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Learning
Objectives:

Discuss risk factors and clinical presentation of
patients with xerostomia/salivary gland
hypofunction

Determine differential diagnoses for patients

presenting with a complaint of dry mouth

ldentify complications related to xerostomia
and salivary hypofunction

Discuss management strategies for the

prevention and treatment of xerostomia and
salivary gland hypofunction




Why Dry Mouth Matters

Overall estimated prevalence of xerostomia : ~23% of the global population

Prevalence is generally
» Higher among older individuals (>60 years of age)

» Females > Males

May represent an oral manifestation of systemic disease

Risk factor for many dental/oral complications

Agostini ef al. (2018); Stoopler ef al. (2024)
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Comprehensive Oral Evaluation
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Subjective

Chief Complaint/ Reason for Visit: 45 y.0. F presents for a second opinion. "The dentist that |

last saw said | had 5 cavities, but | want to check this with someone else.". She also complains of
dry mouth.
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Rooming
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Female, 45 y.0., 5/12/1981 Visit Info Vitals Allergies Verify Rx Benefits Medication Review Dental Health History Caries Risk Assessment Over 17 years Perio Risk Assessment Implants QurPractice Advisories Interpreter Services
MRN: 61690460 — -
Visitin Pro.. (300:18 #~ Visit Information # o
clislidfnile meliirs Reason for Visit Recent Visits with Cruz-Balderas, Rosario
L ]
Isolation: None Dry Mouth None
Care Team: No PCP Cavity / Caries Other Visits in General Dentistry
Coverage: None None
Allergies: No Known Allergies
2:00 PM DENTAL TREATMENT 3 -+ Vitals #
for Dry Mouth; Cavity / Caries
No procedures 4 New Reading ° Flowsheets
Appointment Scheduled
8/10/2026 Tobacco
. p O
NO PREVIOUS VISIT 2:38 PM# Smoking status: Never E
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How to Evaluate Xerostomia and
Salivary Gland Hypofunction (SGH)

Subjective
* Maedical History « Social History

« Head and Neck Radiation « Tobacco

« Sjogren Disease « Alcohol

« Graft vs Host Disease « Substance use

« Diabetes

« Sarcoidosis « Review of Systems

« Amyloidosis « Dry eyes

« Dryness of other mucous

* Medications/Polypharmacy membranes

« Polyuria




Drug Class
Anti-depressant

Anfi-cholinergic
Anfi-hypertensives
Anfi-psychotic
Psychostimulant
Hypnotic

Opioid- analgesic

Skeletal Muscle
Relaxant

Medication-Related Xerostomia/SGH °
]

Amitriptyline, Buproprion, Citalopram, Duloxetine,
Escitalopram, Fluoxetine, Sertraline, Venlafaxine, Nortriptyline

Scopolamine, Oxybutynin, Atropine, Tiotropium, Propiverine,
Solifenacin, Propantheline, Tolterodine

Verapamil, Clonidine, Metoprolol, Lisinopril, Enalapril, Atenolol,
Timolol, Furosemide

Aripiprazole, Clozapine, Olanzapine, Paliperidone,
Quetiapine, Ziprasidone, Chlorpromazine, Lithium, Loxapine,
Perohenazine, Risperidone

Methylphenidate
Lolpidem, Zopiclone, Doxylamine

Buprenorphine, Butorphanol, Tramadol

Baclofen, Cyclobenzaprine
Wolff et al.(2017)



How to Evaluate Xerostomia and SGH

Subjective
* Maedical History « Social History
 Head and Neck Radiation « Tobacco
« §Sjogren Disease « Alcohol
« Graft vs Host Disease « Substance use
« Diabetes
« Sarcoidosis « Review of Systems
* Amyloidosis * Dry eyes
* Dryness of other mucous
* Medications/Polypharmacy membranes
« Polyuria

» History of present lliness







Treatment Review eNDtes
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Comprehensive Oral Evaluation a
Subjective

Chief Complaint/ Reason for Visit: 45 y.0. F presents for a second opinion. "The dentist that |
last saw said | had 5 cavities, but | want to check this with someone else.”. She also complains of
dry mouth.

HPI: The patient reports seeing her local dentist last week who informed her of multiple carious

[ ]
H I S -|- O ry O f teeth, however she would like a second opinion on her dental health and dental needs.

Furthermore, she reports new dry mouth over the past year. She researched online and is
convinced that she has Sjogren disease, because her eyes feel dry sometimes and she has joint

Present lliness

Pain score today: 0/10

Pain score at worst: 0/10




Questions for Dry Mouth Chief Complaint
Quesfion  |Amwer

How many cups of water do you drink/day? 3

How many cups of caffeinated coffee, tea, or soda do you drink/day? 6

Have you had a daily, feeling of dry mouth for more than 3 monthse Yes
Have you had recurrently or persistently swollen salivary glands as an No
adulte

Do you frequently drink liquids to aid in swallowing dry food? No

Have you had daily, persistent troublesome dry eyes for more than 3 Not daily
monthse

Do you have a recurrent sensation of sand or gravel in the eyes? No

Do you use tear substitutes more than three tfimes a day? No




Xerostomia # SGH

Xerostomia

Xerostomia — SUBJECTIVE

» Subjective sensation of dry
mouth

®» The most common symptom of
salivary gland hypofunction
(SGH)

Salivary Gland Hypofunction

= Salivary gland hypofunction -
Objective

» Objective, measurable decrease
in salivary flow (hyposalivation)

» Clinical examination and
adjunctive tests






Constituents of Saliva

Water is the main component of saliva, constituting 99% of its volume.

The remaining 1%:

® |norganic salts of sodium, potassium, calcium, bicarbonate, phosphates,
and magnesium

®» Organic compounds: cholesterol, immunoglobulins, uric acid, enzymes,
and proteins




Functions of Saliva

Cleansing of the oral cavity

Protection from oral and physical microbial insults
Maintenance of mucosal integrity

Digestion by salivary amylase and maltase

Buffering - maintaining oral pH 6.8-7.2 (hydrogen carbonate and
phosphate); buffers gastric reflux at the esophageal level

Antibacterial effect of saliva:

» | actoferrin and lysozyme - degradation of the peptidoglycan cell wall of Gram-
positive bacteria belonging to Streptococcus spp. and Staphylococcus spp.




Reason for Visit

Rooming

Physical
Examination




How to Evaluate Xerostomia/SGH

Objective

 Extraoral Examination
« Sdalivary gland enlargement

* Intraoral Examination
« Salivary Flow Rate
« Sdlivary Gland Enlargement
« Ductal obstruction
« Clinical indicators of oral
dryness
« Challacombe Scale

« Evidence of complications
« High caries index
« Candidiasis




Objective Evaluation of Salivary Flow

Saliva Collection Methods Salivary Gland

Hypofunction

Normal 0.25-0.35 ml/min
Unstimulated 0.3-0.4 ml/min Draining or drooling <0.1ml/min
Stimulated 1 —3 ml/min Mastication (paraffin < 0.7 ml/min
wax) followed by
expectoration

Other method:
Fishburne tabs

Chen et al. (2005)

Courtesy of Dr. Amaechi




The Challacombe Scale e
of Clinical Oral Dryness LONDO

The Challacombe Scale was developed from research conducted at King's College London Dental Institute

under the supervision of Professor Stephen Challacombe®. The purpose of this scale is to be able to visually

identify and quantifly whether your patient has xerostomia (dry mouth) and if so, how it changes over time and the most appropriate therapy
options. This scale is applicable whatever your profession.

The Challacombe Scale works as an additive score of 110 10 : 1 being the least and 10 being the most severe. Each feature scores 1 and symptoms will not necessarily
progress in the order shown, but summated scores indicate likely patient needs. Score changes over time can be used to monitor symptom progressien or regression.

Mirror sticks to An additive acore of 1- 3 indicates mild

buccal mucosa dryness. May not nead treatment or
management. Sugar-free chewing gum
for 15 ming, twice daily and attention

2 Mirror sticks to hydration is needed. Many drugs will
EOIEONENS, cause mild dryness. Routine chechup
manitoring required.
3 Saliva frothy
4 No saliva pooling An additive score of 4 - 6 indicates ;
infloor of mouth moderate drynees. Sugar-free chewing
gum or simple sialogegues may be
: : required. Needs to be investigated
5 Tongue chows generalised shortened further if reasons for dryness are not
papillag (mild depapillation) M-sﬂihfa'ﬂhﬂﬂutesﬂﬂtﬂniﬂﬂ
flueride may be helpful. Monitor at
- R : intervals especially for early
Altered gingival architecture repilar wibarvals Expe il
6 tie glﬂngv : B decay and symptom change.

° & Quanbon et 2 “Ivestigating the reatonstip between hypasafabon sd mocos wetness® (2011 O Dissases voume 17, lssue 1 Pages 18-14 @ King's Collee Lomdon 200

A.S Saliva Orthana - fast relief for dry routh
Free CPD

For further information plecoe visit wwwe.challacombescale.co.uk or call us on 01284 332172




Complications of
Xerostomia/SGH

» Caries

= Poor retention of complete denture
= Dysgeusia (bitter or salty taste)
ysphagia

Burning of the tongue and/or lips
(not burning mouth syndrome)

Candidiasis




Infraoral Examination




Treatment Review eND‘tes
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Objective

Visit Vitals

L < U - J

Pulse 8%

Resp .20

Extraoral Examination

The extraoral examination was within normal limits.

. Patient is well appearing, alert, and oriented to time and place. Patient appeared well nourished.
q I e n There was no facial asymmetry, swelling or lymphadenopathy. There were no joint sounds, pain,
or tenderness on palpation of the temporomandibular joint. Palpation of the masseter, temporalis,

sternocleidomastoid and trapezius muscles was within normal limits. The skin of the head and
neck was within normal limits.

Objective

There is diffuse erythema on the midline 2/3 of the tongue dorsum extending to the circumvallate
papillae, and diffuse erythema of the uvula and the hard palatal mucosa, sparing the tooth-bearing

Findings

The oral mucosa was somewhat moist with frothy saliva.
Caries of teeth #28 MOD, #29 MO, #20 cervical, #14 O, and # 5 DO
The remainder of the intraoral examination was within normal limits. There were no mucosal

lesions or swelling of the oropharynx, floor of mouth, labial mucosa, or gingiva. The parotid,
submandibular, and sublingual salivary glands were palpated, and ducts were patent.
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Rooming

Physical
Examination

Assessment




Assessment

» [Exiraoral Assessment
» |nfraoral Assessment

» Dentfal Assessment

Differential Diagnosis Mnemonic

| diopathic

A utoimmune/Immune-mediated

M edication-related

D evelopmental

R eactive/traumatic
| nfectious

V ascular

E ndocrine/Metabolic

N eoplastic/potentially malignant






Assessment

» Extraoral Assessment

=» Within normal limits

=» |[niraoral Assessment

» Medication-related salivary
gland hypofunction

» Alprazolam

®» Serfraline

» Fexofenadine

» Spironolactone
» ?7Sjogren disease

» Candidiasis

Differential Diagnosis Mnemonic

| diopathic

A utoimmune/Immune-mediated

M edication-related

D evelopmental

R eactive/traumatic
| nfectious

V ascular

E ndocrine/Metabolic*#*#F#*

N eoplastic/potentially malignant
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Facial

2:00 PM DENTAL TREATMENT 3
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Appointment Scheduled
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@ Colorectal Cancer Screening

@ DTaP/Td/Tdap Vaccine (1 - T... % ;TLL LIS . ) (— )| (— —) (=) B S . 7(74 )({/\f
@ CERVICAL CANCER SCREENI...

@ Breast Cancer Screening (M...
¥ Show 3 more

L
— ) 5 o 5 0 QBDE

@]
s
o
=
o
a
o
o
o
=
4

Lingual
A

Facial

32 31 30 29 28 27 26 25 24 23 22 219 20 19 18 17

* Add a hard tissue comment



Assessment

» Dental Assessment

= Multiple caries:

= #5DO
= #14-0

= #20-B(V)
= #28-MOD
= #29-MO

UTHSCSA Caries Risk Assessment
Ft.#0123456  Student Name: Team A student Lilly

Patient Name: D. Hudson ~ Age: 45

How often do you brush? 1 X a day Floss? 1X a week
Type of toothpaste used: Crest 3D white

Do you brush your teeth before bedtime? &/ No
Do your gums blead when your brush? Yes (i

Do you use & mouthrinse? Yes /g Type:

Does your mouth feel dry?E3/ No

What relieves your dry mouth? Nothing so far

When was your last dental visit? 3 days ago Have you had a filling in the past 3 years?@ I No

Do you drink alcohol E No
Do you use tobacco? Yes

If Yes, how many aunces per day? 5 oz per week T
[f No, have you ever used fobacco in the past? Yes

NTERVIEW FATIENT FOR INFCRAATION AECVE DASRED LNE:

N ORAL DISEASE RISK FACTORS Evg}::gbn Re-evalugtion PREVENTIVE TREATMENT PLAN
UT Health (Check wiers anpichls) Yo [N [ Y [ Mo _ (Check frscommenais) | Code
v San Antisds 1. Megn:al & $UC|aI History Oral Hygiene Instruction & Plaque Control
M[M* B X x Brush twice a day with fluoride toothpaste,
| Hyposalivaymedications X Ty Y paste, 1330
Hadiation therapy X
Physical disability X 1110
Do you use breath minks? Yes Type: Eating disorder/GERD X o (Gross debridement 4355
Do you chew qum? Yes f@ Type: Tabacco and alcohel X o Scaling & root planing per quadrant® (ses profoc) | 4341
Do you drink mik or eat cheese every day? Yes (D) Recreafional drugs X Diet
How many snacks do you eat per day? 3-4 2. Predisposing Oral Conditions o Ditary assessment: (e protocal]
Tupe of snacks: crackers, peppemints, fruits, peanut butter Exposed roois X 2 Distary & oral heaith counseling. 13103
How many beverages do you drink per day? 34 Desp pits & fissures X o
Type of beverage: 2 cups of coffee, water, sweet tea Tooth ear (Ercsion, Abrasior] X Saliva
Plague/Calculus X ¥ Unsfimulated flow rate & Stegiocoocus mutans count | 0425
WMalocclusion / Crowding X 18 Saliva re-fest a2 v, if Srectococous mutans hign) | 04251
of alconol: wine Appiiances X Xerostomia:
3. Caries x Salivary products o R medications 1305
Cavitated lesions X x Saliva flow stimulation counseling
Radiographic lesions X Fluoride
White spets/incipient lesions X ¥ Professional applicafion (Fluoride vamish, APF, 1204
neviral hiak
Recent restorations (past 3 yrs ) X o OTC (ACTIEluaniguard, Oral B 0.05% bak) 1301
4. Periodontal Conditions L (Prevident 1.1% HaF', Gel-fam 0.4% 3nFy) | oo
Pockets (mark the deepest pocketin -+ | 3mm
mm) Tooth#_ _ 12041
Surace
Diabetes X ¥ Tapical Fluoride vamish 1206
Cigarefte smoking (Never, =10 X o R Fluoride supplement (HaF, tablets) 9630.5
cigareties daily, 2 10 cigarettes daily)
Radiographic bone loss X Fluoride Alternatives
Furcation involvement X o Hydrowyapatite \
History of scaling and roof planning X o Calcium phosphate products \
History of surgery for pocket reduction X
5. Dietary
Sugary snacks X
Sugary drinks/soda *
6.Protective Factors
Fluoridated water X Antimicrobials
Fluoride toothpasts / mouthrinse X o 0.12% Chlorhexidine rinse* (s profocai] 96304
Xylitol gum / mints X Other
Chiorhexiding rinse X
Adequate calcium intake X C Sealants:  Tooth# [ 13
7. Saliva® (sez protocol
Salivary flow X ® Xylitol qum: 05 g/sbck [befeen meais for 10 minutes) |
Salivary pH *
Buffering capacity X Tobacco
Strg 1320
dpfermrat-Ancings an
determing overal risk Initis! Evaluation
Caries Risk Re-evaluation Due Date
Caries {Toofh decay @ Mod | Low | Hoh | Mod | Low Eimo. ohmo. ci2mo 04202
Periodontal Re-evaluation Due Date
Periodontal disease Hzh @ Low | Heh | Mod | Low odmo. whmo. ci12mo 0179
Oral Cancer Re-evaluation Due Date
Oral cancer Bzt @ Hoh | Mod | Low M o3mo cémo E12mo.
Student Signature Faculty Signature
Initial Assessment Date: 820126 Reassessment Dates: 1120/2026
UTHECSA Dapartment of Comarahansive Dentisiy Ravised 072015




Treatment Review ONotes
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Assessment -

45 y 0. female with PMH of HTN, type 2 DM, IBS, SIBO, asthma, allergic rhinitis, anxiety,
depression and h/o total R knee replacement in 2020 presents with:

1. Erythema of the tongue, uvula and hard palatal mucosa consistent with erythematous
candidiasis ("kissing lesion") as an oral manifestation of both medication and systemic disease
induced salivary hypofunction, altered immune response and potential oral flora dysbiosis.

2. Salivary hypofunction evidenced by reduced salivary flow, frothy saliva in the setting of
polypharmacy, poorly controlled type 2 DM, anxiety, inadequate hydration, excessive caffeine
intake, all of which also are predisposing factors for oral candidiasis.

Patient
Assessment

3. Multiple caries: #29 MO, #20 cervical, #14 O, # 5 DO.and #28-MOD indicated for restoration
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Management of Xerostomia/SGH:

Addressing risk factors/complications

Hydration

Diet/caffeine

Dental/oral hygiene

Smoking and alcohol cessation/reduction
Anxiety and stress

Disconfinuation/substitution of medications when possible

Signs and symptoms management
» Systemic therapy

Saliva substitutes

Saliva stimulants

Mechanical stimulation

Electrostimulation




Hydration/Diet/Hygiene

» Address how much water are they drinking in a day

» Address how much caffeine they are drinking in a day

» Dietary considerations to reduce caries risk

» Review dental/oral hygiene (brushing, flossing, dentures, fluoride)

» Review appropriate dental/oral recall and maintenance visits

Smoking/Alcohol/Substance Use

» Encourage cessation



Anxiety/Stress

» Assess whether controlled or being addressed

®» |nquire and consult about pharmacological vs. non-pharmacological
strategies

Discontinuing medications

» Trial and re-evaluation conservative therapies aimed at modifiable risk
factors first

» Consider discontinuation/substitution when appropriate in consultation with
prescribing provider




Systemic therapies

Pilocarpine

Cevimeline




Drug class: Cholinergic
agonist/parasympathomimetic

Muscarinic agonist

Alleviates dryness by promoting
saliva production

Prescribed in a 5mg or 7.5 mg
oral tablet, 3-4x/day

Max dosage is 30 mg/day

Contraindications:

Hypersensitivity to
pilocarpine

Uncontrolled/severe
asthma

Narrow-angle glaucoma

Intraccllular

Ca*" release

Pilocarpine (Brand name: Salagen)

Side effects:

« Excessive sweating

« N&V/Diarrhea

« Rhinitis

« Headache

« Palpitations/tachycardia
« Abdominal cramps

» Frequent urination

* |Increased lacrimation

-

Extracellular
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Kapourani et al, 2022



Cevimeline (Brand name: Evoxac)

Drug class: Cholinergic Contraindications: Side effects:

Agonist » Hypersensitivity to » Same side effects as
Parasympathomimetic cevimeline pilocarpine

agent » Uncontrolled/severe » Theoretically fewer
More selectivity for M3 asthma side effects (greater
receptor selectivity)

= Narrow-angle glaucoma
Prescribed in 30 mg
capsules, taken by
mouth TID

Maximum daily dose: 90
mg

More expensive, less
Insurance coverage




Topical therapies

Saliva Substitutes

Saliva Stimulants




Saliva substitutes

»  Pqalliative, lubrication, comfort

= Dry mouth rinses, sprays, gels,
and lozenges

» (Can also include anti-
cariogenic agents like Xylitol

= Do not contain digestive or
bactericidal enzymes

ey

Saliva Substitutes E

Provide temporary moisture
and lubrication.

(11
=

Brush with a soft-bristled brush,
floss daily, and use alcohol-free
mouth rinses.

T

—

MOISTURIZING S|
ORAL
NOISTURIZING
ORAL MojsTURIZING e
02ENGES TR

e

Moisturizing Lozens o Hydration&Humidificationﬁ-"‘

Stimulate saliva flow and Sip water frequently and use a
3 provide soothing moisture. humidifier, especially at night.

Sugar-Free Gum or Mints

Chewing sugar-free gum or sucking
on mints can help stimulate saliva.

Al-generated image



Figure 1A:

The parotid glands are
located bilaterally in the cheek
area in front of your ear and
have a “tail” area that can
extendoverthelowerjaw.

Saliva stimulants

» Mechanical stimulation

Figure 2A:

The  submandibular  and
sublingual glands are located
bilaterally under your jaw and
tongue with the sublingual
gland closer to the chin.

» [lectrical stimulation

» Gustatory stimulation

amples:
Figures 1B and 2B:

Place two fingers on the body or
tail area of the parotid,

Or under the jaw for the
submandibular/sublingual
glands.

» Chewing sugarless gum *can
contain xylitol which is anti-
cariogenic

®» Dry mouth lozenges
Figures 1C and 2C:

Sweep fingers forward with
gentle pressure as indicated by
the black arrows. This will
encourage movement of saliva
past a possible obstruction or
constriction and into the oral

Dr. Ava Wu DDS, Sjogrens Foundo’rlon

» Sali-pen

» Extraoral massage of the salivary
glands




Maintain adequate hydration of at least 8 cups/day. Reduce
caffeine and soda intake.

Recommend OTC saliva substitutes and rinses.

Sugar-free candy or gum

Should this patient try to stop meds?

?Pilocarpine/Referral to evaluate if patient has Sjogren disease

Treatment
plan




Treatiment
RX: Nystatin
plan
Follow-up in 2 weeks to assess response to antifungal therapy and oral
dryness.
Referral to PCP for assessment and optimization of glycemic control.
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Treatment
plan

Dental Treatment Plan

RX: Prevident




Dental Treatment Plan

Restoration of caries

#5-DO, #14-0O, #20-B5,
#29-MO, with RMGI +
Composite

Prophylaxis
Fluoride Varnish Treatment

RX Prevident 5000

toothpaste
Recall every 3-4 months

Dry mouth option is
available and is SLS free
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Take Home Messages

» Most patients with SGH will report xerostomia but not all patients with
xerostomia will have SGH

= Dry mouth is a sign/symptom, not a diagnosis
= The management of xerostomia is multi-disciplinary and multimodal

» Addressing risk factors are just as important as treating the signs &
symptoms

= Salivary substitutes are for palliative care and do not contain the protective
functions of saliva

» Patients should be educated and monitored for the adverse effects of
systemic therapies for salivary gland hypofunction



References

Stoopler, Eric T et al. “Common Oral Conditions: A Review.” JAMA vol. 331,12 (2024): 1045-1054.
doi:10.1001/jama.2024.0953

Wolff, Andy et al. “A Guide to Medications Inducing Salivary Gland Dysfunction, Xerostomia, and
Subjective Sialorrhea: A Systematic Review Sponsored by the World Workshop on Oral Medicine
VI." Drugs in R&D vol. 17,1 (2017): 1-28. doi:10.1007/s40268-016-0153-9

Chen, Austin et al. “Using the modified Schirmer test to measure mouth dryness: a preliminary
study.” Journal of the American Dental Association (1939) vol. 136,2 (2005): 164-70; quiz 229-30.
doi:10.14219/jada.archive.2005.0137

Kapourani, Afroditi et al. “A Review on the Role of Pilocarpine on the Management of Xerostomia
and the Importance of the Topical Administration Systems Development.” Pharmaceuticals
(Basel, Switzerland) vol. 15,6 762. 18 Jun. 2022, doi:10.3390/ph 15060762

Plemons, Jacqueline M et al. “Managing xerostomia and salivary gland hypofunction: executive
summary of a report from the American Dental Association Council on Scientific Affairs.” Journal
of the American Dental Association (1939) vol. 145,8 (2014): 867-73. doi:10.14219/jada.2014.44

Sjdgren’s Foundation. "Salivary Glands Massage Patient Education Sheet." Sjégren’s Foundation,
https://sjogrens.org/sites/default/files/inlinefiles/Salivary%20Glands%20Massage %20Patient%20Edu
cation%20Sheet.pdf. Accessed 19 Aug. 2026.

Liebenberg W. Return to the resin-modified glass-ionomer cement sandwich technique. J Can
Dent Assoc. 2005;71(10):743-747.



Questions?

Email
renterick@uthscsa.edu

tavarest@uthscsa.edu
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