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DEAR COLLEAGUES,  
Welcome once again to United Concordia Dental’s 
unique educational resource, Filling You In. This clinical 
e-newsletter selects and presents high level education, 
case studies, and other information relevant to today’s 
oral healthcare professionals. From public healthcare 
issues to the latest in digital technology to patient 
home hygiene motivation, the practice of dentistry is 

expanding, necessitating continually updated resources. 
This issue begins by asking what dentists can do to care for patients who 

abuse methamphetamine, as it can be extremely difficult to mitigate its de-
structive effects on oral health. These patients are often classified as “extreme 
caries risk.” According to the authors, the goal of an integrated team of health 
professionals is to encourage recovery, improve re-socialization, decrease 
dental anxiety, and restore general and oral health. The authors propose a 
dual-purpose approach for treatment of individuals who are affected by this 
drug, with a strategy that combines caries arrest with oral hygiene improve-
ment and disease prevention.

According to the author of our second article, the topic of dental implant 
maintenance is important but subject to confusion, due to a lack of protocol in 
the literature. When peri-implant disease develops, it is often difficult to treat, 
therefore practitioners should emphasize prevention. For example, the practi-
tioner should be aware how the contours of the prosthesis can have a significant 
impact on the patient’s ability to maintain good oral hygiene at home and keep-
ing healthy peri-implant tissues. This article details a personalized approach to 
both home care and office hygiene visits, including the latest therapies.

Predictably resolving a patient’s “black triangle” can be challenging. The first 
case report included in this issue presents a technique in which resin composite 
is used to augment the proximal contour of the adjacent teeth. In the second 
case, a single tooth implant restoration demonstrates how increasingly advanced 
digital technologies have improved efficiency, functionality, and esthetics.

I hope you find these articles stimulating and practical for your team. At Unit-
ed Concordia Dental, we’re continually searching for new ways to update our 
nearly 7.5 million members on the advances, both sweeping and incremental, 
that are changing oral healthcare. Thank you for your interest and support.  

Cordially,
Quinn Dufurrena, DDS, JD

Chief Dental Officer, United Concordia Dental

CDEWorld and Filling You In are published by Dental Learning 
Systems.
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 LEARNING OBJECTIVES

• �Discuss the public health concerns 
associated with the use of 
methamphetamines.

• �Explain the major physiologic 
and psychological effects of 
methamphetamines and the neurotoxic 
impact on serotonin and dopamine 
neurons in the brain.

• �Describe the effects meth use can have 
on the oral cavity and how dentists can 
approach treatment of meth users.

Lola Giusti, DDS; Jamie Jenkins MD, RDMS; Mitchell A. Goodis, DDS; Carsen Bentley, DDS, MPH;  
Christine E. Miller, MPH, RDH; and Alexander Faigen, DMD

 ABSTRACT 
The use of methamphetamines is a significant public health concern not only in 
America but worldwide. The consequences of this drug’s use are widespread, 
having major physiologic and psychological effects that are damaging to users’ 
bodies and well-being. Meth use wreaks havoc on one’s oral health, with the 
effects including demineralization of tooth surfaces, carious lesions, inflammation 
of the periodontium, and more. In addition to examining the neurotoxic effects 
that methamphetamines have on the brain, this article will discuss how dental 
professionals can approach treatment of individuals who are affected by this 
debilitating drug, utilizing a strategy that combines caries arrest with oral hygiene 
improvement and disease prevention. It will also review the use of various 
products to help establish a neutral oral pH and enhance enamel remineralization.

Methamphetamine Use
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DISCLOSURE
Dr. Dickinson received an honorarium for the webinar program that was the basis of this article.

What is now considered an epidemic 
by some, the methamphetamine 
crisis in America has reached an 

all-time high, with more than 102,000 meth-
amphetamine-related emergency depart-
ment (ED) visits occurring in 2011 alone.1 The  

 number of these visits has increased exceeding-
ly since 1992, with the criminal justice system 
referring many of them.2 The RAND Corpora-
tion has estimated the annual economic burden 
methamphetamine use places on society, in-
cluding treatment, healthcare costs, disruption 

of family life, loss of productivity, criminal costs, 
and death, to be $23.4 billion.3

Methamphetamine use has a long history 
(see sidebar).2,4,5 The crystallized form—crys-
tal meth—provides a drug that is relatively 
easy to produce, inexpensive to purchase, 
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and longer lasting than its opioid counter-
parts. This washed, crystallized version of 
methamphetamine has a purity of up to 
98%.6 Because crystal meth can be injected, 
swallowed, or smoked, is easy to transport, 
and is said to result in more intense “trips” 
that can last up to 12 hours, it is the drug 
of choice among methamphetamine users. 
Discontinuing its use is extremely difficult 
due to the withdrawal symptoms of anxiety, 
irritability, restlessness, fatigue, and dys-
phoria,7 forcing users to partake in what is 
known as “tweaking.” “Tweakers” reinforce 
their “high” by using the drug for periods of 
time ranging from days to weeks, allowing 
themselves to defer facing withdrawal. The 
eventual result is a terrible withdrawal con-
sisting of a restless, sometimes unarousable, 
sleep with sweats followed by sores, itching, 
decayed teeth, and nightmarish feelings of 
bugs crawling on their skin.

Long-term users of crystal meth have said 
that they are unable to remember large pe-
riods of their life, even forgetting where they 
once lived. Some have long-lasting psychiat-
ric problems and need to take such drugs as 
Prozac every day just to feel better. Chronic 
abuse can cause psychotic and violent behav-
ior characterized by intense paranoia, visual 
and auditory hallucinations, and out-of-con-
trol rages, even in those who have been absti-
nent for years.6

In light of concerns regarding the drug’s abil-
ity to cause long-term neurological damage 
and cognitive impairment, numerous studies 
have been conducted that have researched 
the effects of methamphetamines. Some stud-
ies have looked at the biochemical effects of 
methamphetamines, while others have exam-
ined differences in brain mass and volumes in 
users compared to non-users.5 In addition to 
discussing the public health concern caused 
by methamphetamine use, this article will de-
scribe the major physiologic and psychological 
effects of meth as noted in both animal and 
human studies and will examine the neuro-
toxic effects that meth has on serotonin and 
dopamine neurons in the brain. It will describe 
the factors involved in the neurophysiology of 
meth and discuss factors relating to its strong 
addictive and neurotoxic potential. Addition-
ally, it will present ways in which dentists can 
treat this patient population.

1

Public Health Concern
The use of methamphetamines is a public 
health concern not only in America but the 
entire world, with more than 35 million peo-
ple regularly using meth worldwide.8 The Unit-
ed States is seventh on the list of the highest  

prevalence of amphetamine-type stimulant 
users, most of whom use meth.9 Moreover, 
the epidemic is spreading; while the numbers 
of users have begun to stabilize in the western 
US states, the eastern US states are just start-
ing to experience the problem. 

With increased use comes a strong burden 
on the population at large and state govern-
ments. As discussed above, longer-term use 
can result in substantial cognitive, social, and 
psychological deficits as well as neurotoxicity. 
Though numerous studies have examined the 
effects of meth in these areas, treatments for 
these conditions have, at best, had a minimal 
impact. Those who abuse meth are also at 
risk of sexually transmitted and bloodborne 
diseases as they become compulsive and 
obsessive with sexual behaviors.9-11 There is 
also an increased risk of other health and so-
cial consequences.12 As Hawaii and California 
have experienced, patients who were positive 
for meth were more likely to have intentional 
self-inflicted injuries, suicide,10 or intentional 
assaults and were also more likely to end up 
in prison.9 

The National Drug Intelligence Center has 
even put out a warning about the volatility of 
the vapors used in the manufacturing of the 
drug as the number of burn patients from 
meth lab explosions has increased. Conse-
quently, the number of patients admitted to 
burn centers for severe burns has also risen, 
with a mean cost to the hospital of $77,580 
per patient as meth users rarely have the 
means to pay for their treatment.9 Additional-
ly, children (including those exposed in utero) 
exposed to these environments (ie, at-home 
meth labs) have been found to tend to have 
developmental delays.13 

Another issue associated with meth pro-
duction is waste disposal. State governments 
have a difficult time disposing of the waste, as 
one lab can manufacture up to 10 pounds of 
meth in a 24-hour period and each pound of 
meth creates six pounds of hazardous waste 
that must be disposed.8 This is a significant 
economic burden and a problem that needs to 
be addressed because research alone into the 
effects of meth cannot change the situation.

Physiology of Meth
Meth is an indirectly acting sympathomimetic 
that precipitates a massive, sustained release of 

Fig 1. Radiographs showing an example of “meth 
mouth.” Fig 2. Gross oral destruction was the 
result of more than 20 years of meth use in this 
41-year-old woman. Fig 3. After 5 years of meth 
use in a 22-year-old male patient, cervical decay 
and coronal fractures were evident.

2
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dopamine in the brain, causing the “high” that 
users pursue.14 Meth’s activity differs as a func-
tion of location in the brain. There are three 
major dopaminergic systems: the nigrostriatal, 
mesolimbic, and mesocortical systems. In the 
striatum, meth stimulates the release of do-
pamine via five mechanisms. It increases the 
release of dopamine from storage vesicles; 
inhibits monoamine oxidase, the enzyme re-
sponsible for breaking down dopamine; blocks 
the reuptake at the synaptic cleft; decreases 
the expression of dopamine transporters at 
the cell surfaces; and increases the expression 
of tyrosine hydroxylase (which allows the con-
version of tyrosine into dopamine).8

In the nigrostriatal pathway, the released 
dopamine stimulates the D1 receptors on the 
gamma amino butyric acid (GABA) neurons 
causing an increased release of GABA, the 
main inhibitory neurotransmitter in the brain. 
GABA then stimulates the GABA (a) receptors 
on the postsynaptic neurons, resulting in the 

inhibition of the nigrothalamic projections. 
Because these projections are also inhibitory, 
their silence consequently allows the stimula-
tion of the thalamocortical projections. These 
projections then increase their release of glu-
tamate, the major stimulatory neurotrans-
mitter in the brain.15 Glutamate stimulates 
the striatum and, together with the increased 
release of dopamine, can lead to oxidative 
and excitatory neurotoxic damage15 as well as 
the positive symptoms in meth addicts that 
are similar to those seen in schizophrenics 
(euphoria, hallucinations, strange or unusual 
beliefs and alertness, increased libido, and de-
creased appetite8,9).

As a central acting stimulant, meth exerts its 
effect on almost every organ, from the heart 
and adrenal glands to the lungs and kidneys. 
Briefly, meth can cause chest pain, hyperten-
sion, and myocardial infarctions, as well as dys-
pnea and wheezing. Its most severe effects are 
strokes, pulmonary edema, necrotizing angiitis 

with arterial aneurysms, and sacculations in 
the kidney, liver, and pancreas. Notably, meth 
(and also Ecstasy) reduces both salivary quality 
and quantity, resulting in xerostomia and Sicca 
syndrome; this is due possibly to stimulation 
in the brain of alpha2-sympathetic adrenore-
ceptors, inhibiting salivary secretion.16 

Often, the most visually striking manifesta-
tion of long-term meth use—known as “meth 
mouth”—is caused by the lack of saliva com-
bined with an increase in soda drinking and ex-
tremely poor oral hygiene. This typically leads 
to meth abusers experiencing a large amount 
of caries. Decay begins with occlusal and facial 
caries and progresses rapidly, decaying to the 
bone level and often leaving only roots (Figure 
1 through Figure 3).16

Examples of Oral Destruction
The patient shown in Figure 4 through Figure 
6 was a meth user for 6 years. He had a stroke 
at age 22. After recovering from the stroke 
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Fig 4 through Fig 6. Patient’s oral condition after 6 years of meth use. Fig 7 through Fig 9. This young patient’s only prosthetic option was extraction of all 
remaining teeth and subsequent placement of complete dentures.

4 5 6
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and stabilization of his circulatory system was 
achieved, and once he quit using meth, he 
strongly desired to apply for a job and wished 
to improve his dental appearance. He opted 
to have all of his teeth extracted, as complete 
dentures were his only treatment option be-
cause there were no adequate abutment 
teeth remaining for placement of removable 
partial dentures. 

In Figure 7 through Figure 9, the young wom-
an shown had many adverse childhood experi-
ences and was given methamphetamine by an 
adult when she was 14 years old. She also had 
her first child at that age, and then had three 
more children while addicted to meth, though 
she was only able to retain custody of one of 
her children. In addition to alcohol, she used 
meth for 15 years. Her only prosthetic option 
was extraction of all of her remaining teeth and 
subsequent placement of complete dentures.

The patient in Figure 10 through Figure 12 
was pregnant when she presented for dental 
treatment. The pregnancy was unplanned and 
she had had a lack of prenatal care. Continu-
ing meth use during the pregnancy resulted 
in a positive toxic baby. She stated that she 
had just stopped using meth and had entered 
a rehabilitation facility a few days before. 
She was brought to the author’s clinic with a 
toothache. Note that as seen in these images, 
extreme accumulation of plaque, lack of oral 
hygiene, and severely decayed and missing 
teeth are classic manifestations in meth users. 

What Dentists Can Do to Help
Caring for patients who abuse methamphet-
amine is challenging. When meth use is on-
going it is extremely difficult to mitigate the 
dentally destructive effects of this substance. 
Early interventions will have the best out-
comes in terms of saving teeth. Because of the 
intense xerostomia associated with metham-
phetamine, patients who use it are automat-
ically classified as “extreme caries risk.”17 The 
authors propose a dual-purpose approach: 
caries arrest combined with oral hygiene im-
provement and prevention. The former may 
be accomplished with the use of silver di-
amine fluoride (SDF).

SDF is an antimicrobial liquid and desensi-
tizing agent used to treat dentin hypersensi-
tivity. It is available in the United States as a 

10

12

11

38% solution. Like other desensitizing agents 
being used off-label as best practice for pre-
venting incident dental caries, SDF offers the 
additional promise of arresting extant dental 
caries.18-20 SDF accomplishes this by being bac-
tericidal and forming an acid-resistant protec-
tive layer on the tooth. The silver in SDF kills 
the cariogenic biofilm bacteria, and the fluo-
ride inhibits demineralization and promotes 

Fig 10. Accumulation of soft plaque is typical of oral hygiene neglect associated with the use of 
methamphetamine. Fig 11. Note demineralization of smooth surfaces, carious lesions at the gingival 
margins, and associated inflammation of the periodontium. Fig 12. Radiographs of patient in Fig 10 and 
Fig 11 illustrating nonrestorability of the dentition.

remineralization of the dental hard tissue by 
converting hydroxyapatite to fluorapatite.19,20 
As a result of applying SDF to a tooth surface, 
black staining precipitates as silver salts (silver 
phosphate), which become embedded in the 
active decay lesion, adjacent biofilm, and/or 
soft tissue. This light-sensitive compound will 
react to turn the decay from soft and brown 
to hard and black, and it may then be restored 
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definitively as needed. The staining effect on 
the biofilm and soft tissue is transient and 
may be polished away or allowed to natu-
rally desquamate (Figure 13 through Figure 
15). Healthy tooth structure will remain un-
changed and will not stain black. 

Dental professionals are currently using SDF 
to help slow or stop the caries process on ac-
cessible tooth surfaces until the patient is able 
to be safely treated with conventional dental 
care to restore esthetics and function. SDF pro-
tocol is a promising, evidence-informed, sci-
ence-based practice that is particularly helpful 
for a variety of situations.17 These include very 
young children who cannot be treated in a tra-
ditional dental office setting and may be wait-
ing for a hospital dental appointment; patients 
with extreme caries risk due to xerostomia; 
patients with complex behavioral or medical 
comorbidities that make conventional den-
tal treatment difficult; patients with carious 

lesions affecting the entire permanent denti-
tion, making it unfeasible to treat in a timely 
manner; carious lesions on surfaces that are 
difficult to treat clinically due to accessibility; 
and use in population-based low-intensity 
dental disease prevention strategies by street 
outreach workers in lieu of access to dental 
care.21 SDF can also be used to safely delay ex-
tensive treatment to allow for primary preven-
tion practices to be adopted or to allow time 
for other, more urgent life circumstances to be 
addressed such as substance misuse, rehabili-
tation, or homelessness.

Effective prevention counseling and treat-
ment with current meth users or methadone 
maintenance therapy (MMT) clients requires 
use of an interprofessional model of health-
care delivery. Prevention requires a holistic 
approach and competent communication.22 
Holistic prevention takes into consideration 
the related health and economic issues 

MMT clients face, such as poor self-esteem, 
depression, and often lower socioeconom-
ic status. MMT clients tend to also present 
undernourished and with anxiety disorders, 
diabetes, asthma, and poor general health.23

People in recovery, ie, current metham-
phetamine users or MMT patients, exhibit 
similar characteristics when presenting to 
health professionals. Often these individuals 
present with behavioral and psychological 
challenges that create barriers to following 
prevention recommendations and accessing 
oral healthcare.24 Charnock et al showed that 
while almost 60% of nondrug users made 
use of dental services regularly, only 29% of 
drug users did so.25

Specific prevention services, health coun-
seling, and product recommendations by 
dental professionals are based upon the risk 
assessment. 

Xerostomia and high caries risk are com-

Adapted from Jenson L, Budenz AW, Featherstone JD, et al. J Calif Dent Assoc. 2007;35(10):714-723. Reprinted with permission from the California Dental Association, copyright October 2007.

TABLE 1. CARIES RISK PROTOCOLS FOR PATIENTS USING METHAMPHETAMINES26

RISK CATEGORY 
Extreme (High risk plus dry mouth or special needs) 
(1 or more cavitated lesions plus hyposalivation is considered 
extreme risk)

RECARE EXAMINATION
6+: every 3 months
<6: every 1-3 months

RADIOGRAPHS
6+: BMX every 6 months
<6: Anterior PAX and BMX every 6-12 months

SALIVA TESTING
6+ and <6: required at baseline and recare examinations

FLUORIDE
6+ �Home: 1.1% NaF toothpaste 1-2 times per day and 0.05% NaF 

rinse when mouth feels dry, especially after eating or snacking
6+ �In-office: Initially 1-3 applications fluoride varnish and at 

recare appointment
<6 Home: OTC toothpaste 2 times per day
<6 In-office: fluoride varnish at initial visit and recare
Caregiver: OTC NaF rinse

XYLITOL
6+: 6-10 grams per day
<6: �Xylitol wipes and substitute for sweet treats or when unable 

to brush
Caregiver: 2 sticks of gum or 2 mints 4 times per day

ANTIMICROBIALS (IE, CHLORHEXIDINE)
6+:� 0.12% Chlorhexidine gluconate 10-ml rinse for 1 minute per 

day for 1 week each month
Antimicrobial therapy should be done in conjunction with 
restorative treatment
<6: Recommend for caregiver

CALCIUM PHOSPHATE
6+: Apply paste several times daily
<6: �Brush with smear (0-2 years) or pea size (3-6 years) 1 time per 

day, leave on at bedtime

SEALANTS (RESIN-BASED AND GLASS IONOMERS)
6+: Recommended
<6: �Flouride-releasing sealants or glass ionomers on deep  

pits and fissures

pH NEUTRALIZING
6+: �Acid neutralizing rinses/gums/mints if mouth feels dry,  

after breakfast, snacking, and at bedtime
<6: No
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Fig 13. Smooth-surface caries in a methamphetamine-using patient. Fig 14. Appearance of lesions after one application of SDF. Fig 15. Carious lesions restored 
with composite resin. Note satisfactory masking of dark staining after SDF treatment.

13 14 15

mon debilitating oral findings of meth users 
and MMT clients. A primary prevention goal is 
to establish and maintain a neutral pH of the 
oral cavity. Use of a baking soda (sodium bicar-
bonate) water rinse is an economical, readily 
available method to achieve a non-acidic oral 
environment. To stimulate saliva, sugar-free 
chewing gum containing xylitol can be used. 

The cost and availability of prevention 
products to establish a neutral oral pH and 
enhance enamel remineralization varies. 
Examples of prevention products are Previ-
Dent® (Colgate Professional, www.colgate-
professional.com), Fluoride Varnish™ (3M 
ESPE, www.3m.com), MI Paste™ (GC Ameri-
ca Inc., www.mi-paste.com), and CTx4 Treat-
ment Rinse (CariFree, www.carifree.com). 
For direct preventive dental services, a re-
duced length of appointment time of 20 to 
30 minutes for a dental cleaning and avoid-
ing deep scaling during recovery withdrawal 
periods have been recommended.24 In addi-
tion to brushing three times daily and floss-
ing twice daily, a variety of products may be 
implemented immediately for patients with 
methamphetamine-associated xerostomia. 
Some products include ACT® Dry Mouth 
mouthwash, lozenges, and toothpaste 
(Chattem Inc., www.actoralcare.com), Xero-
stom® (Biocosmetics Laboratories, www.bio-
cosmetics.es), Xylitol gum (Epic Dental LLC, 
www.epicdental.com), and Dry Mouth Relief 
(Colgate Professional).

The essential goal of an integrated team 
of health professionals for a meth user or 

MMT client is to encourage recovery, im-
prove re-socialization, decrease dental anx-
iety, and restore general and oral health. 
Hygiene improvement and preventive den-

tistry utilizes a caries risk assessment. Pa-
tients using methamphetamines fall into the 
extreme risk category and may be cared for 
by adopting protocols appropriate for that 

Methamphetamine (meth) was first synthesized in Japan in 1893. Primarily, the drug 
was placed in inhalers for treating rhinitis and asthma. Subsequently, it was used by 
American, English, and German troops during World War II as a stimulant to maintain 
wakefulness and increase energy and suppress appetite. Shortly after the war, the 
Japanese military released the remainder of its drug supply to the civilian market, 
causing Japan’s first methamphetamine crisis. Today, Japan is the country with the 
highest use per capita in the world.1

The news of the anorectic and stimulant effects of meth soon spread to American 
communities, leading to a surge in its use. In the late 1950s, the US government enacted 
Federal statutes in an attempt to control its spread. The success was minimal as the drug 
became increasingly popular among students, athletes, and shift workers.2 In the 1960s, 
Life magazine addressed the growing problem with this class of drugs, publishing an 
article on the effects of using amphetamines (of which meth is a subgroup) as diet drugs.3 
In 1970, the Controlled Substances Act was passed, which again attempted to halt the 
popularity and use of meth. Placing strict controls in effect, this act managed to decrease 
the manufacture of the drug within US borders, unknowingly encouraging production to 
take place underground and outside the United States.

Drug trafficking organizations in Mexico and Asia, as well as the Mafia, stood at the 
ready. Legislation had failed to control the ever-growing demand for meth, leading to 
“mom and pop” meth labs springing up in California and Hawaii during the late 1990s. As 
its popularity grew, the use of the drug changed from a short-term stimulant helpful in 
dieting and improving attention spans to a longer-lasting and more intense stimulation 
sought in recreational drug use. The crystallized form of methamphetamine—crystal 
meth—filled this niche, providing a drug that was relatively easy to produce, inexpensive 
to purchase, and longer lasting than its opioid counterparts.  

THE HISTORY OF METHAMPHETAMINE— 
FROM ASTHMA TREATMENT TO CRYSTAL METH
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group. Table 1 outlines caries risk protocols 
for patients in this category.26

Working Together
The interprofessional team model is essential 
to address prevention and oral health for meth 
users and MMT clients. To counteract the po-
tential cariogenic effect of the sucrose syrup, 
methadone can be prepared in a sugar-free 
solution.27 Practical prevention counseling 
and preventive services delivered by nurses, 
physicians, nutritionists, and behavioral and 
social service professionals complement the 
services of dentists, dental therapists, and 
dental hygienists. 
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Caring for Patients Affected by Methamphetamine Use
Lola Giusti, DDS; Jamie Jenkins MD, RDMS; Mitchell A. Goodis, DDS; Carsen Bentley, DDS, MPH;  
Christine E. Miller, MPH, RDH; and Alexander Faigen, DMD

1.	 Crystal meth provides a drug that is: 
	 A. relatively easy to produce.
	 B. inexpensive to purchase.
	 C. longer lasting than its opioid counterparts.
	 D. all of the above.

2.	� Crystal meth is a washed, crystallized version of  
methamphetamine and has a purity of up to: 

	 A. 8%.
	 B. 38%.
	 C. 68%.
	 D. 98%.

3.	 Crystal meth can be: 
	 A. injected.
	 B. swallowed.
	 C. smoked.
	 D. All of the above

4.	� “Tweakers” reinforce their “high” by using the drug for periods of 
time ranging from days to weeks: 

	 A. which increases the ultimate high two-fold.
	 B. which increases the ultimate high four-fold.
	 C. which increases the ultimate high an amazing ten-fold.
	 D.  allowing themselves to defer facing withdrawal.

5.	� Meth is an indirectly acting sympathomimetic that precipitates a 
massive, sustained release of what in the brain? 

	 A. dopamine
	 B. glutamate
	 C. oxytocin
	 D. endorphin

6.	� Often, the most visually striking manifestation of long-term meth 
use—known as “meth mouth”—is caused by:

	 A. the lack of saliva.
	 B. an increase in soda drinking.
	 C. extremely poor oral hygiene.
	 D. All of the above

7.	� Because of the intense xerostomia associated with methamphetamine, 
patients who use it are automatically classified as: 

	 A. “positive caries risk.”
	 B. “mild caries risk.”
	 C. “moderate caries risk.”
	 D. “extreme caries risk.”

8.	 SDF is an antimicrobial liquid and desensitizing agent used to treat: 
	 A. excessive cementum loss.
	 B. enamel erosion.
	 C. dentin hypersensitivity.
	 D. periodontal pocketing.

9.	 The silver in SDF: 
	 A. kills the cariogenic biofilm bacteria.
	 B. removes toxins often found in the periodontal sulcus.
	 C. lowers salivary pH.
	 D. increases salivary pH.

10.	� What is essential to address prevention and oral health for meth users 
and MMT clients?

	 A. topical fluoride
	 B. silver diamine fluoride
	 C. shortened recall schedule
	 D. the interprofessional team model
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 LEARNING OBJECTIVES

• �Understand the difference between teeth and implants in terms of their attachment 
to the bone and soft tissue.

• �Describe the components of a personalized home care program.
• �Describe a recommended hygiene visit protocol for dental implants.

Sanda Moldovan, DDS, MS, CNS

 ABSTRACT 
Patients and their dentists need to understand that implants are not the same as 
teeth—particularly in how they attach to bone and soft tissue—and, therefore, 
they must be maintained differently and monitored carefully, both at home by the 
patient and during hygiene visits. In all cases, dental implant maintenance protocol 
should be personalized for the needs of the individual patient, and clinical implant 
parameters should be documented on a regular basis. Most of all, every effort 
should be made to prevent progression of peri-implant mucositis to peri-implantitis, 
which is unpredictable and can lead to failure of the dental implant.

Dental Implant

As a periodontist whose practice is large-
ly focused on dental implant therapy, 
the author believes the topic of dental 

implant maintenance is important but subject 
to confusion due to a lack of protocol in the lit-
erature. The fact is, implants are not like teeth 
and, therefore, must be maintained differently. 
Further, because when peri-implant disease 
develops, it is so unpredictable and difficult to 
treat, practitioners should make every effort to 
prevent its occurrence if possible. This is best 
achieved through a personalized approach to 
both home care and office hygiene visits, whose 
duration and frequency should be determined 
according to the individual patient’s need.

How Implants Differ From Teeth
The main difference between teeth and den-
tal implants lies in their tissue attachments. 
The peri-implant attachment is quite differ-
ent from the periodontal attachment. The 
peri-implant attachment is lacking around 
the implant, and at the gingival margin the 

DISCLOSURE
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Maintenance
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gingival fibers run circumferential, parallel to 
the implant, so they are not inserted inside 
the abutment or the implant surface, unlike 
around a tooth, where there is a hemidesmo-
somal attachment to the gingiva. Therefore, 
the peri-implant soft-tissue junction does not 
create a seal as the periodontium does. 

Peri-Implantitis
Dental implant maintenance is especially 
important in light of evidence that, accord-
ing to the 3rd EAO Consensus Conference, 
peri-implantitis defined by Froum and Rosen 
as peri-implant disease that has progressed 
beyond peri-implant mucositis to the point of 
bone loss1 develops within 5 years of place-
ment among one in five patients.2

While the stated goal of dental implant 
maintenance is to reduce the number of 
peri-implantitis cases behind such statistics, 
the real objective is to eliminate the condi-
tion entirely, ideally through prevention, but 
certainly at the first sign of inflammation—ie, 
peri-implant mucositis—which is seen in near-
ly 63% of the patients.

Risk Factors for Peri-implantitis/ 
Restoration Failure
The author’s position is that peri-implantitis 
and subsequent implant failure could best be 
avoided by understanding and addressing the 
factors that place some patients at higher risk 

for its development. Among them are local 
factors such as previous or current periodon-
titis, residual subgingival cement, occlusal 
overload, foreign body reaction, and poor oral 
hygiene, which can be countered by teaching 
patients the right oral hygiene techniques. Be-
cause patients’ peri-implant health is affected 
by systemic issues such as smoking, diabetes, 
and generalized chronic inflammation, it is  

important to ensure a good patient history 
and referral to the right medical professional.3

How Implants Should be  
Maintained at Home
Homecare generally includes brushing, floss-
ing, and the use of mouth rinses. Mainly be-
cause patients may ask about it, doctors should 
also be aware of an Ayurvedic technique called 
oil pulling, where oil is swished between the 
teeth or implants for about 20 minutes. Al-
though there are some studies suggesting this 
method reduces bacteria and gingivitis, it has 
not been studied to determine its effect on 
peri-implantitis or peri-implant mucositis and 
should, therefore, not be recommended.

Toothbrushing
The evidence is somewhat mixed on whether 
powered or manual toothbrushes are best for 
implants. Results of a 6-year multicenter study 
reported significant decrease in bleeding on 
probing (BOP) and plaque using electric brush-
es.4 Another paper based on a systematic review 
of self-performed oral hygiene practices for op-
timal maintenance of dental implant-supported 
restorations revealed a lack of evidence to sup-
port best practices, but concluded that powered 
toothbrushes were found to perform better than 
manual toothbrushes.5 Ultimately, the right tool 
depends most of all on the patient’s willingness 
and ability to use it properly. For patients with 

Fig 1. Improvement in tissue health around an implant after use of an oral irrigator.  Fig 2. Full-arch prosthesis showing minimal-to-no plaque around both the top 
and bottom peri-implant tissues after oral irrigator use. 
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poor dexterity, an electric toothbrush is specifi-
cally recommended.  

Mouthrinses
There is a fair amount of literature on mouth-
rinses. For example, chlorhexidine irriga-
tion seems to be more effective in reducing 
plaque and bleeding than swishing it alone, 
and swishing Listerine® mouthwash was also 
found to be better than saline with regard to 
reducing plaque and bleeding around dental 
implants. These findings from the Cochrane 
Database of Systemic Review done in 20106 
found no difference between toothbrush-
es or between chlorhexidine rinse or saline 
rinse. More studies are needed to verify 
whether swishing Listerine mouthwash is ac-
tually better than chlorhexidine. 

Flossing/Interdental Devices/ 
Oral Irrigator
Numerous tools are available for interdental 
cleaning. Interdental brushes can be helpful 
in patients who have implant-supported pros-
theses on bars, but they must have the dex-
terity to use them properly. Such patients may 
also have difficulty getting underneath the 
prosthesis with floss. The author recommends 
the use of oral irrigators/water flossers—par-
ticularly for patients with limited manual 
dexterity—which are supported by studies 
published in 20137 and 2015.8 Both of these 
studies found that water flossers are 80% 
more effective than string floss in reducing 
bleeding around dental implants after 30 days. 

There are a wide variety of such interdental 
products on the market. For implant patients, 
the author recommends choosing an oral ir-
rigator that pulsates and has at least two tips: 
the universal tip and the dental implant tip with 
three tufts. A Tufts University School of Dental 
Medicine study found a water flosser with im-
plant tip was 145% more effective than string 
floss around implants when used in conjunction 
with a manual toothbrush.9 Significant reduc-
tion of gingival bleeding at 2 weeks and 30 days, 
respectively, were reported.9 Improvement in 
the health of tissues around implants can be 
seen in one patient who presented with inflam-
mation around an implant (Figure 1), and anoth-
er patient with a full-arch prosthesis that now 
has minimal-to-no plaque around both the top 

Dental Implant Maintenance

and bottom peri-implant tissues (Figure 2).  
An oral health study from the University of 

Southern California’s Center for Biofilm Re-
search reported that holding a water jet over 
the surface of the implant tooth removed 99.9% 
of mature plaque biofilm in only 3 seconds.10

Establishing a Good Implant 
Maintenance Program
Brushing and Flossing
Recommendations to patients should consider 
the individual—including dexterity, motiva-
tion, and the type of restoration. Unless there 
are dexterity problems, the author generally 
leaves it to implant patients to choose whether 
to use an electric or manual toothbrush, but 
based on the literature, strongly recommends 
that they incorporate a water flosser or oral 
irrigator. Patients who are avid string flossers 
should be cautioned about the risk of injury to 
gingiva and peri-implant tissues using the floss 
because the attachment of the peri-implant 
tissues is not as strong as the periodontium.11,12 
To prevent permanent damage to those tis-
sues, they may be switched to an oral irrigator.

Educating Patients About the 
Importance of Maintenance
In addition to the challenge of convincing  

patients to adhere to proper home mainte-
nance is getting them to comply with recom-
mended office visit recommendations. For that 
reason the team must take the time to educate 
patients about not only the methods, but the 
importance of the maintenance visit. Patients 
should be made aware that this is not just to 
prevent peri-implantitis—which can be costly, 
time-consuming, and unpredictable—but to 
maintain their oral health for the sake of their 
overall health, especially if they are suffering 
from or are at risk for chronic illnesses. 

Recall Visit Management for 
Implant Patients
Intervals Between Appointments
Determining the interval between appoint-
ments—anywhere from 1 to 6 months—
should be personalized, based on the patient’s 
ability to perform good oral hygiene at home. 
There is no protocol established in the liter-
ature for the 6-month interval for implant 
patients. To prevent the development of 
peri-implantitis in a patient who has difficulty 
cleaning underneath the prosthesis, an inter-
val of 1 or 2 months may be appropriate.

Length of Appointments
Then, too, to consider is the length of the 
appointment—anywhere from 30 to 60 min-
utes, depending on the complexity of the 
care rendered in the office. For example, for 
a patient with six implants and no dentition, 
30 minutes may be sufficient, but most pa-
tients have mixed dentition and implants, 
so usually a 45- to 60-minute dental mainte-
nance visit is necessary in order to complete 
good record-taking, patient education, and 
plaque removal. 

Implant-Related Record-Keeping
Records such as photographs and radiographs 
taken by the hygienist at the implant main-
tenance appointment show how the patient 
is maintaining over time. Ideally, radiographs 
should be taken once a year. Pocket depths, 
BOP, inflammation, and plaque levels should be 
reported. Occlusion and mobility also should be 
noted. Baseline photographs, radiographs, and 
probing depths should be taken at the time of 
implant placement and prosthesis delivery, so 
changes can be monitored over time.

Numerous tools 
are available for 

interdental cleaning. 
Interdental brushes 

can be helpful in 
patients who have 
implant-supported 
prostheses on bars, 
but they must have 
the dexterity to use 

them properly.
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Medical History, Including Supplements
In addition to assessing the patients’ hygiene, 
oral health, systemic health, and medications, 
it is important to determine their wellness sta-
tus and ask about nutritional supplements, be-
cause 68% of Americans today take some kind 
of supplements that can affect oral health.13 If 
they do not take supplements, that could be a 
problem, too. An example is a lack of vitamin 
D—a systemic deficiency that increases the 
risk of osteoporosis, high blood pressure, al-
lergies, colds and flu, mental health, and heart 
problems. An adequate level, on the other 
hand, positively affects oral health by reduc-
ing inflammation and modulating cell growth 
and immune function. Vitamin D level has also 
been inversely associated with gingival bleed-
ing and level of periodontal disease.14 

Therefore, the author suggests gathering in-
formation about the patient’s vitamin D level 
or asking them to be tested. Optimal vitamin 
D recommendations (Table 1) are now rising in 
keeping with research that supports it.14 

Radiographs
Given patient concerns about radiation ex-
posure, it is important to know how, when, 
and why radiographs should be taken. Al-
though there are concerns about radiation, 
radiographs make it possible to determine 
bone levels at baseline—ie, at implant and 
restoration insertion—and to monitor them 
over time. Vertical radiographs should be as 
parallel as possible to the implant body, so 
that the implant threads are clearly visible. 
Typically, periapicals should be taken once 
a year around dental implants. Figure 3 and 
Figure 4 shows bone loss up to the fifth and 
sixth thread.

Probing
It is important to know when and how to probe 
for the same reasons as taking radiographs—
to establish initial pocket depths at baseline 
(insertion of the restoration) and to monitor 
for changes over time. For this, a traditional 
periodontal probe should be used, exerting 
light force, 0.25 N. However, unlike bone loss, 
neither BOP nor probing depths—even as 
much as 6 mm—are correlated to bone loss 
around implants, according to the Estepona 
consensus on peri-implantitis 2012.15 

Nmol/L Ng/MI	 Health Status

<25 <10 Severe deficiency. Supplementation recommended.
25-50 10-20 Deficiency. Supplementation recommended.
50-100 20-40 Suboptimal levels. Supplementation recommended.
100-200 40-80 Optimal levels.
>250 >100	 Elevated

TABLE 1. �VITAMIN D RECOMMENDATIONS FROM THE COMMITTEE  
OF THE INSTITUTE OF MEDICINE

Recommended Serum 25-Hydroxyvitamin D Concentrations

Source: Moldovan S. Inside Dentistry. 2015;11(7):45-52.14

Fig 3. and Fig 4. Radiographs showing bone loss around an implant.  

3 4

Assessing Plaque Level
The plaque/calculus level should also be doc-
umented regularly for signs of changes. The 
location (supragingival, subgingival, or on the 
prosthesis itself), severity (mild, moderate, 
severe), and whether it is anterior/posterior, 
buccal/lingual, and upper should be docu-
mented to see if there is improvement at the 
next hygiene visit. 

According to the literature, the location of 
plaque may affect its accumulation. Quirynen 
et al16 found minor differences in the amount 
of plaque on rough versus smooth surfaces, 

but Wennerberg et al17 reported similar plaque 
formation. Baldi et al concluded that dual ac-
id-etched surfaces have greater plaque accu-
mulation than machined surfaces, but there 
is less marginal bone loss.18 Because etched or 
rough surfaces around dental implants have 
greater plaque accumulation but less marginal 
bone loss than machined surfaces, it is best to 
try to protect implant surfaces from plaque ex-
posure but to correct it if it has been exposed.  

Plaque Accumulation Removal 
While some hygienists like to use plastic  
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Dental Implant Maintenance

scalers, studies show that all scalers, wheth-
er filled or unfilled resin or titanium, leave 
scratches on the titanium surface.19 Instead, 
hygienists can use ultrasonic devices that come 
with the rubber tip protectors that cause less 
damage or scratches to the abutment. Hygien-
ists should be mindful of minimizing scratch-
es on the smooth implant/abutment surface, 
because scratches can actually increase the 
plaque accumulation. 

The author does not recommend using 
air-powder abrasive for cleaning around im-
plants to avoid bleeding particles around the 
tissues. A study by Tastepe and others noted 
minor surface changes on titanium treated 
with air-powder abrasives, with treatment 
results influenced by the powder type being 
used, the application time, and whether the 
powder was applied surgically or nonsurgical-
ly; remnants were observed on and impacted 
in the titanium surface.20 

Checking Occlusion/ 
Occlusal Overload
That the implant patient’s occlusion should 
be checked at every hygiene visit is suggested 
by the literature, including a monkey study by 
Isidor associating a loss of osseointegration 
with occlusal overload of oral implants21 and a 
review by Fu et al22 in which unbalanced occlu-
sion affected the marginal bone loss around 
dental implants. A study by Miyata et al,23 

which examined the influence of experimental 
occlusal overload on peri-implantitis in mon-
keys, showed that bone resorption around 
implants tended to increase with 180 µm or 
more excessive height of the superstructure, 
suggesting that minor occlusal overload is not 
a significant concern. However, over time—es-
pecially with mixed dentition, eg, porcelain or 
zirconia crowns, which wear differently than 
enamel—the implant can suddenly be in hy-
perocclusion associated with bone loss, which 
could eventually lead to implant loss. There-
fore, occlusal overload should be checked and, 
if necessary, adjusted every 6 months to pre-
vent problems.

Dealing With Residual Cement
Residual cement left subgingivally can lead 
to bone loss and implant failure, as observed 
by Wilson,24 whose findings support scrupu-
lous cement removal at the time of cemen-
tation, considering the unintended presence 
of cement as a potential cause when signs of 
peri-implant disease are seen. Ideally, when-
ever possible, a screw-retained restoration 
should be fabricated. If cementation is un-
avoidable due to the angle of the implant, then 
it is important to use a radio-opaque cement, 

which is visible on x-rays, to facilitate complete 
removal.25 It is also important that the margins 
of the implant crown are not placed subgingi-
vally to allow for visualization of the cement 
and easy removal. 

Bacterial Culture
The literature offers some insight about 
whether or not to culture patients who have 
peri-implantitis or some slight suppuration 
from mucositis. A study by Renvert et al26 did 
not find any significant difference between 
the bacteria in nearly 1,000 implants, wheth-
er or not affected by peri-implantitis. These 
findings suggest peri-implant disease is a fac-
tor of the amount of bacteria and the genetic 
susceptibility of the patient, not necessarily 
the type of bacteria that is in the mouth. 
Similarly, Hultin et al27 found high levels of 
periodontal pathogens in peri-implantitis. 

Both studies suggest that it is not neces-
sary to culture right away. Most important 
is, if there is a significant amount of suppu-
ration inflammation, the area should be ir-
rigated locally with antimicrobials; systemic 
antibiotics are really not necessary. In short, 
culturing should be done on a case-by-case 
basis, not for everyone with peri-implantitis.  

Understanding Prosthesis  
Contours and Cleansability
The contours of the prosthesis can have a sig-
nificant impact on the patient’s ability to main-
tain good oral hygiene at home and keeping 
healthy peri-implant tissues. The practitioner 
should be aware of this issue and make sure 
restorations are as cleansable as possible. For 
example, a concave surface from the abut-

Fig 5. and Fig 6. Concavity in the buccal surface of the prosthesis design. The resultant imperfect fit creates a “trap” for plaque. 

Fig 7. Cannula used to administer ozone subgingival 
therapy for treatment of peri-implant mucositis. 

5 6
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ment to the buccal surface is a plaque trap 
and should be immediately corrected (Figure 
5 and Figure 6).  

It is particularly important to ensure that 
the space beneath the prosthesis be designed 
to maximize cleansability. To prevent food im-
paction, a gap beneath the prosthesis should 
be minimized through correction, such as re-
alignment. In general, all intaglio surfaces of 
the prosthesis should be convex or flat, and 
buccolingual dimensions should be as narrow 
as possible, but not so thin that the prosthesis 
is likely to break. The patient must be able to 
get the water flosser all the way through and 
underneath the prosthesis.  

The clinician should also be aware of the im-
portance of having keratinized attached tissue 
around dental implants, and monitor for it. 
Thicker keratinized attached gingiva creates a 
better seal around the abutment and prevents 
plaque and food accumulation. 

Using Ozone
To combat fungus, bacteria, and parasites that 
may contribute to peri-implant disease, the 
author has incorporated ozone in recent years. 
This ozone, which is three molecules of oxygen 
that are used in the form of gas or ozonated 
water to clean in both dentistry and medicine, 
safely helps kill any fungus, bacteria, or para-
site on contact. However, although it is natural 
and safer than bleach, because the only two 
tissues in the human body that do not have an-
ti-oxygen capacity are the eyes and the lungs, 
it should not be inhaled, and eye protection is 
needed. Proper training is required if ozone is 
to be incorporated in the dental office. 

Ozone is used in peri-implantitis or where 
the beginning of inflammation is seen in 
mucositis by using a cannula (Figure 7) to 
blow the gas directly underneath the tissues 
affected. Although this has been around for 
more than 100 years, until recently there 
were few studies, likely due to the advent 
of antibiotic resistance to antimicrobials. 
However, one that studied the influence of 
gaseous ozone in peri-implantitis reported 
that a 24-second treatment around areas of 
the inflammation can sterilize and eliminate 
the microorganisms Strep sanguinis and Por-
phyromonas gingivalis without affecting the 
osteoblasts and the tissue cells.28 

Improving Hygiene Compliance
There are several components to improving 
patients’ hygiene compliance: understanding 
their desires; identifying causes of noncom-
pliance; making hygiene visits pleasurable; 
and changing their protocol and getting them 
involved in decisions made. These concepts 
apply to all patients, but the stakes—uncon-
trolled disease leading to implant failure—are 
especially high for implant patients. There-
fore, the dental team needs to help them 
understand why it is important to recognize 
initial mucositis or initial changes because it 
is more predictable to correct them in the be-
ginning. It is important to work with patients 
who are not receptive to that message or are 
negligent about their hygiene appointments. 
A protocol designed in keeping with their de-
sires and abilities and that is developed with 
their involvement is most likely to be effec-
tive. For example, a patient who cannot or will 
not use string floss should be changed to an 
oral irrigator, and those unwilling or unable to 
practice optimal homecare should be seen in 
the office more frequently. 

Conclusion
Optimal peri-implant maintenance is based 
on several pillars. First, the clinicians and all 
dental team members must listen carefully to 

their patients to understand their desires and 
goals. Based on individual patients’ abilities 
and needs, implant patients should be educat-
ed on a personalized program of home care. 
Further, the dental team should ensure that 
hygiene interval schedules and appointment 
lengths are customized to meet the individual 
patient’s needs.

ABOUT THE AUTHOR
Dr. Moldovan is a periodontist and nutritionist 
whose practices in Los Angeles, California, and New 
York City are primarily devoted to implant therapy. 
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1.	� The main difference between teeth and dental implants:  
A. is their appearance. 
B. is the biological width. 
C. lies in their tissue attachments.

	 D. is that implants require no hygiene care.

2.	� Peri-implantitis, defined as peri-implant disease that has 
progressed beyond peri-implant mucositis to the point of bone 
loss, has been found to develop within: 
A. 6 months of placement among one in two patients. 
B. 2 years of placement among one in four patients. 
C. 5 years of placement among one in three patients. 
D. 5 years of placement among one in five patients.

3.	� Systemic issues that affect peri-implant health include:	
	 A. smoking.
	 B. diabetes.
	 C. generalized chronic inflammation.
	 D. All of the above

4.	 Studies have found that what are 80% more effective than string  
	 floss in reducing bleeding around dental implants after 30 days?
	 A. manual toothbrushes
	 B. water flossers
	 C. toothpicks
	 D. oil pulling techniques

5.	 Implant maintenance recommendations to patients should  
	 consider the individual’s:
	 A. socioeconomic status.
	 B. dexterity.
	 C. hemidesmosomal attachment.
	 D. vitamin B intake. 

6.	� The interval between recall appointments for implant patients 
should be:

	 A. a standard 6 months.
	 B. every 2 weeks.
	 C. after they have developed peri-implantitis.
	 D. personalized, based on the patient’s ability to perform good oral  
	 hygiene at home.

7.	� In addition to assessing the patient’s hygiene, oral health, systemic 
health, and medications, it is important to ask about their use of?

	 A. nutritional supplements
	 B. ozone gas
	 C. all-natural toothpaste
	 D. chlorhexidine-based mouthrinse

8.	 Vertical radiographs should be as parallel as possible to the implant  
	 body, so that:
	 A. the implant threads are clearly visible.
	 B. bone levels will improve.
	 C. radiation exposure will be lessened.
	 D. All of the above

9.	� Hygienists should be mindful of minimizing scratches on the 
smooth implant/abutment surface, because scratches: 

	 A. will be severely painful.
	 B. can increase plaque accumulation.
	 C. lead directly to peri-implantitis.
	 D. significantly decrease the implant’s survival rate.

10.	 If cementation is unavoidable due to the angle of the implant, it is  
	 important to use what type of cement?
	 A. radiolucent
	 B. radio-opaque
	 C. self-etch
	 D. universal
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The goal of esthetic dentistry is to cre-
ate a pleasant smile in which harmony 
exists between lips, teeth, and gin-

giva. Most patients see the lack of papilla, 
resulting in a “black triangle,” as an unes-
thetic feature.1-3 Predictably resolving this 
problem can be daunting and cumbersome 
for the dentist. The purpose of this case re-
port is to present a technique in which resin 
composite is used to augment the proximal 
contour of the teeth adjacent to the black 
triangle, thus eliminating this problem.

Treatment Options
The patient presented with a chief com-
plaint that he described as a “dark area in 
between my two front teeth” (Figure 1). He 
wanted to know his options to remediate 
this esthetic problem in a conservative and 
economical manner.

Several treatment options were suggest-
ed to the patient:4-6 1) Do nothing. The 
author explained to the patient that treat-
ment to solve a cosmetic issue is elective. 
2) Add resin composite to each central inci-
sor to create a longer contact, reducing the 
distance between the contact point and the 
crest of the bone. 3) Choose partial porce-
lain veneers. The patient decided to have 
resin composite added to close the space.

The Resin Composite Procedure
Shade selection was made and topical an-
esthetic given before the application of the 
rubber dam. Rubber dam isolation with 
ligatures is ideal for these types of cases 
because it provides absolute isolation and 
pushes the gingival tissues apically, allow-
ing access and visibility to subgingival areas. 
Figure 2 and Figure 3 depict the difference 
in visibility and access.

A slurry of pumice and interproximal 
strips were used to provide a clean surface 
for bonding. Subsequently, 37% phosphoric 
acid was applied through a rubbing motion 
with a brush tip for 30 seconds (Figure 4). 
A copious amount of water was used to 
remove the etchant, and the surface was 
completely dried. Adhesive was applied 
(Figure 5), dried for 30 seconds, and light 
polymerized for 20 seconds. 

An initial increment of extra white enam-
el was placed on the mesiofacial incisal line 
angle of the right central incisor (Figure 6 
and Figure 7).

A thin-bladed composite instrument, the 
interproximal carver (IPC) (Figure 8), was 
used for the initial increment to be thinned 
over the distal aspect to provide adequate 
blending. The remaining resin composite 
was then pushed mesially and lingually to 

Marcos A. Vargas, DDS

 ABSTRACT 
A patient presented with a desire to solve the esthetic problem of a lack of papilla 
between the maxillary central incisors, known as a “black triangle.” After considering 
several options, he chose to have the space eliminated through a resin composite 
technique. The result left him pleased with his appearance. This case report details the 
steps that were taken to achieve the successful outcome.

WITH RESIN COMPOSITE

Closing a

Black Triangle
1

2

4

3

Fig 1. The patient presented with a dark area 
between teeth Nos. 8 and 9, known as the 
“black triangle.” Fig 2 and Fig 3. The difference in 
visibility and access with a rubber dam (Fig 3) is 
shown. Fig 4. Application of 37% phosphoric acid. 
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Fig 5. Application of adhesive. Fig 6 and Fig 7. Placement of enamel on the mesiofacial incisal line angle of 
the right central incisor. Fig 8. An IPC was used to provide adequate blending. Fig 9. A flat brush was used 
to leave a smooth surface. Fig 10. A small amount of composite was placed between the mylar strip and 
the tooth. Fig 11 and Fig 12. The mylar strip was held against the palatal surface and then gently pulled 
toward the facial surface.

form the interproximal contour. Careful at-
tention was ensured to prevent creating an 
overhang. A flat brush was used to leave a 
smooth surface before light polymerization 
(Figure 9).

An increment of composite was then 
placed over the facial aspect of tooth No. 
9 and blended in a similar manner as was 
done with tooth No. 8. This step was done 
simply to create the facial proximal aspect. 
The increment was not pushed palatally be-
cause the remaining space was not as big 
and did not allow for freehand interprox-
imal contouring of the composite. The in-
crement was then smoothed with a brush 
and light polymerized with a mylar strip be-
tween the central incisors to avoid bonding 
them together.

After polymerization, a small amount of 
composite was placed between the mylar 
strip and the tooth from the lingual angle 
(Figure 10).

The mylar strip was then held closed 
against the palatal surface and gently pulled 
toward the facial surface. This process 
would carry the material facially to close the 
mesiopalatal embrasure completely (Figure 
11 and Figure 12). The increment surface 

Occlusion was 
checked after 

removal of the 
rubber dam. After 
the soft tissue and 

papilla were released 
from the rubber dam, 

the black triangle 
appeared completely 

closed.



was smoothed and light polymerized pala-
tally and facially for 20 seconds each.

Contouring and polishing to obtain an 
enamel luster and blending into the enamel 
was accomplished using a carbide disk, rub-
ber cups, and rotating wheels (Figure 13). 
Interproximal finishing and polishing was 
performed with sequential finishing strips.

 
Final Results
Occlusion was checked after removal of the 
rubber dam. After the soft tissue and papil-
la were released from the rubber dam, the 
black triangle appeared completely closed 
(Figure 14). Dental floss was used to ensure 
no overhangs had been left, and its use was 
demonstrated to the patient for proper hy-
giene.

The patient returned 4 weeks later for 
a final check (Figure 15). The patient was 
completely satisfied and pleased with the 
esthetic result. He maintained good hy-
giene, and no bleeding was detected on 
probing the area.
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Fig 13. Contouring and polishing was done with a carbide disk, rubber cups, and rotating wheels.Fig 14. The black triangle appeared completely closed. Fig 15. 
Final check 4 weeks later.
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Procedures for the replacement of a miss-
ing tooth have come a long way from 
the times of G.V. Black and even since 

the more recent past. It would be reasonable 
to state that 20% of all dental advancements 
occurred from the dawn of modern dentistry 
up to the mid 1980s and that the remaining 
80% of emerging dental technologies available 
today have been instituted since the introduc-
tion of digital radiography around that time, 
with the pace of technological advancements 
continuing to accelerate. The partial denture 
or three-unit bridge fabricated in the tradi-
tional method of impressions using polyether 
or polyvinyl siloxane materials, counter mod-
els, and bite registrations, along with the 3- to 
4-week turnaround by a laboratory of a por-
celain-fused-to-metal prosthesis, have been 

David Burt, DDS

 ABSTRACT 
The single tooth implant restoration has existed in dentistry for some time, but 
the increasingly advanced technologies and streamlined workflows now available 
in clinical practice have greatly enhanced the process. Improvements in efficiency, 
functionality, and esthetics show that the profession is advancing rapidly. This 
article covers the case of a restoration for a patient who benefited considerably 
from today’s digital technologies.

Many Technologies, 

1 2

One Restoration

replaced by digital impressions and CAD/CAM 
design and milling of ceramics that have great-
er esthetics and strength. An added benefit has 
been the realization of a greatly reduced turn-
around time of only 1 week, or even the same 
day if done chairside.1,2

These changes, along with the now main-
stream dental implant and laser technolo-
gies, have given the practitioner and patient 
another fixed prosthetic option that does not 
involve multiple teeth, scalpels, or sutures. 
The utilization of these and other digital 
solutions allows conservation of structure, 
tissue, and time while achieving esthetic, 
natural-looking results.

Case Study
The patient had broken tooth No. 8 off below 

the gingival level and had an immediate 
placement of an implant with graft after ex-
traction. The case was deemed to be a two-
stage surgery, with the implant being buried 
to maximize integration. At the 3-month 
mark (Figure 1), the site was evaluated and 
found to be ready for the uncovering and 
restoration of the implant. Topical anesthetic 
was placed, and a CO2 (10,600 nm) laser was 
used to first locate the implant cover screw 
and then carve or shape the gingival tissue 
for an optimal emergence profile (Figure 2). 
This approach, of tissue ablation rather than 
cutting, has shown itself to be dimensionally 
stable, with little change in healing and close 
adaptation to the healing abutment placed 
after scanning (Figure 3). The time savings 
are significant, and the procedure is conser-
vative of soft and hard tissue compared with 
performing a full thickness flap with sutures 
after inserting a healing abutment.

The patient was then digitally scanned by 
imaging each arch, a bite registration, and 
finally the scan of the site, with a dedicated 
scan body, or flag, seated into the implant 
(Figure 4 through Figure 6). This process 
would allow the laboratory to not only see 
and create a virtual soft-tissue model of the 

Fig 1. After 3 months, the site was ready for restoration of the implant. Fig 2. A CO2 (10,600 nm) laser was used to first locate the implant cover screw and then 
shape the gingival tissue for an optimal emergence profile. 
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Fig 3. The results of tissue ablation were shown to be dimensionally stable. Fig 4. The arches were 
scanned digitally. Fig 5. A scan body was seated into the implant. Fig 6. The bite registration was imaged. 
Fig 7. The layered zirconia ceramic crown was produced under the CAD/CAM principle using a 3D-printed 
model. Fig 8. The abutment and crown were predictable due to the accuracy of the digital impressions.  
    Fig 9. The abutment was torqued to recommended settings. Fig 10. The crown was cemented using 
long-term temporary cement.
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site, but also fix the position of the implant in 
the bone with the proper hex timing or inter-
nal geometry. The scan flags needed for any 
brand of implant are obtained either from 
the implant company or by asking the lab-
oratory for a recommendation. Laboratory 
software, called libraries, for the flag orienta-
tion are critical for pouring or three-dimen-
sional (3D) printing of the working model 
on which the abutment and crown will be 
designed and fabricated. Because the scans 
are digital, there is no distortion, as may be 
found in impression material or due to im-
proper placement of a closed-tray impres-
sion coping back into the impression tray 
after removal from the mouth. 

The case was emailed to the laboratory, and 
the digital creation commenced.

Custom abutments CAD-designed and milled 
out of titanium or zirconia are options, as well 
as stock Ti-base or UCLA abutments made for 
the implant brand. Abutment choices should be 
made by the practitioner based on the tissue 
depth, thickness, and biotype,3 as well as the 
potential emergence profile. 

The ceramic crown, in this case a layered 
zirconia, was produced under the CAD/CAM 
principle using a 3D-printed model of the 
abutment seated on the implant (Figure 7). 
Porcelain was then stacked on the zirconia to 
give better translucency and esthetics, rep-
resenting one of the few steps that was labor 
intensive and an analog process.

Delivery of the abutment and crown (Figure 
8) was predictable because of the accuracy of 
digital impressions. The case was trial seated 
to determine basic fit, esthetics, and occlusion. 
The esthetics were presented to the patient, 
and he approved the final results. The abutment 
was torqued to recommended settings, and the 
crown was cemented using a long-term tempo-
rary cement (Figure 9 and Figure 10).

Conclusion
Although a single tooth implant restoration 
is not new to dentistry, cutting-edge tech-
nologies and workflows available to dentists 
today have led to exciting times in clinical 
practice. The degree of excellence that can 
be derived in efficiency, functionality, and 
esthetics shows that the profession is ad-
vancing rapidly, allowing dentists to practice 
in ways G.V. Black could have never imagined 
but would have heartily embraced.
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Visit LocalMed.com/dentists,  
or call (225) 590-3054 today to learn more.

Can your patients schedule when it 
is convenient for them, or only when 
you are able to answer the phone? 
Are potential patients choosing other 
offices because you are not making it 
easy? Do you want to make scheduling 
easy for your patients, and fill up more 
of you chair time?  

LOCALMED CAN HELP.

What is LocalMed?
LocalMed is the first online scheduling platform that allows patients to 
view accurate, real-time availabilities and book confirmed appointments, 
24/7. In the same way you currently schedule, our system offers different 
time slots based on appointment types. You select which appointment 
types and chairs you want to make available; we take care of the rest.

How does it work?
By connecting with your existing practice management systems, we 
can read, display and fill your availabilities in real time. This is not a 
request system. Once an appointment is booked online by a patient, it is 
automatically uploaded into your schedule.

Bring patient convenience to your practice
While online scheduling is standard for just about every other industry, 
dental scheduling was often considered too complicated. But we 
thought, “Why can we book a flight across the country, but patients still 
can’t schedule a routine exam or cleaning?”

The answer is that dental scheduling is like a jigsaw puzzle Scheduling 
involves a complex series of steps that differ for every practice, and in 
many cases different plans for different days within the same practice. 
We saw this missing piece in the dental industry and we have spent the 
past three years building LocalMed to handle these complexities.

Putting it into perspective
More than 40 percent of appointments scheduled on our platform are 
made when the office is closed. This means those patients likely had 
no way to schedule during regular hours and, without an after-hours 
alternative, would likely have found  another provider instead. The loss of 
just one new patient a month could cost the average practice more than 
$10,000 a year in revenue.

Where do patients go to schedule?
The LocalMed “Schedule Online” widget brings real-time scheduling 
capabilities to multiple platforms. Adding our widget to your website 
and Facebook page makes it easy for patients to view your providers, 
compare availabilities, and book confirmed appointments. In addition, 
patients can schedule through localmed.com and several dental 
insurance directories on partner sites. Our goal is to bring real-time 
scheduling everywhere patients search, day or night.

No hidden fees, no long-term contract
We don’t believe in locking our clients into long-term contracts, so 
we work to earn your business every month. We let our dentists try 
LocalMed free for the first month, and give them the option to cancel at 
any time. Our low monthly fee include:

•	 Widget functionality on multiple websites, including your own

•	 Customizable provider profile on localmed.com and partner sites

•	 Staff training session

•	 Personal support representative

Bottom Line: We make scheduling easy for pa-
tients and more efficient for practices
A successful dental practice is not just about being a good dentist–it 
is also about running a business. Making it easier for your clients 
to schedule their appointments will help make your business more 
accessible and help increase your bottom line.  


