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This continuing education course is intended for general dentists and hygienists.  The primary learning 
objective for this course is to increase your general knowledge of and skills in the dental management of the 
complete denture patient with a dry mouth.

Overview
Dental health professionals are being asked to care for a growing number and range of medically 
compromised patients living with chronic health problems.  Although tooth loss overall has declined in the 
United States, millions of persons, particularly those of more advanced age, still require treatment for the 
edentulous condition.  Particular challenges are faced when this oral state is combined with a complex 
medical history.  The primary learning objective for this case is to increase your general knowledge of and 
skills in the dental management of the complete denture patient with a dry mouth.

Learning Objectives
Upon the completion of this course, the dental professional will be able to:
• Be able to describe the various ways in which a dry mouth complicates the management and success of 

complete denture treatment; and be able to describe approaches to address these challenges;
• Be able to describe the oral and dental findings likely to be encountered in a patient with rheumatoid 

arthritis, Sjogren’s syndrome, or both;
• Be able to describe the likely oral findings and complications to dental therapy likely to be encountered 

in patients taking one or more of the following prescription medications: prednisone, salsalate, or 
methotrexate;

• Be able to describe the factors involved in denture retention and suggest how these are affected in a 
patient with one or more of the following: dry mouth, severely resorbed ridges, a metal-base denture; and

• Be able to describe the mechanism, application, removal, indications, contraindications, advantages, and 
disadvantages of the use of denture adhesive.

Kenneth Shay, DDS, MS

This course is no longer offered for Continuing Education credit.

Treatment of an Edentulous  
Patient with a Dry Mouth 
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General Information
JJ is a 71 year old, Caucasian male currently 
residing in a nursing home while recovering 
from a recent leg amputation.  Prior to his 
hospitalization and convalescence he lived alone 
in a rural region, several hundred miles from any 
urban area.  He is a former insurance claims 
adjuster who retired on disability six years ago.  
He currently receives Social Security, modest 
veteran’s benefits, and a small company pension.  
He smoked a pipe for 30 years but stopped 15 
years ago. He reports only social use of alcohol.

Chief Complaint
JJ desires to use upper and lower dentures 
without discomfort.  He recognizes from 
experience and from the counseling of a previous 
dentist that certain features of his oral anatomy 
will compromise the degree to which chewing 
forces can be generated.

Patient History

Medical History Form for Patient JJ
Medical history form completed by patient JJ.  
Positive answers are in BOLDFACE

Please indicate any condition that you have had 
in the past or have now by circling either YES 
or NO and fill in blank space when indicated.  
Answers to the following questions are for our 
records only and will be considered confidential.

Are you currently under the care of a physician?
        YES     NO
 Physician’s name:    George Brown
 Phone number:     222-3333
 Address:    444 Oak Street, Any town, DE

CARDIOVASCULAR
Heart failure      YES     NO
Heart disease or attack     YES     NO
Angina pectoris or chest pains    YES     NO
High blood pressure     YES     NO
Heart murmur or click     YES     NO
Mitral valve prolapse     YES     NO
Rheumatic fever     YES     NO
Congenital heart defect or lesion   YES     NO
Heart surgery or transplant    YES     NO
Artificial heart valve     YES     NO
Irregular heartbeat (arrhythmia)    YES     NO
Heart pacemaker or defibrillator    YES     NO
Other heart problem     YES     NO

HEMATOLOGIC
Blood transfusion     YES     NO
Anemia       YES     NO
Sickle cell (anemia) disease    YES     NO
Tendency to bleed longer than normal 
       YES     NO
Hemophilia      YES     NO
Leukemia       YES     NO

NEURAL
Stroke or TIA      YES     NO
Vision problems      YES     NO
Glaucoma or cataract     YES     NO
Earaches, ringing in ears    YES     NO
Hearing loss      YES     NO
Severe headaches, migraines    YES     NO
Fainting or dizzy spells     YES     NO
Epilepsy, seizures, convulsions    YES     NO
Nervousness      YES     NO
Psychiatric treatment     YES     NO

ENDOCRINE
Diabetes      YES     NO
Thyroid disease      YES     NO

DERMAL/ORAL/MUSCULOSKELETAL
Allergy to latex (rubber)     YES     NO
Skin rash or hives     YES     NO
Arthritis, rheumatism or gout    YES     NO
Artificial joint      YES     NO
Fever blister      YES     NO
Mouth Ulcers or canker sores    YES     NO

GASTROINTESTINAL
Stomach or intestinal ulcers    YES     NO
Gastritis or esophageal reflux    YES     NO
Colitis       YES     NO
Persistent diarrhea     YES     NO
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   artificial tears     prn
   methotrexate     .75 mg, M & Th

Have you ever been hospitalized? 
       YES     NO
If yes, then please describe when and why:
   Recent leg amputation due to septic knee.
   Two years ago hospitalized with chest pains.

Have you ever had an operation or surgery? 
       YES     NO
If yes, then please describe when and why:
   See above

Are you allergic to any foods, preservatives, 
clothing, animals, etc?     YES     NO

Have you taken cortisone, prednisone or other 
steroids in the past 12 months?    YES     NO

When you walk up stairs or take a walk, do you 
ever have to stop because of pain in your chest, 
shortness of breath, or feeling tired?
       YES     NO

Do your ankles swell during the day?
       YES     NO

Do you need to sleep on two or more pillows?
       YES     NO

Have you unintentionally lost or gained more than 
10 pounds in the past year?    YES     NO

Are you on a special diet?    YES     NO

Has your occupation ever brought you in contact 
with blood, blood products, or needles?
       YES     NO

DENTAL HISTORY
Do you make regular (non-emergency) visits to 
the dentist?      YES     NO  

Do your teeth feel loose?    YES     NO

Do your gums bleed when you brush you teeth?
       YES     NO

Are any of your teeth painful to biting or chewing?
       YES     NO

Hepatitis or yellow jaundice    YES     NO
Cirrhosis       YES     NO
Other liver problem     YES     NO

RESPIRATORY
Hay fever      YES     NO
Sinus trouble       YES     NO
Asthma       YES     NO
Persistent cough      YES     NO
Bronchitis       YES     NO
Emphysema       YES     NO
Tuberculosis (TB)      YES     NO
Breathing difficulties     YES     NO

GENITO-URINARY
Urinate more than 6 times/day    YES     NO
Kidney or bladder problems    YES     NO
Dialysis       YES     NO

SEXUALLY TRANSMITTED DISEASE
(syphilis, gonorrhea, chlamydia, herpes)
       YES     NO

OTHER CONDITIONS
Enlarged lymph node or “gland”    YES     NO
Persistent or unexplained fevers   YES     NO
HIV-positive/AIDS      YES     NO
Use tobacco       YES     NO
Use alcohol       YES     NO
Drug addiction       YES     NO
Tumor or cancer      YES     NO
X-ray or radiation treatment     YES     NO
Chemotherapy       YES     NO

ALLERGIES
Are you allergic to:
   local anesthetics (“Novocain”)    YES     NO
   penicillin or other antibiotics     YES     NO
   aspirin       YES     NO
   codeine or other pain medicine  YES     NO
   any other drug or medicine (list below)

Are you taking (or supposed to be taking) any 
medicine, drugs, or pills of any kind?
       YES    NO
If yes, what kind and dose?
  prednisone           20 mg TID
   heparin           5000u mg SQ BID
   ibuprofen           400 mg q6h prn
   propoxyphene 100 mg/ 
   acetaminophen 325 mg    2 q6h prn
    salsalate           1000 mg TID
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Consultation with the patient’s physician confirms 
no contraindications to denture treatment, although 
the recency of his amputation has left the patient 
extremely anxious about transferring out of the 
dental chair.

Dental History
By his own admission, JJ has been a sporadic 
dental patient all of his adult life.  He wore a 
maxillary removable partial denture for over ten 
years.  Sixteen years ago his remaining maxillary 
teeth were extracted and he received an upper 
immediate complete denture.  He thinks that the 
upper teeth needed to be removed because of 
decay.  After the maxillary denture was placed, he 
began to experience severe dental caries in his 
mandibular teeth.  This ultimately necessitated 
removal of his remaining dentition twelve years 
ago.  A mandibular complete denture fabricated 
subsequent to that time was never wholly tolerated 
because it moved and caused soreness under 
function.  For this reason, the patient stopped using 
the mandibular denture about three years ago, and 
the then shortly stopped using the upper denture as 
well because he was traumatizing his mandibular 
edentulous ridge.  He has tired of his oral condition, 
however, and wishes to again attempt rehabilitation.

Radiographic History
There were no pre-existing radiographs available for 
inspection.

Clinical Examination
A. General impression

• Cachectic older male in wheelchair; right 
leg amputated above the knee with gauze 
bandages in place over stumps.

• Prominent disfigurement of hands due to 
rheumatoid arthritis.

• Prominent rheumatoid nodules of the elbows.
• Prominent chin; long mustache obscuring 

mouth.
• Disheveled; poor general hygiene.
• Patient wears glasses (need cleaning) and 

blinks frequently and forcefully.
• Patient requests not to be transferred into 

dental chair.
B. Head and neck examination

• Head and neck:  within normal limits (WNL)
• Face:  no skin lesions noted.  Patient 

noticeably tanned.
• Lymph Nodes:  WNL

Do you ever have pain, or experience clicking, 
popping or grinding when you open and close 
your mouth?      YES     NO

Do you grind or frequently clench your teeth?
       YES     NO

Does your mouth frequently feel dry? 
       YES     NO

Have you ever worn braces or false teeth?
       YES     NO

Do you gag easily or do you have a problem with 
gagging during dental treatment?  YES     NO

Have you ever fainted or had a bad experience 
related to dental treatment?    YES     NO

WOMEN ONLY:
Is there a possibility you may be pregnant?
       YES     NO

Are you nursing?     YES     NO

Are you taking birth control pills?   YES     NO

Do you have any other disease, condition, or 
problem not listed on this form?    YES     NO

If yes, then please explain below:

In order to best treat your dental health needs, 
please explain why you came to the dental office 
today.
   Need new dentures

_______________________________________
Patient’s Signature

Medical History
JJ suffers from rheumatoid arthritis.  He displays 
deforming osseous changes in his toes, hands, 
knees and elbows due to the disease.  He recently 
had to undergo an amputation above the right 
knee because of a septic knee joint. In addition he 
suffers from hypertension, cardiovascular disease, 
and blurred vision due to very dry eyes.

JJ is medicated with prednisone, heparin, 
ibuprofen, darvocet, salsalate, artificial tears, and 
methotrexate.
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• Provide complete denture care with particular 
attention paid to optimizing retention and 
stability:
1. Preliminary impressions with thermoplastic 

compound to deliberately overextend in 
retromylohyoid areas.

2. Border-mold custom tray employing 
thermoplastic compound to ensure maximal 
extension without muscle impingement. 
Particular attention paid to optimizing 
not just length but also width in the 
retromylohyoid and tuberosity areas. Use 
of a mandibular custom tray that has an 
approximation of an occlusion rim (in place 
of the usual tray handle).

3. Final impressions with a free-
flowing material, such as light-bodied 
polyvinylsiloxane or polysulfide impression 
material.

4. Intermaxillary bite relations established 
employing an acrylic baseplate that 
has been relined with polyvinylsiloxane 
impression material.

5. Setup employing flat plane posterior teeth.
6. Develop post-dam only after careful 

inspection of the oral cavity, and transfer of 
data concerning tissue displaceability to the 
master cast.

7. Process with a pressure-injected acrylic 
system.

8. Patient remount.
9. Instruction in patient expectations, denture 

hygiene, recall visits, night use, and use 
of saliva substitute (or oral lubricant) 
and denture adhesive. The last point 
includes placement, removal, and hygiene. 
Stress the need for annual recall dental 
appointments. 

Medications

Methotrexate
Methotrexate is a folate antagonist and was first 
used in 1947 for childhood leukemia.  In 1951 
Gubner noted positive effects of methotrexate for 
Rheumatoid Arthritis (RA) and Psoriasis.  In 1971 
it was approved by the FDA for psoriasis.  In 1988 
it was approved for RA.

There are three therapeutic effects of 
methotrexate:

1. Anti- proliferative effect – e.g., in the 
treatment of cancer and psoriasis.

C. Oral examination
• Lips:  dry, slight cracking; angular cheilitis
 Buccal mucosa:  extremely dry and friable; 

normal pigmentation.
• Vestibules:  poorly formed due to flatness of 

ridges
• Alveolar ridges:  very resorbed; minimal 

height and width.  Favorable retromylohyoid 
extension; also extra extension available 
lateral and superior to tuberosities.  No 
excess or flabby tissue on ridge crests.

• Tongue:  dry, slightly fissured and slightly 
atrophic

• Floor of mouth:  prominent sublingual glands.  
No erythema.

• Palate:  dry, extremely flat.
• Oropharynx:  dry and slightly erythematous; 

adherent mucus
• Salivary glands:  clear, viscous fluid 

expressible from ducts of all major glands 
under digital pressure; no saliva present in 
floor of mouth

D. Oral hygiene evaluation
• No oral debris present

E. Examination of teeth
• not applicable

F. Periodontal examination
• not applicable

G. Radiographic examination
• A panographic radiograph taken at the time 

of the initial exam was essentially normal.  
No teeth, roots, or alveolar pathological 
radiolucencies or radiopacities were noted.  
Alveolar bone height was limited in both 
mandible and maxilla.  The condyles of the 
TMJ’s were grossly normal in contour and 
placement.  Sinuses were free of apparent 
lesions.  Calcification of the stylohyoid 
ligament was apparent but not advanced to 
a degree unexpected in a male patient in his 
eighth decade of life.

H. Habits
• No oral habits, such as lip smacking, tongue 

thrusting, retruded tongue, or overclosure were 
noted. 

Treatment Plan
• Ascertain that patient understands the 

limitations of complete denture treatment in light 
of his resorbed alveolar ridges and dry mouth.

• Determine whether patient is willing to undergo 
the procedures necessary to fabricate new 
complete dentures
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For RA, methotrexate is administered in a total 
starting dose approx. 7.5 - 10 mg WEEKLY.  
The drug needs 2-3 wks before patients notice 
changes, such as reduction in swelling and joint 
counts and less morning stiffness.  If the drug 
cannot be tolerated orally, it can be administered 
subcutaneously.

It has several potential side effects.
1. Nausea- especially when first used.  The tabs 

can be divided up on the day of use to reduce 
this effect.

2. Mouth ulcers - one solution is to dissolve 
300mg of allopurinol in 50ml of water and use 
this as a mouthwash (do not swallow).

3. Blood problems from marrow suppression – 
blood counts need to be monitored at 
baseline, at 2 weeks at 1 month and then in 
alternate months.

4. Irreversible cirrhotic liver damage.  This is 
a cumulative dose effect.  The practice of 
liver biopsies at baseline and at frequent 
intervals subsequently is reserved for patients 
administered the high dosages associated 
with the treatment of psoriasis.  In RA 
patients liver biopsies are now no longer 
done as a routine; rather, liver function tests 
are checked at baseline, 2 weeks, one 
month, and then alternate months.

5. Pneumonitis.  Therefore a baseline chest X 
ray is needed.

6. Alopecia 

The side effects are lessened by addition of FOLIC 
ACID VITAMIN B 5mg / day.  The side effects are 
INCREASED by CO-USE of aspirin

Prednisone
Prednisone is a synthetic hormone similar to 
hydrocortisone, a natural hormone produced by 
the adrenal glands.  Prednisone belongs to a large 
group of similar drugs known as corticosteroids, 
which are prescribed for literally hundreds of 
conditions.

Prednisone stops the body’s normal inflammatory 
reaction.  It is usually given in tablet form but can 
be given intravenously when necessary, such as 
when someone is too sick to swallow a pill.  The 
drug usually is used in combination with other 
agents to suppress the immune response. It acts 
by decreasing swelling and inflammation of tissues.

2. Immune modulation – by affecting cytokine 
production (in particular IL-1, IL-6, IL-8) and 
tumor necrosis Factor Alpha.

3. Anti-inflammatory effects. 

The effects of methotrexate are related to 
its interaction with the folic acid pathway.  
Dihydrofolate is converted to tetrahydrofolate, 
with dihydrofolate reductase enzyme.  In 
addition methotrexate also interacts with the 
homocysteine / methionine pathway.  The main 
folic acid metabolite in the serum is five methyl 
tetrahydrofolate.  Folates enter the cell and are 
converted into polyglutamated forms.  These are 
retained in the cell, and are involved in carbon 
transfer reactions.  They have a role in purine 
metabolism and are required in the formation 
of nucleic acid.  Five methyl tetrahydrofolate is 
necessary in the formation of homocysteine from 
methionine.  Methotrexate is structurally similar 
to dihydrofolate.  It is absorbed completely from 
the intestine and metabolized in the kidney.  It 
enters the cell and is polyglutamated like folic 
acid, thereby remaining within the cell and 
accounting for its effectiveness.  It replaces 
dihydrofolate, resulting in reduced production of 
tetrahydrofolate.  The consequence is a reduction 
in purine and pyrimidine (i.e., nucleic acid) 
metabolism.

Methotrexate tends to work faster and more 
effectively compared to most disease-modifying 
antirheumatic drugs.  It interacts with many drugs, 
so caution should be applied when used together 
with trimethoprim, probenecid, and nonsteroidal 
anti-inflammatory drugs, especially in the face of 
renal impairment.

Combination with hydroxychloroquine has 
been shown to reduce the overall side effect 
profile.  There is also some evidence that folate 
supplementation is associated with a reduction 
in the nodules seen in rheumatoid arthritis.  
Combination with folic acid has been shown 
in some studies to reduce toxicity by up to fifty 
percent, without reducing efficacy.  In contrast, 
the use of folinic acid has also been shown to 
reduce toxicity, but in high dose may reduce 
efficacy.  Folinic acid is therefore largely used as 
a rescue therapy for patients with methotrexate 
toxicity, particularly those with bone marrow 
suppression.
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Therapeutic effectiveness of salsalate in man 
has been demonstrated by accepted procedures, 
including measurements of the reduction in joint 
swelling, pain and duration of morning stiffness.  
In vivo, 1 molecule of salsalate generates 2 
molecules of salicylate.  The hydrolysis of 
salsalate is accomplished by esterases present 
in the gastrointestinal tract, liver, plasma blood 
and other tissues.  Following oral dosing, 
salsalate is almost completely absorbed by 
the small intestine.  During the process of 
absorption and the first pass through the liver 
most of the salsalate is hydrolyzed to salicylate.  
Unhydrolyzed salsalate appears in the urine at 
about 1% of the dose and about 7 to 13% as 
salsalate glucuronide.

Clinical trials in rheumatoid arthritis and 
pharmacokinetic studies have shown that the 
antiarthritic activity of salsalate at 3 g/day is 
similar to that of ASA at 3.6 g/day.  Salsalate 3 
g daily induced less gastrointestinal bleeding 
than ASA 3.9 g daily.  Salsalate is insoluble in 
acidic gastric fluids (<0.1 mg/mL at pH 1), but 
readily soluble in the fluids of the small intestine.  
Approximately 30% of the parent compound is 
absorbed unchanged.  The remainder undergoes 
esterase hydrolysis in the gastrointestinal tract 
and liver and is absorbed as salicylic acid.  The 
half-life of salsalate is approximately 1 hour. 
About 13% is excreted through the kidneys as a 
glucuronide conjugate of the parent compound, 
another 1% as unchanged drug, and the 
remainder as salicylic acid and its metabolites.  
Only about 1% is excreted in the feces.

Salicylic acid (the primary metabolite of salsalate) 
biotransformation is saturated at anti-inflammatory 
doses of salicylates, which results in an increase 
in the half-life of salicylic acid from 3.5 to 16 or 
more hours.  Thus, dosing with salsalate twice a 
day in patients will satisfactorily maintain salicylic 
acid blood levels within the desired therapeutic 
range (10 to 30 mg/100 mL) throughout the 
12-hour intervals.  Therapeutic blood levels 
continue for up to 16 hours after the last dose.  
The parent compound does not show capacity-
limited biotransformation, nor does it accumulate 
in the plasma on multiple dosing.  The amount 
of salicylic acid available from salsalate is about 
20% less than from ASA, when the 2 drugs are 
administered on a salicylic acid molar equivalent 

The downside with prednisone is its many side 
effects.  The higher the dose or the longer the 
drug is taken, the greater the side effects.  As the 
dose is gradually reduced, side effects diminish.

Regardless of complications, a patient must 
never stop taking prednisone suddenly.  The 
adrenal gland, which makes natural steroid 
hormones for the body, is suppressed by long 
term prednisone administration.  Since some 
steroids are necessary for life, abruptly stopping 
prednisone leaves one without any steroids at 
all, a condition known as Addisonian crisis.  If 
the adrenal is stimulated to produce steroids by 
gradual reduction in the dosage of prednisone, it 
will eventually begin to  produce natural steroids 
in most cases.  More steroids are needed for 
a healthy response to stress (like trauma, an 
operation, an infection, etc).  When a patient’s 
adrenal glands are suppressed due to the use of 
prednisone, this is not possible.  So anyone on 
steroids or recently weaned off steroids needs to 
receive steroid supplements before undergoing 
stressful procedures--such as oral surgery.

The most commonly encountered side effects of 
prednisone are:

• Sodium retention
• Increased appetite
• Increased fat deposits
• Increased acid in the stomach
• Increased sweating, especially at night
• Increased hair growth
• Acne on the face, back, and chest
• Bone and muscle problems
• Eye problems
• Increased sugar in the blood
• Increased sensitivity to the sun
• Delayed wound healing
• Decreased ability to fight infection
• Thrush (Candida) growth in the mouth 

Salsalate
Animal pharmacological studies have shown 
that salsalate possesses anti-inflammatory, 
analgesic and antipyretic properties.  Although the 
mechanism of the anti-inflammatory action is not 
clear, it seems likely that the mechanism(s) would 
be the same as for sodium salicylate.  The anti-
inflammatory effect of salicylic acid, the active 
in vivo product of salsalate, in the treatment 
of arthritic disorders has been demonstrated.  



8

Crest® + Oral-B®
 at dentalcare.com

bleeding or perforation occurs, salsalate 
should be discontinued, an appropriate 
treatment instituted and the patient closely 
monitored.  There is no definitive evidence that 
the concomitant administration of histamine 
H2-receptor antagonists and/or antacids will 
either prevent the occurrence of gastrointestinal 
side effects or allow continuation of salsalate 
therapy when and if these adverse reactions 
appear.

Renal Function:  Long-term administration of 
NSAIDs to animals has resulted in renal papillary 
necrosis and other abnormal renal pathology.  
In humans, there have been reports of acute 
interstitial nephritis with hematuria, proteinuria 
and occasionally nephrotic syndrome with 
NSAIDs.  A second form of renal toxicity has 
been seen in patients with prerenal conditions 
leading to the reduction in renal blood flow or 
blood volume, where the renal prostaglandins 
have a supportive role in the maintenance of 
renal perfusion.  In these patients, administration 
of an NSAID may cause a dose-dependent 
reduction in prostaglandin formation and may 
precipitate over renal decompensation.  Patients 
at greatest risk of this reaction are those with 
impaired renal function, heart failure or liver 
dysfunction, those taking diuretics, and the 
elderly.  Discontinuation of nonsteroidal anti-
inflammatory therapy is usually followed by 
recovery to the pretreatment state.  Over 95% of 
salsalate is eliminated by the kidneys, primarily 
as salicylic acid and its metabolites.  Therefore, 
the drug should be used with great caution in 
patients with impaired renal function.  In these 
cases, lower doses of salsalate should be 
anticipated and patients carefully monitored.  
During long-term therapy, patients with renal 
compromise should be monitored periodically.

Hepatic Function:  As with other NSAIDs, 
borderline elevations of one or more liver tests 
may occur.  These abnormalities may progress, 
may remain essentially unchanged, or may 
be transient with continued therapy.  A patient 
with symptoms and/or signs suggesting liver 
dysfunction, or in whom an abnormal liver test 
has occurred, should be evaluated for evidence 
of the development of more severe hepatic 
reaction while on therapy with this drug.  Severe 
hepatic reactions including jaundice and cases of 
fatal hepatitis have been reported with NSAIDs.  

basis (3.6 g salsalate/5 g ASA).  Food does not 
significantly affect the absorption of salsalate.

Salicylic acid is a weak inhibitor of prostaglandin 
synthesis in vitro.  Unlike ASA, salsalate does not 
significantly affect hemostasis or cyclooxygenase 
activity in platelets or gastric mucosa in vivo.

Indications:  For relief of the signs and 
symptoms of rheumatoid arthritis and 
osteoarthritis.

Contraindications:  Peptic ulcer or active 
inflammatory disease of the gastrointestinal 
system.  Known or suspected hypersensitivity to 
the drug.

Warnings:  Reye’s syndrome may develop 
in individuals who have chickenpox, influenza 
or flu symptoms.  Some studies suggest a 
possible association between the development 
of Reye’s syndrome and the use of medicines 
containing salicylate or ASA.  Drugs containing 
salicylates are therefore not recommended for 
use in patients with chickenpox, influenza or flu 
symptoms.  Peptic ulceration, perforation and 
gastrointestinal bleeding, sometimes severe 
and occasionally fatal, have been reported 
during therapy with NSAIDs including salsalate. 
NSAIDs, including salicylates, should be given 
under close medical supervision to patients prone 
to gastrointestinal tract irritation, particularly those 
with a history of peptic ulcer, diverticulosis or 
other inflammatory disease of the gastrointestinal 
tract.  In these cases, the physician must weigh 
the benefits of treatment against the possible 
hazards.  Patients taking any NSAID, including 
salsalate, should be instructed to contact 
a physician immediately if they experience 
symptoms or signs suggestive of peptic 
ulceration or gastrointestinal bleeding.  These 
reactions can occur without warning symptoms 
or signs and at any time during the treatment.  
Elderly, frail and debilitated patients appear to be 
at higher risk from a variety of adverse reactions 
from NSAIDs.  For such patients, consideration 
should be given to a starting dose lower than 
usual, with individual adjustment when necessary 
and under close supervision.

Precautions
Gastrointestinal System:  If peptic ulceration 
is suspected or confirmed, or if gastrointestinal 
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Auditory System:  The most common side 
effects experienced with salsalate are auditory.  
Tinnitus and temporary hearing loss have been 
reported with its use.

Hypersensitivity Reactions:  Cross-reactivity, 
including bronchospasm, has been reported 
occasionally with nonacetylated salicylates, 
including salsalate, in ASA-sensitive patients.

Cardiovascular Function:  Infrequent incidences 
of syncope and vertigo have been reported 
in individuals using salsalate.  In addition, 
hypertension and hypotension, palpitations and 
tachycardia have occurred.

Other Organ Systems:  Various gastrointestinal 
adverse experiences are associated with 
salsalate use, including nausea, abdominal pain, 
dyspepsia and diarrhea.

Drug Interactions:  Salicylates antagonize 
the uricosuric action of drugs used to treat 
gout.  ASA and other salicylate drugs will be 
additive to salsalate and may increase plasma 
concentrations of salicylic acid to toxic levels.  
Drugs and foods that raise urine pH will increase 
renal clearance and urinary excretion of salicylic 
acid, thus lowering plasma levels; acidifying 
drugs or foods will decrease urinary excretion 
and increase plasma levels.  The salicylate 
anion may displace from their binding sites 
other drugs which are also albumin-bound and 
may lead to drug interactions.  For example, 
in patients receiving bishydroxycoumarin 
or warfarin, the addition of salsalate could 
prolong the prothrombin time.  These patients 
should therefore be under careful observation.  
Similarly, patients receiving salsalate and a 
hydantoin, sulfonamide or sulfonylurea should 
be observed for signs of toxicity to these 
drugs.  In addition, salicylate anion competes 
with a number of drugs for protein binding 
sites, notably penicillin, thiopental, thyroxine, 
triiodothyronine, sulfinpyrazone, naproxen and 
possibly corticosteroids.  The natriuretic effect 
of furosemide has been reported to be inhibited 
by some drugs of this class.  Inhibition of renal 
lithium clearance leading to increases in plasma 
lithium concentrations have also been reported.  
Salsalate and other NSAIDs may reduce the 
antihypertensive effect of propranolol and other 

Although such reactions are rare, if abnormal 
liver tests persist or worsen, if clinical signs 
and symptoms consistent with liver disease 
develop, or if systemic manifestations occur 
(e.g., eosinophilia, rash), this drug should be 
discontinued.  If salsalate is to be used in the 
presence of impaired liver function, it must be 
done under strict observation.

Fluid and Electrolyte Balance:  Fluid retention 
and edema have been observed in patients 
treated with salsalate.  Therefore, as with many 
other NSAIDs, the possibility of precipitating 
congestive heart failure in elderly patients or 
those with compromised cardiac functions 
should be born in mind.  Although sodium 
retention has not been reported in metabolic 
studies, salsalate should be used with caution 
in patients with heart failure, hypertension or 
other conditions predisposing to fluid retention.  
With NSAID treatment, there is a potential risk 
of hyperkalemia, particularly in patients with 
conditions such as diabetes mellitus or renal 
failure; elderly patients; and patients receiving 
concomitant therapy with beta-adrenergic 
blockers, angiotensin converting enzyme 
inhibitors or some diuretics.  In those patients 
who are at risk, serum electrolytes should be 
monitored periodically.

Hematology:  Drugs inhibiting prostaglandin 
biosynthesis do interfere with platelet function 
to some degree; therefore, patients who 
may be adversely affected by such an action 
should be carefully observed when salsalate 
is administered.  Blood dyscrasias associated 
with the use of NSAIDs are rare, but could have 
severe consequences.

Infection:  In common with other anti-
inflammatory drugs, salsalate may mask the 
usual signs of infection.

Ophthalmology:  Blurred and/or diminished 
vision has been reported with the use of 
salsalate and other NSAIDs. If such symptoms 
develop, this drug should be discontinued and an 
ophthalmologic examination performed.

CNS:  The most common adverse effects 
associated with the CNS are dizziness and 
vertigo.
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reports with the use of salsalate averaged less 
than one report per million patient days (based on 
an average daily dose of 3 g).  Tinnitus has been 
reported most frequently, as noted in sponsored 
multicentre efficacy/safety studies.  This adverse 
experience is typical of salicylates.

Dosage -  Adults:  The usual dosage is 3 000 
mg daily, given in divided doses as follows; 1) 
2 doses of two 750 mg tablets; 2) 2 doses of 
three 500 mg tablets; or 3) 3 doses of two 500 
mg tablets.  Some patients, e.g., the elderly, may 
require a lower dosage to achieve therapeutic 
blood concentrations and to avoid the more 
common side effects such as tinnitus.  Alleviation 
of symptoms is gradual and full benefit may not be 
evident before 2 weeks.  There is no evidence for 
development of tissue tolerance (tachyphylaxis), 
but salicylate therapy may induce increased activity 
of metabolizing liver enzymes, causing a greater 
rate of salicyluric acid production and excretion 
with a resultant increase in dosage requirement for 
maintenance of therapeutic serum salicylate levels.

Rheumatoid Arthritis
Rheumatoid arthritis (RA) is a systemic disease 
that affects the entire body and is one of the most 
common forms of arthritis.  It is characterized by 
the inflammation of the membrane lining the joint, 
which causes pain, stiffness, warmth, redness and 
swelling.  The inflamed joint lining, the synovium, 
can invade and damage bone and cartilage.  
Inflammatory cells release enzymes that may 
digest bone and cartilage.  The involved joint can 
lose its shape and alignment, resulting in pain and 
loss of movement.  The disease usually begins in 
middle age, but can start at any age. It affects two 
to three times more women than men.

The cause of RA is not yet known.  However, 
it is known that RA is an autoimmune disease.  
The body’s natural immune system does not 
operate as it should, resulting in the immune 
system attacking healthy joint tissue and causing 
inflammation and subsequent joint damage.  RA, 
as a connective tissue disorder with autoimmune 
origins, may be part of several other connective-
tissue, autoimmune disorders, including lupus 
erythematosis and Sjogren’s syndrome.

Researchers suspect that agent-like viruses may 
trigger RA in some people who have an inherited 

beta blockers as well as other antihypertensive 
agents.  The kinetics of salsalate are altered by 
concomitant administration of some antacids to 
the extent that urinary pH changes will affect 
elimination of salicylic acid and salsalate.  The 
rate of absorption of salsalate is not adversely 
influenced by the presence of food.  Probenecid 
given concurrently increases salicylic acid plasma 
levels and extends its plasma half-life.  Caution 
is advised in the concomitant administration of 
salsalate and methotrexate since some NSAIDs 
have been reported to reduce the tubular 
secretion of methotrexate in an animal model, 
thereby possibly enhancing its toxicity.

Adverse Effects:  573 rheumatoid arthritis 
patients received salsalate in sponsored studies 
with a duration of 2 weeks to 1 year.  Hearing 
and vestibular (39%), gastrointestinal (39%), body 
as a whole (18%), skin and appendages (13%), 
central and peripheral nervous system (11%), and 
psychiatric (6%) were the body systems (WHO 
nomenclature) most commonly affected (as 
reported by at least 5% of the study population). 
By WHO-preferred terms, the most common 
adverse experiences were tinnitus (31%), nausea 
(15%), abdominal pain (14%), dyspepsia (12%), 
headache (11%), rash (9%), hearing loss (9%), 
dizziness (8%), diarrhea (7%), deafness (5%) 
and constipation (5%). Adverse experiences were 
followed to resolution, and no residual effects 
were known to have occurred.

Spontaneous reports reflecting US marketing 
experience over 14 years are available.  The 
precise number of patients treated is unknown; it 
is not possible to determine an overall incidence 
of any particular adverse event.  These data show 
a modest number of reports dealing with adverse 
events that may be medically serious, e.g., renal 
and hepatic dysfunction including hepatitis; 
gastrointestinal hemorrhage; bronchospasm; 
anaphylactic shock; and death. Causality with 
salsalate treatment is often difficult to ascertain.  
Of the 7 deaths reported, only 3 could probably 
be ascribed to salsalate.  Two of these deaths 
were due to bronchospasm (one likely was 
laryngospasm).  Another death was caused by 
salicylate intoxication due to iatrogenic overdose.  
The US system of reporting adverse events to 
the manufacturer generally selects for the most 
serious events; however, the frequency of all 
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Sjögren’s syndrome usually occurs in middle-aged 
women and has prevalence in about 1 in 500 
persons.  Patients may also have inflammation 
of the joints (arthritis), muscles (myositis), 
nerves (neuropathy), thyroid (thyroiditis), kidneys 
(nephritis), or other areas of the body.  Also, 
patients may have severe fatigue and disruption 
of their sleep pattern.  Because the blood of 
Sjögren’s patients may contain antibodies directed 
against normal cellular substances such as nuclear 
antigens and immunoglobulins, this disease is 
termed an “autoimmune” disorder to denote the 
apparent reaction of the immune system against 
the patient’s own tissues.  The trigger for this 
process remains unknown but may be a virus.

Diagnosis is based on clinical examination of 
the eyes and mouth.  Specific blood tests and a 
biopsy of the minor salivary gland (taken from the 
inside of the lower lip) help confirm the diagnosis.  
Sjögren’s syndrome is not fatal. However, attention 
must be paid to preventing the complications due 
to dry mouth and to dry eyes, as well as treatment 
of other organ systems involved as a consequence 
of the disease.

The risk for passing this disease on to family 
members is extremely low.  There is a slightly 
increased incidence of autoimmune diseases in 
siblings and children.  Pregnant women should 
notify their obstetricians and pediatricians, since 
maternal autoantibodies may cross the placenta 
and cause problems for the infant.

It is likely that the mouth and eye dryness results 
both from destruction of the salivary glands and 
from interruption of nerve signals that control 
secretion.  In the early stages of Sjögren’s 
syndrome, patients experience maximum dryness 
between meals and during the night due to a 
diminished “basal” secretion, but are still able to 
eat dry food without difficulty.  As the “dryness” 
syndrome progresses, more fluid is required to eat 
and swallow.

The diminished salivary flow also predisposes to 
periodontal disease and oral yeast infections such 
as Candida.  Severe sensitivity to spicy foods and 
alcohol is a common complaint; in the same way, 
mouthwashes and dental products containing 
essential oils, such as eugenol, may be intolerable.

tendency for the disease.  Many people with RA 
have a certain genetic marker called HLA-DR4. 
Researchers know that there are other genes that 
influence the development of RA.

Physicians diagnose RA based on the overall 
pattern of symptoms, medical history, physical 
exam and lab tests including a test for rheumatoid 
factor.  Rheumatoid factor is an antibody found in 
the blood of about 80 percent of adults with RA.  
However, the presence or absence of rheumatoid 
factor does not indicate that one has RA.

Early in the disease, people may notice general 
fatigue, soreness, stiffness and aching.  Pain 
and swelling may occur in the same joints on 
both sides of the body and will usually start in 
the hands or feet.  RA can also affect wrists, 
elbows, shoulders, neck, knees, hips, ankles, and 
the temporomandibular condyle.  Other features 
include lumps called rheumatoid nodules under 
the skin in areas that receive pressure, such as 
the back of the elbows.

Treatment of rheumatoid arthritis focuses on 
reducing swelling, relieving pain and stiffness 
and maintaining normal joint function.  In 
patients with RA, the early use of disease-
modifying drugs may allow control of the disease.  
Disease-modifying drugs include low doses of 
prednisone, methotrexate, hydroxychloroquine, 
azulfidine, gold salts and cyclosporine.  Aspirin-
like drugs called nonsteroidal anti-inflammatory 
drugs (NSAIDs) help reduce joint pain, stiffness 
and swelling.  These drugs may be used in 
combination.  In addition, treatment most often 
involves some combination of exercise, rest, joint 
protection and physical and occupational therapy.  
Surgery is available for joints that are damaged 
and painful.  A balance of rest and exercise can 
help conserve energy and maintain range of 
motion and use of the joints.

Sjögren’s Syndrome
Sjögren’s syndrome is a chronic disorder of 
unknown cause characterized by a particular form 
of dry mouth and dry eyes.  This loss of tears 
and saliva may result in characteristic changes 
in the eyes (called aqueous tear deficiency or 
keratoconjunctivitis sicca) and in the mouth with 
deterioration of the teeth, increased oral infection, 
difficulty in swallowing, and painful mouth.  
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lymphocytes into the salivary gland.  These 
lymphocytes release specific autoantibodies 
such as rheumatoid factor (RF) and antinuclear 
antibodies; antibodies are directed against proteins 
termed Sjögren’s-associated antigens A and B 
(or SS-A and SS-B).  These antibodies can enter 
the bloodstream and are measured in the blood 
tests that we obtain to confirm the diagnosis of 
Sjögren’s syndrome.  Additional T cells enter the 
gland and the damage is perpetuated.  Under 
normal circumstances, a class of cells called 
“suppressor cells” turn off the inflammatory 
process.  The continued destruction of the gland 
represents the abnormal balance of excessive 
action of T-helper cells and deficient action of 
T-suppressor cells.

At the present time, no therapies are available 
to “cure” the underlying causes of Sjögren’s 
syndrome.  Therefore, therapies are directed at 
improving symptoms, preventing the complications 
(such as dental caries, oral candida, or corneal 
damage) and preventing disease progression.  In 
patients with autoimmune attack on the glands 
(i.e., Sjögren’s syndrome), there may also be 
autoimmune attack on the joints (arthritis), muscles 
(myositis), thyroid (thyroiditis), lung (pneumonitis), 
kidney (nephritis), or other tissues that require 
specific treatment.  Also, there is a slightly 
increased risk of developing lymphoma (a tumor 
of the lymph nodes), so careful attention is paid to 
persistent swelling of these structures.

Factors Involved in the Retention of 
Dentures

Interfacial Force
Interfacial force is the resistance to separation of 
two parallel surfaces that is imparted by a film of 
liquid between them.  A discussion of interfacial 
forces is best broken into separate comments on 
interfacial surface tension and viscous tension.

Interfacial surface tension results from the 
presence of a thin layer of fluid that is present 
between two parallel planes of rigid material.  It 
is dependent on the ability of the fluid to “wet” 
the rigid surrounding material.  If the surrounding 
material has low surface tension, as oral mucosa 
does, fluid will maximize its contact with the 
material, thereby wetting it readily and spreading 
out in a thin film.  If the material has high surface 

In some patients, the infiltration of lymphocytes 
into the parotid or submandibular glands causes 
pain and swelling.  To determine the extent of 
salivary gland destruction associated with oral 
dryness, a biopsy may be taken from the lower 
lip.  This biopsy is important since it shows how 
many (if any) salivary glands remain and reveals 
the type of inflammatory infiltrate present.

Although Sjögren’s syndrome characteristically 
affects the eyes and the mouth, other parts of 
the body may also be affected.  Joint and muscle 
pain are frequently present.  In some cases, 
this is due to rheumatoid arthritis (RA), systemic 
lupus erythematosus (SLE) or SLE-like diseases.  
These diagnoses are confirmed by blood tests 
and x-rays of the joint.  However, in some cases, 
the muscle and joint pain is due to Sjögren’s.

Fatigue is another common symptom.  It is 
important to rule out hypothyroidism (which may 
develop in up to 20% of Sjögren’s syndrome 
patients), anemia (due to decreased production 
of blood cells as well as blood loss from taking 
medicines such as aspirin, Advil or Naproxen 
for the joint pains), and poor sleeping patterns 
(especially due to frequent trips to the bathroom 
at night because of large oral fluid intake during 
the day).  Decrease in memory and concentration 
sometimes occurs and may be to the release of 
inflammatory substances by the immune system.  
They can also occur due to disrupted sleep 
pattern.  Skin rashes, lung inflammation, swollen 
lymph nodes, and other symptoms also occur.

Although the initial trigger that sets off the 
autoimmune events leading to Sjögren’s remains 
unknown, circumstantial evidence suggests that 
a virus is involved.  One possible candidate is the 
Epstein-Barr virus (EBV), which causes infectious 
mononucleosis, a condition characterized by 
swollen salivary glands, joint aches and fatigue.  
Virtually all adults have been infected with EBV 
by age 20 years.  After the initial infection, this 
virus normally resides in the salivary glands 
for life but causes no problems.  It has been 
speculated that this virus (or a closely-related 
virus) may trigger an autoimmune response in 
genetically susceptible individuals.

The putative infectious agent damages the 
salivary gland and attracts the “immune” 



13

Crest® + Oral-B®
 at dentalcare.com

perpendicular to the radius will be:
F = (3/2) pkr4 V

h3

The relationship expressed by Stefan’s Law 
makes it clear that the viscous force increases 
proportionally to increases in the viscosity of 
the interposed fluid.  The viscous force drops 
off readily as the distance between the plates 
(that is, the thickness of the interposed medium) 
increases.  The force increases proportionally to 
the square of the area of the opposing surfaces.  
When applied to denture retention, the equation 
demonstrates the essential importance of an 
optimal adaptation between denture and basal 
seat (a minimal h), the advantage of maximizing 
the surface area covered by the denture (a 
maximum r), and the theoretical improvement 
in retention made possible by increasing the 
viscosity of the medium between the denture 
and its seat. It also explains why a slow, steady 
displacing action (small V) may encounter less 
resistance and therefore be more effective at 
removing a denture than is a sharp attempt at 
displacement (large V).

Techniques that optimize tissue adaptation 
(minimal h) will greatly contribute to enhanced 
denture retention.  This is one of the rationales 
for the routine use of a pressure-indicator paste 
upon initial insertion.  It is also a key justification 
for use of metal bases and pressure-injected 
acrylic bases, both of which virtually eliminate the 
shrinkage distortion inescapable with traditional 
flasked, heat-cured acrylic prostheses.

In application, interfacial forces are further 
enhanced through ionic forces developed 
between the fluid and the surrounding surfaces 
(adhesion) and the forces holding the fluid 
molecules to each other (cohesion).

Adhesion
Adhesion is the physical attraction of unlike 
molecules for each other.  Adhesion of saliva to 
the mucous membrane and the denture base is 
achieved through ionic forces between charged 
salivary glycoproteins and surface epithelium or 
acrylic resin.  By promoting the contact of saliva 
to both oral tissue and denture base, adhesion 
works to enhance further the retentive force of 
interfacial surface tension.

tension, fluid will minimize its contact with the 
material, with the result that it will form beads 
on the material’s surface. Most denture base 
materials have higher surface tension than oral 
mucosa, but once coated by salivary pellicle 
display low surface tension that promotes 
maximizing the surface area between liquid and 
base.  The thin fluid film between denture base 
and the mucosa of the basal seat therefore 
furnishes a retentive force by virtue of the 
tendency of the fluid to maximize its contact with 
both surfaces.

Another way to understand the role of surface 
tension in denture retention is by describing 
capillary attraction, or capillarity.  Capillarity 
is what causes a liquid to rise in a capillary 
tube, since in this physical setting the liquid 
will maximize its contact with the walls of the 
capillary tube, thereby rising along the tube wall 
at the interface between liquid and air.  When the 
adaptation of the denture base to the mucosa on 
which it rests is sufficiently close, the space filled 
with a thin film of saliva acts like a capillary tube 
in that the liquid seeks to increase its contact 
with both the denture and the mucosal surface. 
In this way, capillarity will help to retain the 
denture.

Interfacial surface tension may not play as 
important a role in retaining the mandibular 
denture as it does for the maxillary one.  
Interfacial surface tension is dependent on the 
existence of a liquid/air interface at the terminus 
of the liquid/solid contact:  if the two plates 
with interposed fluid are immersed in the same 
fluid, there will be no resistance to pulling them 
apart.  In many patients, there is sufficient saliva 
to keep the external borders of the mandibular 
denture awash in saliva, thereby eliminating the 
effect of interfacial surface tension.  This is not 
so in the maxilla.

Interfacial viscous tension refers to the force 
holding two parallel plates together that is due 
to the viscosity of the interposed liquid.  Viscous 
tension is described by Stefan’s Law.6  For 
two parallel, circular plates of radius r that are 
separated by a Newtonian (incompressible) 
liquid of viscosity k and thickness h, this principle 
states that the force (F) necessary to pull 
the plates apart at a velocity V in a direction 
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not result in increased retention for the following 
reason.  Watery, serous saliva can be interposed 
in a thinner film than the more cohesive mucin 
secretions.  Stefan’s Law makes it clear, all other 
factors being equal, that increase in fluid viscosity 
can not be accompanied by an equal increase in 
film thickness if displacement force is to be kept 
the same.

Oral and facial musculature
The oral and facial musculature supply 
supplementary retentive forces, provided (1) the 
teeth are positioned in the “neutral zone” between 
the cheeks and tongue and (2) the polished 
surfaces of the dentures are properly shaped.  
This is not to say that patients must hold their 
prosthetic teeth in place by conscious effort, only 
that the shape of the buccal and lingual flanges 
must make it possible for the musculature to fit 
automatically against the denture and thereby to 
reinforce the border seal.  One of the objectives 
in impression making and arch form design is 
the harnessing of a patient’s unconscious tissue 
behavior to enhance both retention and stability 
of the prostheses.  If the buccal flanges of the 
maxillary denture slope up and out from the 
occlusal surfaces of the teeth and the buccal 
flanges of the mandibular denture slope down and 
out from the occlusal plane, the contraction of the 
buccinators will tend to seat both dentures on their 
basal seats.

The lingual surfaces of the lingual flanges should 
slope toward the center of the mouth so the 
tongue can fit against them and perfect the border 
seal on the lingual side of the denture.  The base 
of the tongue is guided on top of the lingual flange 
by the lingual side of the distal end of the flange, 
which turns laterally toward the ramus.  This part 
of the denture also helps ensure the border seal 
at the back end of the mandibular denture.

The base of the tongue also may serve as an 
emergency retentive force for some patients.  It 
rises up at the back and presses against the distal 
border of the maxillary denture during incision of 
food by the anterior teeth.  This is done without 
conscious effort when the experienced denture 
wearer bites into an apple or sandwich or other 
food.  It is seldom that a patient needs to be 
taught how to do this.  In patients with a severely 
resorbed mandible, this effect can be maximized 
by shaping the custom tray for secondary 

Another version of adhesion is observed between 
denture bases and the mucous membranes 
themselves, which is the situation in patients 
with xerostomia (sparse or absent saliva).  The 
denture base materials seem to stick to the 
dry mucous membrane of the basal seat and 
other oral surfaces.  Such adhesion is not very 
effective for retaining dentures, and predisposes 
to mucosal abrasions and ulcerations due to 
the lack of salivary lubrication.  It is annoying 
to patients to have denture bases stick to the 
lips, cheeks, and tongue.  An ethanol-free rinse 
containing aloe or lanolin, or a water-soluble 
lubricating jelly can be helpful in this situation.  
For patients whose mouths are dry due to 
irradiation or an autoimmune disorder such as 
Sjögren’s syndrome, salivary stimulation through 
a prescription of 5-10 mg of oral pilocarpine three 
times daily can be very beneficial if the patient 
can tolerate the likely side effects of increased 
perspiration and (occasionally) excess lacrimation.

The amount of retention provided by adhesion is 
proportionate to the area covered by the denture.  
Mandibular dentures cover less surface area than 
maxillary prostheses and therefore are subject 
to a lower magnitude of adhesive (and other) 
retentive forces.  Similarly, patients with small 
jaws or very flat alveolar ridges (small basal seats) 
cannot expect retention to be as great as can 
patients with large jaws or prominent alveoli.  Thus 
the dentures (and hence the impressions that 
serve as the patient analog for their fabrication) 
should be extended to the limits of the health and 
function of the oral tissues, and efforts should at 
all times be made to preserve the alveolar height, 
in order to maximize retention.

Cohesion
Cohesion is the physical attraction of like 
molecules for each other.  It is a retentive force 
because it occurs within the layer of fluid (usually 
saliva) that is present between the denture base 
and the mucosa, and works to maintain the 
integrity of the interposed fluid.  Normal saliva is 
not very cohesive, so that most of the retentive 
force of the denture-mucosa interface comes 
from adhesive and interfacial factors unless the 
interposed saliva is modified (as it can be with the 
use of denture adhesive).

Thick, high-mucin saliva is more viscous than 
thin, watery saliva–yet thick secretions usually do 
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Undercuts, Rotational Insertion Paths, and 
Parallel Walls
The resiliency of the mucosa and submucosa 
overlying basal bone allows for the existence of 
modest undercuts that can enhance retention.  
Although exaggerated bony undercuts or less 
overt ones covered by thin epithelium may 
compromise denture retention by necessitating 
extensive internal adjustment of the denture, 
less severe undercuts of the lateral tuberosities, 
maxillary premolar areas, disto-lingual areas, 
and lingual mandibular mid-body areas can 
be extremely helpful to the retention of the 
prosthesis.

Some “undercuts” are only undercut in 
relationship to a linear path of insertion, or 
relative to a presumed vertical path of insertion.  
But if the “undercut” area is seated first (usually 
in a direction that deviates from the vertical), and 
the remainder of the denture base can be brought 
into proximity with the basal seat upon rotation of 
the prosthesis around the “undercut” part that is 
already seated, this “rotational path” will provide 
resistance to vertical displacement.  One common 
example of this is to be found in the area inferior 
to the retromolar pad, into which the distolingual 
extensions of the mandibular base can be 
introduced from the superior and posterior prior 
to rotating the anterior segment of the denture 
down over the alveolar process.  The opposite 
sequence is common in the maxilla, where a 
prominent or even undercut anterior alveolus may 
dictate an insertion path that begins with seating 
the anterior in a posterior and superior direction 
and ends with rotation of the posterior border 
over the backs of the tuberosities.  This concept 
increases in importance as other retentive 
mechanisms decline in strength.  For instance, 
in a patient who has undergone loss of normal 
anatomic contours due to tumor resection or 
trauma, surgically created relative undercuts may 
mean the difference between prosthetic success 
and failure.

Prominent alveolar ridges with parallel buccal and 
lingual walls may also provide significant retention 
by increasing the surface area between denture 
and mucosa and thereby maximizing interfacial 
and atmospheric forces.  Prominent ridges also 
resist denture movement by limiting the range 
of displacive force directions possible.  Very flat 

impressions to reflect the dento-alveolar contours 
of the final denture with an occlusal wax rim, 
rather than the traditional tray handle.  In this way, 
less tongue movement will be possible during 
border-molding, resulting in greater (but still not 
excessive) border extension and therefore greater 
retention.

For the oral and facial musculature to be most 
effective in providing retention for complete 
dentures, the following conditions must be 
met:  (1) the denture bases must be properly 
extended to cover the maximum area possible 
without interfering in the health and function of 
the structures that surround the denture; (2) the 
occlusal plane must be at the correct level; and (3) 
the arch form of the teeth must be in the “neutral 
zone” between the tongue and the cheeks.

Atmospheric Pressure
Atmospheric pressure can act to resist dislodging 
forces applied to dentures, if the dentures have 
an effective seal around their borders.  This 
resistance force has been called “suction” 
because it is a resistance to the removal of 
dentures from their basal seat; but there is no 
suction, or negative pressure, except when 
another force is applied (suction alone applied to 
the soft tissues of the oral cavity for even a short 
time would cause serious damage to the health of 
the soft tissues under negative pressure).  
A suction cup pressed against a pane of glass 
stays in place because the rubber of the squeezed 
cup elastically seeks to return to a larger shape, 
thereby causing air pressure within the cup to 
be less than the pressure outside the cup.  A 
denture cannot be distorted like a suction cup, 
but oral mucosa can be.  When a force is exerted 
perpendicular to and away from the basal seat 
of a properly extended and fully seated denture, 
pressure between the prosthesis and the basal 
tissues drops below the ambient pressure, 
resisting displacement.

Retention due to atmospheric pressure is directly 
proportionate to the area covered by the denture 
base.  For atmospheric pressure to be effective, 
the denture must have a perfect seal around 
its entire border.  Proper border molding with 
physiological, selective pressure techniques is 
essential for taking advantage of this retentive 
mechanism.
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capacity to enhance treatment outcome.  This 
reality is compellingly underescored by two facts:  
(1) consumer surveys reveal that approximately 
33% of denture patients purchase and use one 
or more denture adhesive products in a given 
year; and (2) denture adhesive sales in the 
U.S. exceeded $200 million in 1994 (12% more 
than for denture cleaners, and nearly twice the 
spending on dental floss).  Dentists need to know 
about denture adhesives for two reasons:  (1) 
to be able to educate all denture patients about 
the advantages, disadvantages, and uses of the 
product, because adhesives are a widely-used 
dental material and patients rightfully expect 
their dentists to be accurately informed about 
over-the-counter oral care products; and (2) to 
identify those patients for whom such a product 
is advisable and/or necessary for a satisfactory 
denture wearing experience.7

In the following, “denture adhesive” is used to 
refer to a commercially available, non-toxic, 
soluble material (powder, cream, or liquid) that 
is applied to the tissue surface of the denture 
in order to enhance denture retention, stability, 
and performance.  It does not refer to insoluble 
patient-directed efforts at improving denture fit 
and comfort such as home reliner kits, home 
repair kits, paper or cloth pads, or other self-
applied “cushions”–many of which have been 
anecdotally linked with incidents of serious soft 
tissue damage, alterations in occlusal relations 
and vertical dimension of occlusion, and 
exacerbated alveolar bone destruction.  Included 
in this second category are thin wafers of water-
soluble material that are adherent to both basal 
tissue and denture base, and which lack the 
ability to flow and therefore do not have the 
capacity to direct uneven and point pressures 
against the bearing tissues.

Components and Mechanism(s) of Action
Denture adhesives augment the same retentive 
mechanisms already operating when a denture 
is worn.  They enhance retention through 
optimizing interfacial forces by:  1) increasing the 
adhesive and cohesive properties and viscosity 
of the medium lying between the denture and 
its basal seat; and 2) eliminating voids between 
the denture base and its basal seat.  Adhesives 
(or, more accurately, the hydrated material that is 
formed when an adhesive comes into contact with 

ridges may bear dentures that display strong 
resistance to displacement perpendicular to the 
basal seat, due to interfacial and atmospheric 
forces.  Yet these same prostheses are very 
susceptible to movement parallel to the basal 
set, analogous to sliding a suction cup along a 
pane of glass, or sliding apart two glass pieces 
separated by intervening fluid.

Occlusal forces may play a role in this retentive 
factor.  A patient with parallel or undercut ridges 
will experience less denture movement and 
displacement when the prostheses exert forces 
on each other that are not perpendicular to 
the occlusal plane (as in working movements) 
than will a patient with flatter ridges.  For this 
reason, the former group traditionally can tolerate 
anatomic designs and “sphere of Monson” 
arrangements of posterior teeth whereas the 
latter generally do better with rationale designs 
and flat-plane arrangements.

Gravity
When a person is in an upright posture, gravity 
acts as a retentive force for the mandibular 
denture and a displacive force for the maxillary 
denture.  In most cases the weight of the 
prosthesis constitutes a gravitational force that is 
insignificant in comparison with the other forces 
acting on the denture.  But if a maxillary denture 
is fabricated wholly or partially of a material 
that increases its weight appreciably (such as a 
metal base, or precious metal posterior occlusal 
surfaces), the weight of the prosthesis may 
work to unseat it if the other retentive forces are 
themselves suboptimal.  Increasing the weight of 
a mandibular denture (through the addition of a 
metallic base, insert, or occlusal surfaces) may 
seem theoretically capable of taking advantage 
of gravity.  Anecdotal evidence suggests that this 
may indeed prove beneficial in cases where the 
other retentive forces and factors are marginal.

Use of Denture Adhesives
Complete denture treatment needs to be 
customized for each patient’s particular needs.  
Successful treatment combines exemplary 
technique, effective patient rapport and education, 
and familiarity with all possible management 
options in order to provide the highest degree 
of patient satisfaction.  Commercially available 
denture adhesives are products that have the 
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more pronounced and longer lived in calcium-
zinc gantrez formulations than in calcium-sodium 
gantrez.  Eventually all the polymers become 
fully solubilized and washed out by saliva; this 
elimination is hastened by the presence of hot 
liquid.

Other components of denture adhesive products 
impart particular physical attributes to the 
formulations.  Petrolatum, mineral oil, and 
polyethylene oxide are included in creams to bind 
the materials and to make their placement easier.  
Silicone dioxide and calcium stearate are used 
in powders to minimize clumping.  Menthol and 
peppermint oils are used for flavoring, red dye 
for color, and sodium borate and methyl- or poly-
paraben as preservatives.

Indications and Contraindications
Scientific evidence favoring the support of routine 
and safe use of adhesives is lacking.  Yet clinical 
experience indicates that prudent use of adhesives 
to enhance the retentive qualities of well made 
complete dentures is sound clinical judgment.  
Denture adhesives are indicated when well made 
complete dentures do not satisfy a patient’s 
perceived retention and stability expectations.  
Irrespective of the underlying reasons(s) for a 
patient’s reported dissatisfaction–psychological, 
occupational, morphological, functional, etc.–the 
dentist must recognize that a patient’s judgment 
of the treatment outcome is what defines 
prosthodontic success.  Such maladaptive patients 
are clearly candidates for an implant supported 
prosthesis.  But health, financial, or other 
considerations can preclude this, and then a well 
organized protocol of functional “do’s and don’t’s” 
may be the best palliative measure the professional 
can offer.  Specific patient populations who can 
benefit from this strategy include patients with 
salivary dysfunction or neurological disorders, and 
those who have undergone resective surgical or 
traumatic modifications of the oral cavity.

Patients who suffer from xerostomia due to 
medication side effects, a history of head and 
neck irradiation, systemic disease or disease of 
the salivary glands, have great difficulty managing 
complete dentures due to impaired retention 
and an increased tendency for ulceration of the 
bearing tissues.  The use of denture adhesive can 
compensate for the retention that is lacking in the 
absence of healthy saliva, and can mitigate the 

saliva or water) are agents that stick readily to 
both the tissue surface of the denture and to the 
mucosal surface of the basal seat.  Furthermore, 
since hydrated adhesives are more cohesive than 
saliva, physical forces intrinsic to the interposed 
adhesive medium resist the pull more successfully 
than would similar forces within saliva.  The 
material increases the viscosity of the saliva with 
which it mixes, and the hydrated material swells 
in the presence of saliva/water and flows under 
pressure.  Voids between the denture base and 
bearing tissues are therefore obliterated.

Denture adhesive materials in use prior to the 
early 1960’s were based on vegetable gums–such 
as karaya, tragacanth, xanthan, and acacia–that 
display modest, non-ionic adhesion to both 
denture and mucosa, and possessed very little 
cohesive strength.  Gum-based adhesives 
(still commercially available) are highly water 
soluble, particularly in hot liquids such as coffee, 
tea, and soups, and therefore wash out readily 
from beneath dentures.  Allergic reactions have 
been reported to karaya (and to the paraben 
preservative that the vegetable derivatives 
require), and formulations with karaya impart a 
marked odor reminiscent of acetic acid.  Overall, 
the adhesive performance of the vegetable 
gum-based materials is short-lived and relatively 
unsatisfactory.

Synthetic materials presently dominate the 
denture adhesive market.  The most popular 
and successful products consist of mixtures of 
the salts of short-acting (carboxymethylcellulose 
or “CMC”) and long-acting (poly[vinyl methyl 
ether maleate], or “gantrez”) polymers.  In the 
presence of water, CMC hydrates and displays 
quick-onset ionic adherence to both dentures 
and mucous epithelium.  The original fluid 
increases its viscosity and CMC increases in 
volume, thereby eliminating voids between 
prosthesis and basal seat.  These two actions 
markedly enhance the interfacial forces acting on 
the denture.  Polyvinylpyrrolidone (“povidone”) 
is another, less-commonly used agent that 
behaves like CMC.  Over a more protracted time 
course than necessary for the onset of hydration 
of CMC, gantrez salts hydrate and increase 
adherence and viscosity.  The “long-acting” (i.e, 
less soluble) gantrez salts also display molecular 
cross-linking, resulting in a measurable increase 
in cohesive behavior.  This effect is significantly 
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abuse, advantages, disadvantages, and available 
choices.  The major information resource for a 
patient should be the dentist and not magazine 
and television advertisements, or the testimonials 
of relatives and acquaintances.

The choice between cream and powder is largely 
subjective, but certain facts may underscore a 
patient’s selection.  Powder formulations, as a 
rule, do not confer the same degree of “hold”, 
nor do their effects last as long, in comparison 
to comparable cream formulations.  However 
powders can be used in smaller quantities, are 
generally easier to clean out of dentures and 
off tissues, and are not perceived as “messy” 
by patients.  Furthermore, the initial “hold” for 
powders is achieved sooner than it is with cream 
formulations.

Obtaining the greatest advantage from the use 
of an adhesive product is dependent on its 
proper usage.  For powder and cream products, 
the least amount of material that is effective 
should be used.  This is approximately 0.5 to 
1.5 g per denture unit (more for larger alveolar 
ridges, less for smaller ones).  For powders, the 
clean prosthesis should be moistened and then 
a thin, even coating of the adhesive sprayed 
onto the tissue surface of the denture.  The 
excess is shaken off, and the prosthesis inserted 
and seated firmly.  If the patient suffers from 
inadequate or absent saliva, the sprayed denture 
should be moistened lightly with water before 
being inserted.  For creams, two approaches 
are possible.  Most manufacturers recommend 
placement of thin beads of the adhesive in the 
depth of the dried denture in the incisor and molar 
regions, and, in the maxillary unit, an antero-
posterior bead along the mid-palate.  However, 
more even distribution of the material can be 
achieved if small spots of cream are placed at 5 
mm intervals throughout the fitting surface of the 
dried denture.  Regardless of the pattern selected, 
the denture is then inserted and seated firmly.  As 
with powders, use of denture adhesive cream by 
the xerostomia patient requires that the adhesive 
material be moistened with water prior to inserting 
the denture.

Patients must be instructed that daily removal of 
adhesive product from the tissue surfaces of the 
denture is an essential requirement for the use 

onset of oral ulcerations that result from frequent 
dislodgments.  Xerostomic patients must be 
educated, however, that the adhesive-bearing 
denture will need to be deliberately moistened 
(e.g., with water from the tap) before it is seated 
in the otherwise dry mouth, in order to initiate the 
actions of the material.

Several neurological diseases can complicate 
the use of complete dentures, but adhesive may 
help to overcome the impediments imposed.  
Cerebrovascular accident (stroke) may render 
part of the oral cavity insensitive to tactile 
sensation, or partially or wholly paralyze oral 
musculature.  Adhesives can assist in helping 
these patients accommodate to new dentures 
or to prostheses that were fabricated prior to 
the stroke but that the patient is now unable 
to manage due to lost sensory feedback and 
neuromuscular control.  Orofacial dyskinesia is 
a prominent side effect of phenothiazine-class 
tranquilizers (e.g., fluphenazine, trifluoperazine, 
thioridazine or thiothixine), other neuroleptics 
(e.g., haloperidol), and even gastrointestinal 
medications (e.g., prochlorperazine, 
metoclopramide).  This movement disorder, 
sometimes termed “tardive dyskinesia” because 
it is often a late-onset side effect of dopamine-
blocking drugs, is characterized by exaggerated, 
uncontrollable muscular actions of the tongue, 
cheeks, lips and mandible.  In such situations, 
denture retention, stability, and function may be a 
virtual impossibility without adjunctive retention, 
such as that made possible with denture 
adhesive.

Patients who have undergone resective surgery 
for removal of oral neoplasia, or those who 
have lost intraoral structures and integrity due 
to trauma, may have significant difficulty in 
functioning with a tissue-borne prosthesis unless 
denture adhesive is employed, even if rotational 
undercuts have been surgically created to resist 
displacement of the prosthesis.

It must be emphasized that a denture adhesive 
is not indicated for the retention of improperly 
fabricated or poorly fitting prostheses.

Patient Education
It is mandatory that dentists educate denture 
patients about denture adhesives–their use, 
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Finally, patients need to be educated about the 
limitations of denture adhesive.  Discomfort will 
not be resolved by placing a “cushioning layer” 
of adhesive under the denture.  In fact, pain 
or soreness signals a need for professional 
management.  Gradual increase in the quantity of 
adhesive required for acceptable fit of the denture 
is also a clear signal to seek professional care.  
In all cases, denture patients need to be recalled 
annually for oral mucosal evaluation and prosthesis 
assessment, but they also need to be educated 
about the warning signs that should alert them to 
seek professional attention between the check-ups.

of the material.  Removal is facilitated by letting 
the prosthesis soak in water or soaking solution 
overnight, during which the product will be fully 
solubilized and can then be readily rinsed off.  
If soaking is not possible before new adhesive 
material needs to be placed, removal is facilitated 
by running hot water over the tissue surface of 
the denture while scrubbing with a suitable, hard-
bristle denture brush.  Adhesive that is adherent 
to the alveolar ridges and palate is best removed 
by rinsing with warm or hot water, and then 
firmly wiping the area with gauze or a washcloth 
saturated with hot water.
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Course Test Preview
To receive Continuing Education credit for this course, you must complete the online test.  Please go to 
www.dentalcare.com and find this course in the Continuing Education section. 

1. Why is the patient taking prednisone?
a. To manage hypertension
b. To reduce inflammatory process associated with rheumatoid arthritis
c. To minimize strain on heart
d. To offset side effects of heparin
e. To act as an analgesic

2. What reason, in addition to the answer to (1), is the patient taking salsalate?
a. To manage hypertension
b. To reduce inflammatory process associated with rheumatoid arthritis
c. To minimize strain on heart
d. To offset side effects of heparin
e. To act as an analgesic

3. The combination of any two of which three drugs in the patient’s regimen pose a risk 
similar to the risk associated with heparin use?
a. Darvocet, ibuprofen, methotrexate
b. Salsalate, methotrexate, darvocet
c. Artificial tears, ibuprofen, salsalate
d. Salsalate, methotrexate, ibuprofen
e. Artificial tears, darvocet, salsalate

4. What are two oral conditions that you should be alert to in any patient with rheumatoid 
arthritis?
a. Periodontitis and aphthous ulceration
b. Lichen planus and squamous cell carcinoma
c. Xerostomia and temporomandibular dysfunction
d. Geographic tongue and torus palatinus
e. Bullous pemphigus and taurodontism

5. What is the most likely cause for severe decay in an older adult with rheumatoid arthritis?
a. Impaired oral hygiene
b. Impaired glucose metabolism
c. Xerostomia due to Sjögren’s syndrome
d. Mouth breathing
e. Inability to access dental care

6. What are factors that will favor retention of complete dentures in this patient?
a. Flat palate, retromylohyoid extension
b. Minimal vestibules; absence of flabby ridge tissue
c. Floor of mouth not flooded with saliva, firm ridge tissue
d. Prominent sublingual glands, flat palate
e. Atrophic tongue, abundant mucus

7. What are factors that will impair retention of complete dentures in this patient?
a. Retromylohyoid and perituberosity spaces
b. Atrophic tongue, firm ridge tissue
c. Erythematous oropharynx, patent salivary ducts
d. Minimal height and width of alveolar ridges, xerostomia
e. Angular cheilitis and abundant mucus
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8. Why is overextension of preliminary mandibular impression desirable for this patient?
a. Custom tray can then push tongue out of the way in final impression
b. Minimize impression distortion due to large sublingual glands
c. Allow for full extension of custom tray
d. Stimulates salivary flow to mimic actual conditions of denture use
e. Guarantees effective peripheral seal in final impression

9. What is the advantage of employing an occlusal rim rather than a tray handle on the 
mandibular custom tray?
a. Less traumatic to tongue
b. Easier to grasp in dry mouth
c. Helps to ensure that tray is not overly compressed onto tissues
d. Improves orientation of tray to ridge
e. Allows greater lingual extension by limiting tongue movements

10. Why is zinc-oxide/eugenol impression material be contraindicated in this patient?
a. Allergy to zinc due to use of salsalate
b. Smell is intolerable to patients with cardiovascular disease
c. Working time too short for such a complex patient
d. Essential oil extremely irritating to dry mucosa
e. Insufficient accuracy for an extremely resorbed case

11. What is the reason for employing a pressure-injected acrylic system for this case?
a. Minimal distortion in processing ensures optimal fit
b. Absence of porosity will encourage candidal growth
c. Denser product will resist movement in function due to gravity
d. Traditional heat cure acrylic is too rough for patients taking heparin
e. Greater resiliency means less trauma to alveolar ridge

12. Why is a flat plane occlusion desirable for this case?
a. Maximizes bite force
b. Minimizes loss of vertical dimension of occlusion
c. Improves esthetics
d. Mitigates lateral forces on residual ridge
e. Easier to adjust

13. What additional step, that most patients do not have to take, will be necessary for this 
patient to use denture adhesive?
a. Must premix powder and cream before use
b. Must use paste on upper, cream on lower
c. Must use cream on upper, paste on lower
d. Must insert, remove, and then re-insert
e. Must moisten the adhesive product that is on the denture before inserting prosthesis

14. Why will annual recalls be necessary for this patient?
a. Dry mouth will predispose to oral cancer
b. Heparin use will predispose to hematomas
c. Adhesive use may disguise need for adjustment
d. Rheumatoid arthritis will result in occlusal wear irregularities
e. Hypertension necessitates monitoring of blood pressure
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