the sensation of 
mouth dryness and/or before meals.

Clinical Technique for Arresting Caries 
in Older Adults

Federal law requires that skilled 
nursing facilities ensure that a dentist 
is available for residents, either by 
employing a staff dentist or by having a 
contract with a dentist to provide care. 
Facilities are additionally required by 
federal law to ensure residents have access 
to both 24-hour emergency services 
and routine dental care (i.e., diagnosis 
of dental disease, restorations, minor 
denture care).20 Accordingly, dentists are 
frequently part of a skilled nursing facility's 
care team (FIGURE 1). The following two 
cases highlight treatment approaches 
commonly used by dentists caring for 
patients in skilled nursing facilities.

Case Presentation One
Palliative care using a caries arrest 

technique (FIGURES 2A and 2B): Patient 
is a widowed American Indian who is 
an 88-year-old female with moderate 
dental anxiety and has lived in a nursing 
home for four years. She was diagnosed 
with advanced dementia, hypertension, 
hypothyroidism and chronic obstructive 
pulmonary disease. The patient is being 
treated with nine medications for her 
medical conditions, which is resulting in 
xerostomia. She has restricted mobility, 
especially in her neck. The maxillary 
arch is completely edentulous and 
the remaining teeth on the mandible, 
Nos. 22, 27, 28 and 29, are carious 
but not pulpally involved. She has a 
maxillary denture but does not wear it.

Treatment goals: To provide minimally 
stressful or invasive care by the delivery 
of caries arresting chemotherapeutics.

Treatment:
 ■ Apply 38% SDF at three-

month intervals.
Remove debris with toothbrush
Isolate area with cotton rolls and 
dry tooth surface with gauze.
Dispense one drop of 38% SDF into 
dappen dish and wet microtip brush.
Apply SDF to affected tooth 
surface for 30 to 60 seconds. 
Blot dry and apply 5% NaF 
sodium fl uoride varnish.

 ■ Apply 5% NaF sodium fl uoride 
varnish at three-month intervals. 
Dry teeth and apply fl uoride 
varnish to all surfaces of teeth.

Prescriptions:
 ■ Fluoride dental rinse 0.2%

Disp: 16-ounce bottle
Sig: Nursing staff to brush and swab 
off of teeth one teaspoon once 
upon waking, once before bed and 
after staff-assisted toothbrushing. If 
possible, avoid eating or drinking 
for 30 minutes after use.

 ■ 5 g pilocarpine/2 g xylitol lollipop
Disp: One lollipop
Sig: Suck on lollipop 15 
seconds before each meal.

Case Presentation Two
Palliative care using a caries arrest 

technique and active disease monitoring 
(FIGURES 3A–3C): Patient is a widowed 
Caucasian 91-year-old female who has 

FIGURE 3A .  Third SDF application visit: before 
toothbrushing and application of SDF.

FIGURE 3B .  Third SDF application visit: after 
toothbrushing and application of SDF.

FIGURE 3C . 
Radiograph of 
tooth No. 25 
shows periapical 
pathology.
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lived in a nursing home for two years. She 
has a history of stroke and was diagnosed 
with a urinary tract infection, hypertension, 
complete blindness and no use of her right 
dominant hand. The family and nursing 
home are discussing beginning “comfort 
care” (withholding futile curative therapies 
and relieving suffering during the dying 
process). The patient is being treated with 
12 medications for her medical conditions, 
which is resulting in xerostomia. The 
maxillary arch is completely edentulous. 
The remaining teeth on the mandible are 
Nos. 22–27 and 22, 23 and 25 are carious. 
Tooth No. 25 is pulpally involved, but 
without acute signs or symptoms. She has 
a maxillary full denture and a mandibular 
partial denture, which she wears.

Treatment goals: To provide minimally 
stressful or invasive care by the delivery 
of caries arresting chemotherapeutics and 
avoid surgical extraction of tooth No. 25.

Treatment:
 ■ Apply 38% SDF at three-month 

intervals.
Remove debris with toothbrush.
Isolate area with cotton rolls and dry 
tooth surface with gauze.
Dispense one drop of 38% SDF into 
dappen dish and wet microtip brush.
Apply SDF to affected tooth surface 
for 30 to 60 seconds.
Blot dry and apply 5% NaF 
sodium fl uoride varnish.

 ■ Apply 5% NaF sodium fl uoride 
varnish at three-month intervals.
Dry teeth and apply fl uoride 
varnish to all surfaces of teeth.

 ■ Active disease monitoring of tooth 
No. 25.*
Nursing staff to assess daily for changes 
in clinical signs or symptoms.
Dentist to provide limited exam 
including radiographs at three-month 
intervals to monitor disease state.
Extract tooth No. 25 if it develops 
into an acute condition.

Prescriptions
 ■ Fluoride dental rinse 0.2%

Disp: 16-ounce bottle
Sig: Nursing staff to brush and swab 
off of teeth two teaspoons once 
upon waking and once before bed 
after staff-assisted toothbrushing. If 
possible, avoid eating or drinking for 
30 minutes after use.

 ■ 5 g pilocarpine/2 g xylitol lollipop
Disp: One lollipop
Sig: Suck on lollipop 15 seconds 
before each meal.

Conclusion
As the U.S. population rapidly ages, 

dentists are faced with the increased need 
to conservatively manage dental caries in 
their frail elderly patients. Variabilities in 
time to death and the progression of caries 
to an acute condition make care planning 
challenging in this population. Progressive 
techniques for medically managing the 
disease of dental caries now makes it 
possible for dentists to conservatively care 
for patients, even in their most vulnerable 
stage of life. Silver diamine fl uoride, one of 
the newest available chemotherapeutics in 
the U.S., can arrest or greatly slow disease 
progression. This approach can be used as 
an alternative to surgical care, which can be 
invasive and stressful for the elderly. Other 
more traditional modalities that can be used 
as well include fl uoride varnish, daily high-
dose fl uoride mouth rinse, chlorhexidine-
thymol varnish, povidone-iodine and 
pilocarpine. Avoiding surgical care in the 
elderly can enhance quality of life, health 
and happiness in the last stages of life. ■
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*Active disease monitoring is the purposeful, careful and patient/caregiver-informed monitoring of a signifi cant dental condition that could become acute. It requires an education and monitoring 
plan for the nursing staff , regular nurse-assisted monitoring of the dental condition, regular dentist-nursing staff  communication and informed consent of the patient or power of attorney.


