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In communities around the United States,
dental practice is experiencing dramatic change
influenced by scientific discoveries, new tech-
nologies, evolution of population demograph-
ics, changing health behaviors, and differential
health-care access. Important trends include
the aging and increasing diversity of the U.S.
population; continued development of chro-
nic diseases resulting from tobacco use, poor
dietary habits, and inactivity; emerging and
reemerging infectious diseases influenced by
globalization; and growth in pharmaceutical
research and drug development. The result is
increasing health complexity of patients who
seek care to prevent or manage their oral and
medical health.

This Practical Guide has been developed to
assist the health-care team in the safe delivery
of coordinated oral health care for patients
with medical conditions. Medical conditions
included in the Practical Guide have been care-
fully chosen to include both common medical
conditions and some less common conditions
that present challenges for dental treatment
planning. Dental treatment modifications
should be considered when medical risk assess-
ment suggests that adverse events may occur
during or after dental treatment or for patients

Preface

with significant health complexity. Many dis-
eases, as well as some medical treatments, have
oral manifestations that may reflect the patient’s
general health status. The dentist is particularly
qualified and trained to diagnose and treat
these oral conditions.

An advisory consultation between the
dentist and physician is often beneficial to share
information about the patient’s oral and medical
status and to coordinate care. Medical informa-
tion obtained from such a consultation should
be considered when developing the patient’s
treatment options. The chapter authors include
contemporary information that can be applied
in making evidence-based treatment decisions
to assist in managing dental conditions in med-
ically complex patients. It is ultimately the
responsibility of the dentist to deliver safe and
appropriate patient-focused oral health care.

This Practical Guide is an outgrowth of the
Oral Health Care Series updated by expert con-
sultants and members of the Oral Health Care
Series Workgroup of ADA’s Council on Access,
Prevention and Interprofessional Relations
(CAPIR). The goal of this Practical Guide is to
provide information on treating patients with
medical conditions to advance competent treat-
ment and efficacious oral health outcomes.

xi



xii Preface

There is a commitment to a patient-focused
approach in collaboration with the patient’s
physician and other health-care providers.

In compiling information for this Practical
Guide, the framework of risks of dental care, use
of “Key Questions to Ask the Patient” and “Key
Questions to Ask the Physician,” and the overall
organizational scheme for presentation of infor-
mation within the chapters was the brainchild
of the Oral Health Care Series Workgroup. A
major strength of this book is that it is written
by both academicians and clinicians who are
experts in the content areas.

This Practical Guide is organized using a
systems approach. With the exception of Chapter
1, “Medical History, Physical Evaluation, and
Risk Assessment,” Chapter 12, “Immunological
and Mucocutaneous Disease,” and Chapter 20,
“Medical Emergencies,” in each chapter, indi-
vidual disorders are discussed under three
major sections: I. Background (disease/con-
dition description, pathogenesis/etiology, epi-
demiology, and coordination of care between
dentist and physician), II. Medical Manage-
ment (identification, medical history, physical
examination, laboratory testing, and medical
treatment), and III. Dental Management (eval-
uation, dental treatment modifications, oral lesion
diagnosis and management, risks of dental

care, special considerations, and, if applicable,
medical emergencies). References and addi-
tional recommended readings are included.
Key risks or concerns for dental care (hemosta-
sis, susceptibility to infection, drug actions/interac-
tions, and the patient’s ability to tolerate the stress
of dental care) are included to prompt the dentist
to consider these particular elements of care
provision. The Practical Guide includes illustra-
tions, boxes, and tables that can be used as
quick references.

All medical information gathering begins
with a comprehensive medical and dental
history. The included “Key Questions to Ask
the Patient” and “Key Questions to Ask the
Physician” are intended to serve as prompts for
discussions held to gather additional disease-
specific information. While tables of commonly
used medications, drug interactions, and side
effects are included in some chapters, the
dentist is advised to keep abreast of the con-
stantly changing scope and safety of medica-
tions with use of additional drug reference
resources such as the ADA/PDR Guide to Dental
Therapeutics or online resources.

Lauren L. Patton, DDS
University of North Carolina at Chapel Hill
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List of Common Drugs

Proprietary  Generic Name Company Headquarters Chapter(s)
Name Location (U.S.
Location)
Abilify® Aripiprazole Bristol-Myers Squibb/  Princeton, NJ, USA 15
Otsuka America
Pharmaceutical, Inc.
Aclasta® Zolendronic acid Novartis East Hanover, NJ, USA 19
Pharmaceuticals
Corp.
Actonel® Risedronate Warner Chilcott Rockaway, NJ, USA 19
Laboratories
Adderall Amphetamine and Shire US, Inc. Newport, KY, USA 15
dextroamphetamine
Advair Diskus  Fluticasone/salmeterol ~ GlaxoSmithKline Research Triangle Park, 3
NC, USA
Agenerase Amprenavir GlaxoSmithKline Research Triangle Park, 11
NC, USA
Aggrenox Extended release Boehringer Ingelheim  Ridgefield, CT, USA 9,14
dipyrimadole and Pharmaceuticals
aspirin
Amicar e-Aminocaproic acid Xanodyne Newport, KY, USA 9
Pharmaceuticals
(Continued)
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Proprietary = Generic Name Company Headquarters Chapter(s)
Name Location (U.S.
Location)
Ammonia Strong ammonia James Alexander Blairstown, NJ, USA 20
Inhalant solution NF Corp.
Solution
Amrix Cyclobenzaprine Cephalon, Inc. West Chester, PA, USA 15
Antabuse Disulfiram Duramed Pomona, NY, USA 16
Pharmaceuticals, Inc.
Apidra Insulin glulisine Sanofi-Aventis, U.S. Indianapolis, IN, USA 4
Aptivus Tipranavir Boehringer Ingelheim  Ridgefield, CT, USA 11
Pharmaceuticals
Aredia Pamidronate Novartis East Hanover, NJ, USA 8, 19
Pharmaceuticals
Corp.
Aricept Donepezil Eisai Co. ltd and Woodcliff Lake, NJ, 18
Pfizer USA
Arixtra Fondaparinux GlaxoSmithKline Research Triangle Park, 9
NC, USA
Artane Trihexyphenidyl HCL Pfizer Labs New York, NY, USA 14
Atelvia Risedronate Warner Chilcott Rockaway, NJ, USA 19
Laboratories
Ativan® lorazepam Biovail Bridgewater, NJ, USA 3
Pharmacetuticals, Inc.
Atrovent Ipratropium bromide Boehringer Ingelheim  Ridgefield, CT, USA 3
Pharmaceuticals
Augmentin Amoxicillin/ GlaxoSmithKline Research Triangle Park, 11
clavulonate NC, USA
Avitene Microfibrillar collagen ~ C.R. Bard Inc./ Davol ~ Warick, RI, USA 9,10
hemostat Inc.
Avonex Interferon beta-1a Biogen IDEC, Inc Cambridge, MA, USA 14
Benadryl Diphenhydramine McNeil- PPC, Inc. Fort Washington, PA, 20
USA
Betaseron Interferon beta-1b Bayer Healthcare Montville, NJ, USA 14
Pharmaceuticals
Bonefos Clodronate Bayer Canada, EU, Australia 19
Boniva Ibandonate Roche Laboratories Nutley, NJ, USA 19
Botox Onabotulinumtoxin A Allergan Irvine, CA, USA 15
Campral Acamprosate Forest Laboratories St. Louis, MO, USA 16
Carbatrol Carbamazepine Shire US, Inc. Newport, KY, USA 15
Celexa Citalopram Forest Laboratories, Inc. ~ St. Louis, MO, USA 15
Cleocin Clindamycin Pfizer Labs New York, NY, USA 11
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Proprietary = Generic Name Company Headquarters Chapter(s)
Name Location (U.S.
Location)
Clozaril Clozapine Novartis East Hanover, NJ, USA 15
Pharmaceuticals
Corp.
Cogentin Benziropine mesylate  Lundbeck Inc. Deerfield, IL, USA 14
Cognex Tacrine Shionogi Inc. Florham Park, NJ, USA 18
Collaplug Type 1 bovine Zimmer Dental Carlsbad, CA, USA 10
collagen hemostat
Combivent Ipratropium/albuterol  Boehringer Ingelheim  Ridgefield, CT, USA 3
Pharmaceuticals
Combivir Zidovudine and GlaxoSmithKline Research Triangle Park, 11
lamivudine NC, USA
Complera Emfricitabine, tilpivirine, ~ Gilead Sciences, Inc.  Foster City, CA, USA 11
and tenofovir
Comtan Entacapone Novartis East Hanover, NJ, USA 14
Pharmaceuticals
Corp.
Concerta Methylphenidate Janssen Titusville, NJ, USA 15
Pharmaceuticals, Inc.
Copaxone Glatiramir acetate Teva Neuroscience, Kansas City, MO, USA 14
injection Inc.
Coumadin Warfarin Bristol-Myers Squibb Princeton, NJ, USA 2,9
Crixivan Indinavir Merck & Co., Inc. Whitehouse Station, 11
NJ, USA
Cyklokapron  Tranexamic acid Pfizer Labs New York, NY, USA 9
Dantrium Dantrolene Proctor & Gamble Mason, OH, USA 15
Pharmaceuticals
Decadron Dexamethasone Various 11
Deltasone® prednisone Various 11
Depade Naltrexone Mallinckrodt Inc. St. Louis, MO, USA 16
Pharmaceuticals
Group
Depakene Valproic acid Abbott Laboratories Abbott Park, IL, USA 14
Depakote Divalproex sodium Abboftt Laboratories Abbott Park, IL, USA 14
Detrol LA Tolterodine tartrate Pfizer Pharmacia & New York, NY, USA 14
Upjohn
Dexedrine Dextroamphetamine GlaxoSmithKline Research Triangle Park, 15
NC, USA
Didronel Etidronate Warner Chilcott Rockaway, NJ, USA 19
Laboratories
(Continued)
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Proprietary = Generic Name Company Headquarters Chapter(s)
Name Location (U.S.
Location)

Diflucan Fluconazole Pfizer Labs New York, NY, USA 11
Dilantin Phenytoin Parke-Davis Division New York, NY, USA 14
of Pfizer Inc.

Ditropan XL Oxybutynin Alza Corporation Palo Alto, CA, USA 14
Edurant Rilpivirine Tibotec Raritan, NJ, USA 11

Pharmaceuticals
Effexor Venlafaxine Pfizer Labs New York, NY, USA 15
Effient Prosugrel Eli Lilly and Corp. Indianapolis, IN, USA 9
Elavil Amitriptyline AstraZeneca LP Wilmington, DE, USA 14,15, 19
Eldepryl Selegiline Somerset Tampa, FL, USA 14
Pharmaceuticals, Inc.
Emtriva Emtricitabine Gilead Sciences, Inc.  Foster City, CA, USA 11
EpiPen Epinephrine Dey Pharma, L.P. Napa, CA, USA 20
Auto-Injector
Epivir Lamivudine GlaxoSmithKline Research Triangle Park, 11
NC, USA
Epzicom Abacavir and GlaxoSmithKline Research Triangle Park, 11
lamivudine NC, USA
Exelon Rivastigmine Novartis East Hanover, NJ, USA 18
Pharmaceuticals
Corp.
Famvir Famciclovir Novartis East Hanover, NJ, USA 11
Pharmaceuticals
Corp.
Fazaclo Clozapine Azur Pharma, Inc. Philadelphia, PA, USA 15
Flagy! Metronidazole Pfizer Labs New York, NY, USA 11
Flexeril Cyclobenzaprine McNeil- PPC, Inc. Fort Washington, PA, 15
USA
Fosamax Alendronate Merck & Co., Inc. Whitehouse Station, 19
NJ, USA
Fragmin Dalteprin Eisai Inc. and Pfizer Woodcliff Lake, NJ, 9
Inc. USA and New York,
NY, USA
Fuzeon Enfuviritide Hoffman-La Roche South San Francisco, 11
Inc./Genentech USA,  CA, USA
Inc.
Gablofen Baclofen CNS Therapeutics St. Paul, MN, USA 15
Gelfoam Absorbable gelatin Baxter Healthcare Hayward, CA, USA 9,10, 14
sponge Corp. or Pfizer Inc.
Geodon Ziparsidone Pfizer Labs New York, NY, USA 15
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Gleevec Imatinib mesylate Novartis East Hanover, NJ, USA 8
Pharmaceuticals
Corp.
Haldol Halperidol Janssen Titusville, NJ, USA 15
Pharmaceuticals, Inc.
Humalog Insulin lispro Ely Lilly USA LLC Indianapolis, IN, USA 4
Instat MHC Microfibrillar collagen  Ethicon, Inc., a J & Somerville, NJ, USA 9
hemostat Company
Intelence Etravirine Janssen Therapeutics Titusville, NJ, USA 11
Invirase Saquinavir Genentech, Inc. South San Francisco, 11
CA, USA
Isentress Raltegravir Merck & Co., Inc. Whitehouse Station, 11
NJ, USA
Kaletra Lopinavir and ritonavir  Abbott Laboratories Abbott Park, IL, USA 11
Kaopectate®  bismuth subsalicylate Chattem, Inc. Chattanooga, TN, USA 13
Kenalog Triamcinalone acefonide  Bristol-Myers Squibb Princeton, NJ, USA 11
Klonopin Clonazepam Roche Laboratories Nutley, NJ, USA 14, 19
Lamictal Lamotrigine GlaxoSmithKline Research Triangle Park, 14, 15
NC, USA
Lantus Insulin glargine Sanofi-Aventis, U.S. Bridgewater, NJ, USA 4
Lexapro Escitalopram Forest Laboratories, St. Louis, MO, USA 15
Inc.
Lexiva Fosamprenavir GlaxoSmithKline Research Triangle Park, 11
NC, USA
Lidex Fluocinonide Medicis Scottsdale, AZ, USA 11
Pharmceuticals Corp.
Lioresal Baclofen Various 15
Lithobid Lithium Noven Therapeutics Miami, FL, USA 15
Lovenox Enoxaprin Sanofi-Aventis, U.S. Bridgewater, NJ, USA 9
Luvox Fluvosamine Jazz Pharmaceuticals  Palo Alto, CA, USA 15
Maalox® aluminum Novartis Consumer East Hanover, NJ, USA 13
hydrochloride Health
Mirapex Pramipexole Boehringer Ingelheim  Ridgefield, CT, USA 14
Pharmaceuticals
Mycelex Clotrimazole Janssen Titusville, NJ, USA 11
Pharmaceuticals, Inc.
Mycolog I Nystatintriamcinalone  Various 11
acetonide
(Continued)
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Proprietary = Generic Name Company Headquarters Chapter(s)
Name Location (U.S.
Location)
Mycostatin Nystatin Bristol-Myers Squibb Princeton, NJ, USA 11
suspension
Namenda Mematine Forest Laboratories, Inc.  New York, NY, USA 18
Narcan Naloxone Endo Pharmaceuticals  Chadds Ford, PA, USA 16
Neurontin Gabapentin Pfizer Labs New York, NY, USA 19
Nicorette Nicotine polacrilex GlaxoSmithKline Research Triangle Park, 16
NC, USA
Nizoral Ketoconazole Janssen Titusville, NJ, USA 11
Pharmacetuticals, Inc.
Normiflo Ardeparin Wyeth-Ayerst Philadelphia, PA, USA 9
Laboratories
Norvir Ritonavir Abbott Laboratories Abbott Park, IL, USA 11
Novantrone Mitoxantron EMD Serano, Inc. Rockland, MA, USA 14
Novolog Insulin aspart (rDNA) Novo Nordisk Bagsvaerd, Denmark 4
injection (Princeton, NJ, USA)
Orabase® preparation for mouth  Colgate-Palmolive Co.  New York, NY, USA 11,12
Oravig Miconazole buccal Strativa Woodclifff Lake, NJ, 11
tablet Pharmaceuticals USA
Parlodel Bromocriptine Novartis East Hanover, NJ, USA 14
Pharmaceuticals Corp.
Peridex 0.12% chlorhexidine Zila, Inc. Phoenix, AZ, USA 11
Periogard 0.12% chlorhexidine Colgate-Palmolive New York, NY, USA 11
Permitil Fluphenazine Various 15
Persantine Dipyridamole Boehringer Ingelheim  Ridgefield, CT, USA 9
Pharmaceuticals
Plavix Clopidogrel Sanofi-Aventis, U.S. Bridgewater, NJ, USA 9,14
Pradaxa Dabigatran Boehringer Ingelheim  Ridgefield, CT, USA 9,14
Pharmaceuticals
Prezista Darunavir Janssen Therapeutics  Titusville, NJ, USA 11
Procrit Epoetin alpha Amgen Inc. Thousand Oaks, CA, USA 5
Prolia Densumab Amgen Inc. Thousand Oaks, CA, 19
USA
Prolixin Fluphenazine Various 15
Proventil Albuterol FHA Schering-Plough Kenilworth, NJ, USA 3, 20
inhalation aerosol Corp.
Prozac Fluoxetine HCL Lilly USA, LLC Indianapolis, IN, USA 14, 15
Pulmicort Budesonide AstraZeneca LP Wilmington, DE, USA 3
Qvar Beclomethasone Teva Respiratory LLC ~ Horsham, PA, USA 3

XX



Proprietary = Generic Name Company Headquarters Chapter(s)
Name Location (U.S.
Location)
Razadyne Glantamine Janssen Titusville, NJ, USA 18
Pharmaceuticals, Inc.
Reclast Zolendronic acid Novartis East Hanover, NJ, USA 19
Pharmaceuticals
Corp.
Rebif Interferon beta-Ta EMD Serano, Inc. Rockland, MA, USA 14
Requip Ropinirole HCI GlaxoSmithKline Research Triangle Park, 14
NC, USA
Rescriptor Delaviridine Pfizer Labs New York, NY, USA 11
Retrovir Zidovudine GlaxoSmithKline Research Triangle Park, 11
NC, USA
ReVia Naltrexone Duramed Pomona, NY, USA 16
Pharmaceuticals, Inc.
Reyataz Atazanavir Bristol-Myers Squibb Princeton, NJ, USA 11
Risperdal Risperdone Janssen Titusville, NJ, USA 15
Pharmaceuticals, Inc.
Ritalin Methylphenidate Novartis East Hanover, NJ, USA 15
Pharmaceuticals
Corp.
Sarafem Fluoxetine HCL Warner Chilcott Rockaway, NJ, USA 15
Laboratories
Selzentry Miraviroc Pfizer Labs New York, NY, USA 11
Seroquel Quetiapine AstraZeneca Wilmington, NC, USA 15
Pharmceuticals
Sinemet CR Carbidopa/levodopa  Merck & Co., Inc. Whitehouse Station, 14
NJ, USA
Singulair Montelukast Merck & Co., Inc. Whitehouse Station, 3
NJ, USA
Skelid Clodronate Sanofi Aventis Bridgewater, NJ, USA 19
Spiriva Tiotropium Boehringer Ingelheim  Ridgefield, CT, USA 3
Pharmaceuticals
Sporanox ltraconazole Janssen Titusville, NJ, USA 11
Pharmaceuticals,
Inc.
Stimate Desmopressin acetate  CSL Behring King of Prussia, PA, 9
nasal spray USA
Strattera Atomoxetine Eli Lilly and Corp. Indianapolis, IN, USA 15
Suboxone Buprenorphine Reckitt Benckiser Richmond, VA, USA 16
Pharmaceuticals, Inc.
(Continued)

XXi



Proprietary = Generic Name Company Headquarters Chapter(s)
Name Location (U.S.
Location)
Subutex Buprenorphine Reckitt Benckiser Richmond, VA, USA 16
Pharmaceuticals, Inc.
Surgicel Fibrillar absorbable Ethicon, Inc., a J &J Somerville, NJ, USA 9,10
hemostat Company
Sustiva Efavirenz Bristol-Myers Squibb Princeton, NJ, USA 11
Symbicort Budesonide/ AstraZeneca LP Wilmington, DE, USA 3
formoterol
Symmetrel Amantadine Endo Pharmceuticals Chadds Ford, PA, USA 14
Synthroid Levothyroxine Abbott Laboratories Abbott Park, IL, USA 4
Tapazole Methimazole King Pharmaceuticals,  Bristol, TN, USA 4
Inc.
Tasmar Tolcapone Valeant Costa Mesa, CA, USA 14
Pharmceuticals, Inc.
Tegretol Carbamazepine Novartis East Hanover, NJ, USA 14, 15
Pharmaceuticals
Corp.
Temovate Clobetasol PharmDerma Florham Park, NJ, USA 11
proprionate
Thalomid Thalidomide Celgene Corp. Warren, NJ, USA 11
Thorazine Chlorpromazine Various 15
Ticlid Ticlopidine Roche Laboratories Nutley, NJ, USA 9
Tofranil Imipramine Mallinckrodt Inc St. Louis, MO, USA 15
Pharmaceuticals Group
Topamax Topiramate Janssen Titusville, NJ, USA 14
Pharmaceuticals, Inc.
Trilafon Perphenazine Various 15
Trizavir Zidovudine, abacavir,  GlaxoSmithKline Research Triangle Park, 11
and lamivudine NC, USA
Truvada Emtricitabine and Gilead Sciences, Inc.  Foster City, CA, USA 11
tenofovir
Valtrex Valacyclovir GlaxoSmithKline Research Triangle Park, 11
NC, USA
Ventilin Albuterol GlaxoSmithKline Research Triangle Park, 3
NC, USA
Versed Midazolam Roche Laboratories Nutley, NJ, USA 14
Videx Didanosine Bristol-Myers Squibb Princeton, NJ, USA 11
Viracept Nelfinavir Agouron La Jolla, CA, USA 11
Pharmaceuticals
Viramune Nevirapine Boehringer Ingelheim  Ridgefield, CT, USA 11

XXii

Pharmaceuticals



Proprietary = Generic Name Company Headquarters Chapter(s)
Name Location (U.S.
Location)
Viread Tenofovir Gilead Sciences, Inc.  Foster City, CA, USA 11
Vivitrol Naloxone Alkermes Cambridge, MA, USA 16
Wellbutrin Bupropion GlaxoSmithKline Research Triangle Park, 15
NC, USA
Xarelto Rivaroxaban Janssen Titusville, NJ, USA 9
Pharmacetuticals, Inc.
Xgeva Densumab Amgen Inc. Thousand Oaks, CA, 19
USA
Zanaflex Tizanidine Acorda Therapeutics Hawthorne, NY, USA 14
Zarontin Ethosuximide Pfizer Labs New York, NY, USA 14
Zelapar Selegiline Valeant Costa Mesa, CA, USA 14
Pharmceuticals, Inc.
Zerit Stavudine Bristol-Myers Squibb Princeton, NJ, USA 11
Ziagen Abacavir GlaxoSmithKline Research Triangle Park, 11
NC, USA
Zoloft Sertraline Pfizer Labs New York, NY, USA 15
Zometa Zolendronic acid Novartis East Hanover, NJ, USA 8, 19
Pharmaceuticals
Corp.
Zovirax Acyclovir GlaxoSmithKline Research Triangle Park, 11
NC, USA
Zyban Bupropion GlaxoSmithKline Research Triangle Park, 15, 16
NC, USA
Zyprexa Olanzapine Eli Lilly and Corp. Indianapolis, IN, USA 15

(Resources: Monthly Prescribing Reference® available at: www.empr.com; company websites)
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Medical History, Physical Eval

. Background

The U.S. and global population demographics
are constantly changing, chronic diseases are
becoming more prevalent, new medications are
being developed and brought to the market,
and new and reemerging infectious diseases
are being identified. These trends result in more
patients seeking oral health care who have
underlying medical conditions that may alter
oral health status, treatment approaches, and
outcomes. The challenges of medical history
information gathering and risk assessment
required for safe dental treatment planning and
care delivery will be discussed and presented
in a practical manner applicable to day-to-day
needs of the general practice dentist. There are
four key considerations that serve as a frame-
work for assessing and managing the risks of
dental care used in this book, although addi-
tional considerations may be relevant for certain
medical conditions. The key considerations are
hemostasis, susceptibility to infections, drug
actions/interactions, and ability to tolerate the
stress of dental care. The potential for the dental

on,

and Risk Asse ent

Lauren L. Patton DDS

practice to encounter different types of medical
emergencies is related to the patient’s medical
health, adequacy of management, and stress
tolerance.

Four key risks of dental care

* Hemostasis

Susceptibility to infections

* Drug actions/interactions

Patient's ability to tolerate dental care

Il. Medical History

Amedical history can be recorded by the patient
in advance of the dental appointment and
reviewed by providers seeking clarification of
patient responses. In the national shift to elec-
tronic health records, medical history, medica-
tions, and allergies may be recorded in a number
of data collection formats and in a variety of set-
tings, including use of web-based applications.
Personal information should be kept private and
shared only in compliance with privacy rules.

The ADA Practical Guide to Patients with Medical Conditions, First Edition. Edited by Lauren L. Patton.
© 2012 American Dental Association. Published 2012 by John Wiley & Sons, Inc.
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ADA Health History Forms. (a) Adult form S500 page 1, copyright 2007; (b) adult form S500

page 2, copyright 2007. Please see companion website (www.wiley.com/go/patton) for full-sized forms.

An example is the American Dental Asso-

ciation (ADA) Health History Form (see Fig.

1

.1; available at http:/ /www.ada.org), which is

comprised of the following:

demographic information;

screening questions for active tuberculosis;
dental information;

medical information, including physician
contact information;

hospitalizations, illnesses, and surgeries;
modified review of systems and diseases
survey;

medications (prescribed, over-the—counter
and natural remedies, including oral and
intravenous bisphosphonates);

substance use history, including tobacco,
alcohol, and controlled substances;
allergies;

° a query about prosthetic joint replacements
and any prior antibiotic recommendations
by a physician or dentist and name and
contact phone number of recommending
provider;

° aquery about the four cardiac disease condi-
tions recommended for antibiotic coverage
for prevention of infective endocarditis;

° a query of women about current pregnancy,
nursing status, or birth control pills or hor-
monal therapy.

There is a Child Health/Dental History Form
(see Fig. 1.2) also available from the ADA that
focuses on inherited, developmental, infec-
tious, and acquired diseases of importance to
dental health-care delivery for children.
Family history can facilitate awareness of
need to screen for and engage in prevention
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Figure 1.2 ADA Child Health/Dental History Form
S707, copyright 2006.

efforts for common diseases such as heart
disease, cancer, diabetes, and rarer diseases
including hemophilia, sickle cell anemia, and
cystic fibrosis. The Surgeon General has created
a family health history initiative to facilitate
family discussion of inherited diseases. This
free tool found at https:/ /familyhistory.hhs.gov
will allow patients and providers to download
the form to gather relevant health information
for patients to share with providers. Whether
disease etiology derives from genetics, environ-
ment, learned behaviors, or a combination of
factors, many health conditions, such as pro-
pensity to hypertension, may run in families.

lll. Physical Evaluation and
Medical Risk Assessment
The initial and ongoing assessment of patient

medical risk in dental practice has several
purposes:

¢ To minimize risk of adverse events in the
dental office resulting from dental treatment.

e To identify patients who need further
medical assessment and management.

¢ To identify patients for whom specific periop-
erative therapies or treatment modifications
will minimize risk, including postponing
elective treatment.

¢ Toidentify appropriate anesthetic technique,
intraprocedure monitoring, and postproce-
dure management.

e To discuss treatment procedures with
patients, outlining risks and benefits, in
order to obtain informed consent and deter-
mine need for additional anxiolysis.

One of the most common medical risk assess-
ment frameworks is the American Society of
Anesthesiologists (ASA) Physical Status Score'
used to classify patients for anesthesia risk
(Table 1.1). A medical risk-related health history
is important to detect medical problems in
patients. While across all ages most (78%)
dental patients are healthy ASA 1 patients, the
percentage that is of higher ASA physical status
(ASA 2-ASA 6) increases with increasing
age.” By age 65, only 55% of adults remain
healthy ASA 1. Medical conditions such as
cardiovascular disease and hypertension
account for a high proportion of ASA 3 and
ASA 4 patients.

Up to a third of dental patients who answer
yes to “Are you in good health?” on verification
are found to be medically compromised.’ In
a survey of dental patients completing health
history forms based on the ADA Health
History Form available at the time, the diseases
most inaccurately reported or omitted were
blood disorders, cardiovascular disease, and
diabetes.” The authors concluded that using
both a self-administered questionnaire and
dialog on the health history might improve
communication.

There are several physical signs or clues that
indicate a patient who reports having received
no medical care might not truly be healthy, but
rather simply not accessing medical care:


http://https://familyhistory.hhs.gov

Table 1.1. American Society of Anesthesiology (ASA) Physical Status Classification, Activity Characteristics/
Treatment Risk, and Medical Examples

ASA Physical Status  Activity Characteristics/Treatment Risk Medical Examples

ASA 1
A normal healthy
patient.

ASA 2
A patient with mild
systemic disease.

ASA 3
A patient with severe
systemic disease.

ASA 4

A patient with severe
systemic disease that
is a constant threat to
life.

ASA 5

A moribund patient
who is not expected to
survive without the
operation.

ASA 6

A declared brain-dead
patient whose organs
are being removed for
donor purposes.

Patient is able to walk up one flight of stairs
or two-level city blocks without distress.
Little of no anxiety.

Little or no risk during treatment.

Patient has mild to moderate systemic
disease or is a healthy ASA 1 patient who
demonstrated a more extreme anxiety
and fear toward dentistry.

Patient is able to walk up one flight of
stairs or two-level city blocks, but will
have to stop affer completion of the
exercise because of distress.

Minimal risk during treatment.

Patient has severe systemic disease that
limits activity, but is not incapacitating.
Patient is able to walk up one flight of
stairs or two-level city blocks, but will
have to stop on the way because of
distress.

If dental care is indicated, stress reduction
protocol and other treatment modifications
are indicated.

Patient has severe systemic disease that
limits activity and is a constant threat fo life.
Patient is unable to walk up one flight of
stairs or two-level city blocks. Distress is
present even at rest.

Pafient poses significant risk during freatment.
Elective dental care should be postponed
until such time as the patient’s medical
condition has improved to at least an
ASA 3 classification.

Emergent dental care may be best provided
in a hospital setting in consultation with
the patient’s physician team.

Hospitalized patient in critical condition.
Emergency dental care to eliminate
acute oral disease is provided only
when deemed a component of lifesaving

surgery.

Dental care not warranted.

* Healthy 20-year-old.

ASA 1 with respiratory
condition, active allergies, dental
phobia, or pregnancy.

Well diet or oral hypoglycemic
agent—controlled diabetic.
Well-controlled asthmatic.
Well-controlled epileptic.
Well-controlled hypertensive not
on medication.

Well-controlled hypertensive on
medication.

Well-controlled diabetic on insulin.
Slight chronic obstructive
pulmonary disease.

Six or more months ago history
of myocardial infarction,
cerebrovascular accident, or
congestive heart failure.

History of unstable angina,
myocardial infarction, or
cerebrovascular accident in the
last 6 months.

Severe congestive heart failure.
Moderate to severe chronic
obstructive pulmonary disease.
Uncontrolled hypertension.
Uncontrolled diabetes.
Uncontrolled epilepsy or seizure
disorder.

Terminal illness often of acute
onset.

Brain-dead.
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* age over 40 years,

* obese or cachectic body habitus,
* low energy level,

e abnormal skin coloration,

e poor oral hygiene,

* tobacco smoking.

Often the patient’s response to the question
“Can you walk up two flights of stairs without
stopping to catch your breath?” can indicate
general cardiovascular and pulmonary health
status.

Vital signs, including blood pressure and
heart rate (pulse), should be assessed at each
visit. The other vital signs of temperature, res-
piration rate, and pain score may be useful
additional signs of current health. A focused
review of systems should allow a cursory
review of the patient’s recent state of health,
focusing on recent changes and tailored to the
patient and planned dental procedure(s).

N

Brief review of systems

* General: fever, chills, night sweats, weak-
ness, fatigue

e Cardiovascular: reduced exercise toler-
ance, chest pain, orthopnea, ankle swelling,
claudication

* Pulmonary: upper respiratory infection
symptoms—productive cough, bronchitis,
wheezing

* Hematological: bruising, epistaxis

* Neurological: mental status changes,
transient ischemic attacks, numbness, paresis

e Endocrine: polydipsia, polyuria, poly-
phagia, weigh gain/loss

(& J

Under each medical topic, we present “key
questions to ask the patient” to allow improved

risk assessment and determination of dental
treatment modifications.

Communication with the
Patient’s Physician

The dentist should consult with the patient’s
physician to clarify areas of the patient’s health
that are unclearly communicated by the patient
who is a poor historian or where a reported
medical condition is monitored and the patient
does not have complete information. This
includes consultations about current laboratory
assessments, prescribed medications and other
medical and surgical therapies, and coordina-
tion of care. Under each medical topic, we
present “key questions to ask the physician” to
facilitate improved communication and coordi-
nation of care.

Influence of Systemic Disease
on Oral Disease and Health

The health history should give the dentist an
appreciation of oral conditions that may have a
systemic origin and thus require systemic man-
agement as an aspect of treatment. Several
abnormal signs and symptoms in the facial
region, oral structures, and teeth with systemic
origin are listed in Table 1.2 and illustrated in
Figs. 1.3-1.6.

The astute dental provider also has the oppor-
tunity to observe physical and oral conditions
that might indicate undiagnosed or poorly
managed systemic disease. Examples are oral
candidiasis that might indicate a poorly con-
trolled immune suppressing medical condition,
significant inflammatory periodontal disease as
an indicator of poorly controlled diabetes, gin-
gival enlargements that are leukemic infiltrates,
or mucosal pallor indicating an anemia. Tooth
erosion in adolescent females might raise sus-
picion for an eating disorder such as bulimia.
Acutely declining oral hygiene and self-care in
the elderly might indicate physical disability or



Table 1.2. Facial, Oral, and Dental Signs Possibly Related to Medical Disease or Therapy

Possible Causative Medical Disease or Therapy

Cachexia
Cushingoid facies
Jaundiced skin/sclera
Malar rash

Ptosis

Taught skin and microstomia

Telangiectasias

Weak facial musculature

Bleeding, ecchymosis,
petechiae

Burning mouth/tongue
Dentoalveolar trauma

Drooling

Dry mucosa

Gingival overgrowth
Hard tissue enlargements
Mucosal discoloration or

hyperpigmentation

Mucosal erythema and
ulceration

Mucosal pallor

Facial signs
Wasting from cancer, malnutrition, HIV/AIDS
Cushing syndrome, steroid use
Liver cirrhosis
Systemic lupus erythematosus
Myasthenia gravis
Scleroderma, facial burns
Liver cirrhosis
Neurological disorder, facial nerve palsy, tardive dyskinesia,
myasthenia gravis
Oral signs

Thrombocytopenia, thrombocytopathy, hereditary coagulation disorder,
liver cirrhosis, aplastic anemia, leukemia, vitamin deficiency, drug
induced

Anemia, vitamin deficiency, candida infection, salivary hypofunction,
primary or secondary neuropathy

Interpersonal violence, accidental trauma, seizure disorder, gait/
balance instability, alcoholism

Neoplasm, neurologic-amyotropic lateral sclerosis, Parkinson’s disease
cerebrovascular accident, cerebral palsy, medications (e.g.,
tranquilizers, anticonvulsants, anticholinesterases)

Drug-induced xerostomia, salivary hypofunction from Sjégren’s
syndrome, diabetes, or head and neck cancer radiation therapy

Leukemia, drug induced (phenytoin, cyclosporine, calcium channel
blockers)

Neoplasm, acromegaly, Paget's disease, hyperparathyroidism

Addison’s disease, lead poisoning, liver disease, melanoma, drug
induced (e.g., zidovudine, tetracycline, oral contraceptives,
quinolones)

Cancer chemotherapy, uremic stomatitis, autoimmune disorders
(systemic lupus, Bechet's syndrome), vitamin deficiency, celiac disease,
Crohn’s disease, drug induced, self-injurious behavior

Anemia, vitamin deficiency



Table 1.2. (Continued)

Possible Causative Medical Disease or Therapy

Nondental source oral/jaw
pain

Opportunistic infections

Oral malodor

Osteonecrosis

Poor wound healing

Soft tissue swellings

Trismus

Early loss of teeth

Rampant dental caries

Tooth discoloration

Tooth enamel erosion

Referred pain (e.g., cardiac, neurological, musculoskeletal) including
myofascial and temporomandibular joints, drug induced (e.g.,
vincristine chemotherapy), primary neoplasms, cancer metastases,
sickle cell crisis pain, primary or secondary neuropathies

Immune suppression (from HIV, cancer chemotherapy, hematological
malignancy, primary immune deficiency syndromes), poorly controlled
diabetes, stress

Renal failure, respiratory infections, gastrointestinal conditions

Radiation to the jaw, use of bisphosphonates and other bone-
modifying agents

Immune suppression (from HIV, cancer chemotherapy, primary immune
deficiency syndromes), poorly controlled diabetes, malnutrition, vitamin
deficiency

Neoplasms, amyloidosis, hemangioma, lymphangioma, acromegaly,
interpersonal violence or accidental trauma

Neoplasm, postradiation therapy, arthritis, postraumatic mandible
condyle fracture

Dental signs

Neoplasms, nutritional deficiency (e.g., hypophosphatemic vitamin-D-
resistant rickets, scurvy), hypophosphatasia, histiocytosis X, Hand-
Schiller-Christian disease, Papillon-Lefevre syndrome, acrodynia,
juvenile-onset diabetes, immune suppression (e.g., cyclic neutropenia,
chronic neutropenia), interpersonal violence or other traumatic injury,
radiation therapy to the jaw, dentin dysplasia, Trisomy 21-Down
syndrome, early-onset periodontitis

Salivary hypofunction from disease (e.g., Sjdgren’s syndrome), post
radiation, or xerogenic medications; illegal drug use (e.g.,
methamphetamines); inability to cooperate with oral hygiene and diet
instructions

Genetic defects in enamel or dentin (e.g., amelogenesis imperfecta,
dentinogenesis imperfect), porphyria, hyperbilirubinemia, drug induced
(e.g., tetracycline)

Gastroesophageal reflux disease, bulimia nervosa
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Figure 1.3 Cachexia due to

syndrome.

HIV  wasting

Figure 1.4 Cushingoid faces and malar rash due
to systemic lupus erythematosus and chronic steroid
use.

Figure 1.5 Taught facial skin and microstomia due
to systemic sclerosis (scleroderma).

Figure 1.6 Facial port-wine stain of Sturge-Weber
syndrome (encephalotrigeminal angiomatosis).

mental decline with dementia onset. On pan-
oramic radiographs, carotid artery calcifica-
tions may be detected that correlate with
hypertension, hyperlipidemia, and heart
disease, and may warrant patient referral for
further medical evaluation.* Dental radio-
graphic signs suggestive of systemic disease or
therapy are shown in Table 1.3.



Medical History, Physical Evaluation, and Risk Assessment 11

Table 1.3. Dental Radiographic Signs Suggestive of Medical Disease or Therapy

Dental Radiographic Signs

Possible Causative Medical Disease or
Therapy

Carotid artery calcification

Condyle/temporomandibular joint (TMJ) articular
space destruction

Marrow hyperplasia, increased spacing of bony
trabeculae, generalized radiolucency

Marrow hypoplasia, generalized increased
density-radiopacity

Reduced cortical bone density
Resorption of angle of the mandible

Well-defined radiolucencies not associated with teeth

Carotid arteritis, stroke or transient ischemic
attack-related disease, hypertension,
hyperlipidemia, heart disease

Rheumatoid arthritis, osteoarthritis

Sickle cell anemia, osteopenia, osteoporosis,
malnutrition, secondary hyperparathyroidism
from renal disease—renal osteodystrophy

Osteopetrosis, Paget's disease,
hypoparathyroidism

Primary hyperparathyroidism
Scleroderma

Neoplasms, multiple myeloma, metastatic cancer

Framework for Key Risks
of Dental Care

The scope of dental practice is wide, encompass-
ing aspects of both medicine and surgery. Dental
care plans and individual procedures vary in
their level of invasiveness and risk to the patient.
Systemic health may alter the healing response
to surgery, response to and effectiveness of
surgical and nonsurgical therapies, and risks of
precipitating a medical emergency.

Hemostasis

A bleeding risk assessment must consider both
patient-related factors of medical history, medi-
cations, review of systems, and physical exam
assessment for inherited and acquired defects
of hemostasis, as well as procedure-related
factors including intensity of the planned
surgery. When more than one of the four phases
of hemostasis is defective, the clinical bleeding
response from surgery is generally more severe

The four phases of hemostasis

* Vascular

o Platelet

e Coagulation

* Metabolic/fibrinolytic

than when there is an isolated defect in only
one phase of hemostasis.

Oral and physical exam findings indicating
increased risk for hemostatic defects include
the following:

e skin and mucosal petechiae, ecchymoses, or
purpura (see Figs. 1.7-1.9);

e skin and mucosal hematomas (see Fig. 1.10);

e spontaneous gingival hemorrhage (see Fig.
1.11);

e hemosiderin staining of calculus on teeth
(see Fig. 1.12);

e jaundice of sclera, mucosa, and skin (see
Fig. 1.13);
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Figure 1.7 Petechice and mucosal pallor due to
aplastic anemia.

Figure 1.8 Petechice and ecchymoses of tongue
and lip due to severe thrombocytopenia.

* spider angioma skin stigmata of severe liver
disease (see Fig. 1.14).

Anticoagulant medications (warfarin, low-
molecular-weight heparins, dabigatran) and
antiplatelet agents (clopidogrel) are commonly
prescribed for cardiovascular diseases, and
some of the most commonly used over-the-
counter analgesic medicines (aspirin, ibupro-
fen) may alter hemostasis. Dental providers
also need to be aware that use of herbal supple-
ments, often not revealed in the health history,
can enhance bleeding risk. Four of the top five

Figure 1.9 Purpura of arm skin due to alcoholic
cirrhosis.

Figure 1.10 Hematoma of finger due to severe
hemophilia A.

supplements (green tea, garlic, ginko biloba, and
ginseng) taken by dental patients in a dental-
school-based study are reported to enhance
bleeding risk.’

Weighing against the need to discontinue
aspirin therapy for dental extractions, a recent
case-control study demonstrated no difference
in bleeding outcome from a single tooth extrac-
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Figure 1.11 Spontaneous gingival bleeding due to
severe thrombocytopenia.

Figure 1.13 Jaundice of sclera of eye due to
severe liver cirrhosis.

calculus  on

1.12 Hemosiderin-stained
teeth from chronic oral bleeding due to severe hemo-
philia A.

Figure

tion for patients on 325mg daily aspirin com-
pared with those receiving placebo.®

Because of the importance of anticoagula-
tion for certain cardiac conditions, the manage-
ment of dental patients on warfarin has been
controversial with a trend toward little or no
modification in warfarin use around the time of
dental treatment for most procedures except
surgical procedures anticipating significant
blood loss.” In addition, in an attempt to reduce

Figure 1.14 Spider angioma of skin due to severe
liver disease.

coronary events after coronary artery stent
placement, an advisory group involving repre-
sentatives from dentistry stresses the impor-
tance of maintaining 12 months of dual
antiplatelet therapy after placement of a drug-
eluting stent and educating patients and
health-care providers about hazards of pre-
mature discontinuation.® This advisory state-
ment also recommends postponing elective
dental surgery for 1 year, and if surgery cannot
be deferred, considering the continuation of
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aspirin during the perioperative period in high-
risk patients with drug-eluting stents.®

Local measures to control bleeding such as
pressure, local hemostatic materials, epineph-
rine, electrocautery, surgical stents, and the anti-
fibrinolytic drug (epsilon-aminocaproic acid
25% syrup) may be used to supplement any
modification in the dental management plan.
Hemorrhage control might be easier to obtain
with local measures when a single tooth is
extracted compared with a more intense surgery
such as removal of all the teeth in an arch.

Susceptibility to Infection

The oral cavity is host to numerous bacteria and
fungi raising the concern of local infection and
the potential for distant hematogenous spread
of oral microorganisms. Expert panel consen-
sus statements or guidelines exist for antibi-
otic prophylaxis for invasive dental procedures
for patients with several medical conditions,
including infectious endocarditis,” implanted
nonvalvular cardiac devices,”® and other non-
valvular cardiovascular devices." Current con-
troversy exists around the issue of susceptibility
to oral site distant infection for patients with
total prosthetic joint replacements and the fea-
sibility of prevention by antibiotic coverage for
dental appointments.”” New joint ADA and
American Academy of Orthopedic Surgeons
(AAOS) guidelines are anticipated in 2012.

A systematic review of patients with eight
medical conditions or medical devices who are
often given antibiotics prior to invasive dental
procedures found little or no evidence to
support this practice or to demonstrate that
antibiotic coverage prevents distant site infec-
tions for any of these eight groups of patients.”
The conditions and devices reviewed included
cardiac-native heart valve disease; prosthetic
heart valves and pacemakers; hip, knee, and
shoulder prosthetic joints; renal dialysis shunts;
cerebrospinal fluid shunts; vascular grafts;
immunosuppression secondary to cancer and
cancer chemotherapy; systemic lupus erythe-

matosus; and insulin-dependent (type 1) diabe-
tes mellitus.

The general paradigm shift occurring in
health-care professional advisory statements
and guidelines related to concern about distant
site infection resulting from dental treatment is
to emphasize the importance of the patient
maintaining good oral hygiene and good gingi-
val, periodontal, and dental health as a method
of preventing distant site infection rather than
using pretreatment antibiotic coverage for many
unproven and low-risk conditions or condi-
tions for which treatment of the infection would
not be especially morbid.

Drug Actions/Interactions

Patients with complex medical conditions are
likely to be on multiple medications for man-
agement of their systemic disease. Pharma-
ceutical agents taken as directed have both
therapeutic (desired) effects and adverse (un-
wanted) effects. Most adverse effects can be
anticipated from the known pharmacology of
the drug and tend to be tolerable, although un-
pleasant. Patients should be informed of the
most common side effects of medications and
given advice at the time of prescription as to
how to manage them.

A large U.S. ambulatory adult population-
based phone survey in 1998-1999 indicated that
most adults (81%) routinely take at least one
medication and many take multiple medi-
cations with substantial overlap between use
of prescription medications, over-the-counter
medications, and herbals/supplements, raising
concerns about unintended interactions.' The
top 25 most commonly used prescription and
over-the-counter drugs reported in this study
are shown in Table 1.4. Vitamins and minerals
are taken by 40% and herbals/supplements by
14% of adults. The most commonly used dietary
supplements are shown in Table 1.5. Overall,
16% of prescription medication users also used
one or more herbals/supplements, with great-
est use among middle-aged women."
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Table 1.4. Top 25 Most Commonly Used Prescription and Over-the-Counter Drugs, 1-Week Prevalence, by Gender/Age (in Years) (Adapted from Kaufman

et al.’)
Rank Total Adult, Drug® Men, % Use in Age Group Women, % Use in Age Group
% use
18-44y  45-64y  >65y  18-44y  45-64y >65y
1 23 Acetaminophen 20 16 16 28 25 27
2 17 Ibuprofen 15 13 7 24 22 8
8 17 Aspirin 10 22 39 10 21 23
4 8.1 Pseudoephedrine 8 6 2 12 9 3
5 5.2 Conjugated estrogens 0 0 0 1 21 17
6 4.4 Diphenhydramine hydrochloride 4 3 5 5 6 4
7 4.2 Levothyroxine sodium <1 2 4 3 9 13
8 4.2 Ethinyl estradiol 0 0 0 14 2 0
9 3.9 Caffeine £ 3 2 2 6 5 1
10 3.7 Hydrochlorothiazide 1 4 6 1 6 12
11 3.5 Dextromethorphan hydrobromide 4 1 <1 6 3 3
12 S8 Naproxen 1 3 3 D) 4 4
13 2.9 Chlorpheniramine maleate/tannate 2 3 1 4 2 2
14 2.6 Atrovastatin calcium 2 7 7 <1 2 3
15 2.6 Linsinopril 1 3 7 <1 4 7
16 2.6 Medroxyprogesterone acetate 0 0 0 <1 12 4
17 2.5 Loratadine 3 2 0 3 4 1
18 2.3 Furosemide <1 2 12 0 2 9
19 2.3 Phenylpropanolamine 2 2 1 3 2 3
20 2.2 Ranitidine hydrochloride 1 5 4 1 2 3
21 2.2 Atenolol <1 2 7 <1 3 8
22 2.1 Omeprazole 1 3 3 1 3 8
23 2.1 Albuterol 2 1 4 2 3 2
24 1.9 Guanifenesin 2 <1 2 2 2 3
25 1.8 Hydrocodone 1 1 <1 3 2 3

“ Prescription drugs in bold font.

y, years; £, excluding caffeine in food and beverages.
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Table 1.5. Top 10 Most Commonly Used Vitamins/Minerals and Herbal/
Supplements, 1-Week Prevalence (Adapted from Kaufman et al.’)

Rank

Total Adult, % use

Dietary Supplements

Vitamin/mineral

40

1 26

2 10
3 9.1
4 8.7
5 3.0
6 2.2
7 2.2
8 2.1
9 1.9
10 1.8

Herbal/supplements

14
1 383
2 3.2
g 1.9
4 1.9
5 1.3
6 1.3
7 1.1
8 1.0
9 0.9
10 0.9

Any use
Multivitamin
Vitamin E
Vitamin C
Calcium
Magnesium
Zinc

Folic acid
Vitamin B,
Vitamin D
Vitamin A

Any use

Ginseng

Ginko biloba extract
Allium sativum (garlic)
Glucosamine

St. John’s wort
Echinacea augustifolia
Lecithin

Chondroitin

Creatine

Serenoa repens (saw palmetto)

In a subsequent study in 2005-2006 of nation-
ally representative community-swelling older
adults (aged 57-85 years) in the United States,
81% used at least one prescription medication,
42% used at least one over-the-counter medica-
tion, and 49% used at least one dietary supple-
ment.” Twenty-nine percent used at least five
prescription medications concurrently. Overall,
4% of these older adults were potentially at risk
of having a major drug-drug interaction; half
of these involved the use of nonprescription
medications. These regimens were most preva-
lent in older men and nearly half involved con-
current use of anticoagulants.”

Drug actions or reactions can be predictable
or unpredictable. Common drug interactions in

the dental setting can be minor to life threaten-
ing. Minor interactions are not absolute contra-
indications to drug use.

Special precautions are needed when pre-
scribing drugs for patients who are compro-
mised in their ability to metabolize and excrete
drugs and drug breakdown products:

e liver disease,

* renal impairment,
¢ young children,

¢ the very old.

For such patients, reduced drug dosages, ex-
tended intervals between doses, or avoidance
of certain drugs may be indicated. Pregnant
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patients require consideration of teratogenic
effects of all drugs, especially during the first
trimester during embryogenesis, and some sys-
temic medications can be found in the breast
milk of nursing mothers.

Serious adverse effects may result from aller-
gic reactions, overdosage, or drug interactions
when certain medications are taken concomi-
tantly. For safe patient management, the dentist
must obtain a medication use and allergy
history from the patient and have an under-
standing of the actions and interactions of all
medications he or she prescribes. Drug classes
used in dentistry and potential interactions with
patient medications are shown in Table 1.6.

The dentist must ask about known drug
“allergies.” If an allergy is reported, the patient
should be asked what physical response
resulted from taking the medication. True drug
allergy is most often an immediate type I immu-
noglobulin E (IgE)-mediated hypersensitivity
involving inflammatory mediators, such as his-
tamine and bradykinin, released from mast
cells. This is often not seen at the first exposure
to a drug that creates sensitization to the aller-
gen, with the exception of the rare anaphylac-
toid toxic drug reaction. The inflammatory
mediator release in true drug allergy leads to
vasodilation, increased capillary permeability,
and bronchoconstriction. Symptoms of true
allergy include skin rash, pruritis (itching), urti-
caria (hives), and swelling of the lips, tongue,
and throat; angioedema, shortness of breath,
and wheezes and stridor; and syncope and car-
diovascular collapse in anaphylaxis. True allergy
to ester local anesthetics (procaine-novocaine,
benzocaine) most often relates to the preserva-
tive para-aminobenzoic acid (PABA); however,
true allergy to amide local anesthetics (lido-
caine, mepivacaine, bupivacaine, prilocaine,
articaine) is rare. More common reactions to local
anesthetics are vasovagal or to the epinephrine.

Other drug reactions may be known side
effects that are predictable negative conse-
quences of a therapeutic dose of the drug, such
as nausea and vomiting resulting from narcot-
ics. There are additional known effects from

overdosage or sensitivity to drugs, such as
apnea and oversedation from benzodiazepines,
or delirium from excessive pain medication use
or toxicity from use of too much local anes-
thetic. Drug actions important to dentistry
include alteration of hemostasis (anticoagulants
and platelet inhibitors), immune suppression
(cytotoxic chemotherapy, immunosuppressants,
corticosteroids), and ability to withstand treat-
ment (corticosteroids).

Medications taken for systemic disease man-
agement may also have oral sequelae, a
common one being xerostomia related to sali-
vary hypofunction. Side effects that involve
the oral cavity may be first detected by the
dentist (e.g., antihypertensive-induced lichenoid
drug reaction) or may require management by
the dental team (antidepressant/antipsychotic-
induced xerostomia, dilantin-induced gingival
overgrowth) when alternatives are unavailable.
Common or important oral consequences of
systemic drugs are shown in Table 1.7.

Ability to Tolerate Dental Care

Apatient’s ability to withstand dental treatment
relates to both physiological and psychological
stress thataccompanies treatment. One response
of the body to stress is release of catecholamines
(epinephrine and norepinephrine) from the
adrenal medulla into the cardiovascular system
that results in an increased workload on the
heart."® ASA classification' can provide a base-
line health and stress tolerance status, with ASA
1 patients being the most stress tolerant and
ASA 4 patients being the least tolerant, and most
likely to need additional stress reduction tech-
niques. Stress reduction should begin before
and continue during and after dental treatment.
Physical or physiological stress of dental
treatment may relate to the following:

® pain,

* time of day or length of appointment,

¢ dental chair position,

e use of local anesthetic with or without
epinephrine.



Table 1.6. Common Dental Drug Interactions®

Patient-Reported Dentist-Prescribed Drug Consequence
Medication
Antimicrobial drugs
Alcohol Metronidazole Disulfuram-like reaction of nausea,

Antacids and iron
supplements

Atorvastatin,
simvastatin, pravastatin
Carbamazepine
Cyclosporin

Digoxin

Lithium
Methotrexate

Midazolam and other
benzodiazepines

Oral contraceptives

Phenytoin
Theophylline

Warfarin

Alcohol

Captopril, other
angiotensin-converting
enzyme (ACE) inhibitor

18

Tetracyclines

Erythromycin, clarithromycin

Erythromycin, clarithromycin, doxycycline,
itraconazole, ketoconazole

Fluconazole, itraconazole, ketoconazole,
amphotericin, clarithromycin

Erythromycin, tetracyclines, itraconazole,
clarithromycin

Metronidazole, tetracyclines
Penicillins

Erythromycin, clarithromycin,
ketoconazole, itraconazole

Amoxicillin, erythromycin, tetracyclines,
metronidazole, ampicillin, possibly other
antibiotics

Fluconazole, ketoconazole, metronidazole

Erythromycin, clarithromycin,
ketoconazole, itraconazole

Erythromycin, metronidazole,
tetracyclines, ketaconazole,
clarithromycin, cephalosporins

Anti-inflammatory drugs

Aspirin

Aspirin, ibuprofen

vomiting, headache, flushing

Loss of antibacterial action of
tetracyclines

Increased statin level precipitating
possible muscle weakness and
breakdown

Increased risk of carbamazepine
toxicity

Increased risk of nephrotoxicity
Digoxin toxicity

Increased lithium toxicity
Methotrexate toxicity

Profound sedation

Contraceptive failure (low risk)
(Patient should discuss with
physician additional nonhormonal
contraception used during antibiotic
use and subsequent week.)

Increased plasma levels of phenytoin

Theophylline toxicity

Enhanced anticoagulation effect

Increased risk of damage to gastric
mucosa

Reduction in antihypertensive effect
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Table 1.6. (Continued)

Patient-Reported
Medication

Dentist-Prescribed Drug

Consequence

Corticosteroids

Cyclosporin
Digoxin
Heparin, warfarin

Insulin,

chlorpropamide, other

hypoglycemics
Lithium
Methotrexate
Phenytoin

Valproic acid

Alcohol, sedative H1
antagonists,
neuroleptics,
antiepileptics

Levothyroxine

Propranolol, other
beta-blockers
Tricyclic
antidepressants

Aspirin

Aspirin, NSAIDs
Aspirin, ibuprofen
Aspirin, NSAIDs
Aspirin

Ibuprofen, naproxen, celecoxib
Aspirin, ibuprofen, naproxen
Aspirin, NSAIDs

Aspirin

Other drugs

Diazepam

Epinephrine
Epinephrine

Epinephrine

Risk of salicylate toxicity on steroid
withdrawal, increased risk of
damage to gastric mucosa

Increased risk of nephrotoxicity
Digoxin toxicity

Risk of hemorrhage

Risk of hypoglycemia

Lithium toxicity
Methotrexate toxicity
Increased plasma levels of phenytoin

Risk of hemorrhage, increased
valproate toxicity

Excessive sedation, impaired
psychomotor skills, possible
respiratory depression

Coronary insufficiency in patients
with coronary artery disease

Marked hypertension and reflex
bradycardia

Hypertensive reaction and possible
cardiac arrhythmias

@ This list is constantly changing with new medications and new drug inferactions and toxicities reported. The dentist should consult
with a contemporary electronic drug interaction program, pharmacist, or the treating physician before prescribing drugs.

NSAIDs, nonsteroidal anti-inflammatory drugs.

Adequate pain control during the dental proce-
dure is essential for patient comfort and safety.
Most medically complex patients will prefer
morning appointments when they are more
rested and stress tolerant; however, patients
with osteoarthritis may prefer short, afternoon

appointments. Those with arthritis or skeletal
deformities may require frequent positional
changes and pillow or other supports. While
full supine chair position is comfortable for
many patients, those with congestive heart
failure will have a limit to how far back they
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Table 1.7. Oral Consequences of Systemic Drugs

Oral Manifestation/
Side Effect

Medications with Reported Oral Side Effect

Angioedema Angiotensin converting enzyme (ACE) inhibitors; H2 blockers

Chemo-osteonecrosis of
the jaw

IV bisphosphonates (zolendronic acid, pamidornate, clodronate), oral
bisphosphonates (alendronate, ibandronate, risedronate, etidronate,
tilurdronate), other bone-modifying agents

Antimalarials, barbiturates, busulfan, carbamazepine, cefaclor,
chlorpropamide, clindamycin, codeine, isoniazid, H2 blockers, methyldopa,
penicillins, phenylbutazone, phenytoin, rifampin, salicylates, sulfonamides,
tetracyclines

Erythema multiforme

Calcium channel blockers (especially nifedipine and verapamil),
cyclosporine, phenytoin

Gingival overgrowth

Glossitis/coated tongue Amoxicillin, nitrofurantoin, tetracyclines, triamterine/hydrochlorothiazide

Lichenoid reactions ACE inhibitors, allopurinol, chloropropamide, chloroquine, chlorothiazide,
dapsone, furosemide, gold salts, methyldopa, NSAIDs, palladium,
penicillamine, propranolol, phenothiazines, quinidine, spironolactone,

streptomycin, tetracyclines, tolbutamide, triprolidine

Lupus erythematosus-like
lesions

Stomatitis/oral ulceration

Griseofulvin, hydralazine, isoniazid, methyldopa, nitrofurantoin, penicillin
phenytoin, primidone, procainamide, rifampin, streptomycin, sulfonamides,
tetracyclines, thiouracil, trimethadione

Carbamazepine, dideoxycytosine, enalapril, erythromycins, fluoxetine,

ketoprofen, ofloxacin, piroxicam, cancer chemotherapeutic agents

Taste alteration ACE inhibitors, albuterol, benzodiazepines, carbimazole, chlorhexidine,
clofibrate, ethionamide, dimethyl sulfoxide, D-penicillamine, gold salts,
griseofulvin, guanfacin, levodopa, lincomycin, lithium, methamphetamines,
methocarbamol, metronidazole, nicotine, nortriptyline, phenindione,

prednisone, sertraline, tranquilizers

Tooth discoloration Chlorhexidine, nitrofurantoin, tetracyclines

Xerostomia Anticholinergics, anticonvulsants, antidepressants, antihistamines,
antihypertensives, antineoplastics, antiparkinsonians, antipsychotics,
antispasmodics, central nervous system (CNS) stimulants, diuretics,
gastrointestinals, muscle relaxants, narcotics, HIV protease inhibitors,

sympathomimetics, systemic bronchodilators

can be comfortably reclined without having
breathing distress, and women in the third tri-
mester of pregnancy may also need the back
of the dental chair slightly elevated, with the
ability to roll their torso to the left to treat or

prevent supine positional hypotension. All
patients will have small rises in their systolic
and diastolic blood pressure and heart rate
when given local anesthetic, with or without
epinephrine, for dental treatment, and this
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effect is more marked in patients with underly-
ing hypertension."”

Psychological stress of dental treatment may
relate to

* anxiety and
* fear

Dental anxiety and fear are significant barriers
to dental treatment. Stress reduction proto-
cols are procedures and techniques used to
minimize the stress during treatment, thus
decreasing the risk to the patient."® A medical
consultation may be needed to help gain infor-
mation to determine the degree of risk and the
modifications that might be helpful. Patient
anxiety can be further reduced by the dental
provider preoperatively reviewing with the
patient the procedure and anticipated postop-
erative expectations for pain and the intended
methods for obtaining adequate postoperative
pain control, management of other anticipated
consequences of care, and availability of and
means of accessing the dentist should unantici-
pated after-hours questions or concerns arise.

N

Stress reduction considerations

* Anxiolytic premedication: benzodiaze-
pine at bedtime night before appointment
and 1 hour prior to appointment

* Appointment scheduling: early in the
day

* Minimize waiting time: in waiting room
and dental chair

* Preoperative and postoperative vi-
tal signs: blood pressure, heart rate and
rhythm, respiratory rate, pain score

* Sedation during treatment: iatro-
sedation (music and video distraction,
hypnosis), nitrous oxide/oxygen analgesia
or pharmacosedative procedures including
oral, inhalational, intramuscular, intranasal
or intravenous (minimal or moderate) seda-
tion, or general anesthesia

* Treatment duration: short appointments

}\. IV. Dental Management
11 Modifications

When a medical risk assessment screening is
completed, the dental provider develops an
awareness of the medical complexity or risk
status of the patient and can predict the pos-
sible complications related to the planned
dental procedures. Complications may vary
from minor to major or life threatening. Minor
complications can be prevented or managed
easily at home or at chair-side, while major
complications may require medical manage-
ment and possible hospitalization. An under-
standing of the patient’s underlying medical
condition allows the dental provider to recom-
mend modification before, during, or after the
dental procedures in order to safely provide
dental care.

Examples of modification before dental treat-
ment include the following:

1. antibiotic prophylaxis;

2. scheduling the treatment at a certain time
of day or day of the week around medical
therapy such as insulin management, che-
motherapy, or hemodialysis;

3. altering medication timing or dose, in con-
sultation with the patient’s physician;

4. steroid supplementation;

5. preoperative drug use, for example, bron-
chodilator or hemostasis supportive
medications;

6. preoperative blood product administration;

7. verification of last food intake;

8. obtaining day of procedure baseline blood
pressure and heart rate;

9. verification of metabolic hemostasis with
laboratory tests, such as glycosylated
hemoglobin (HbA1C), blood glucose from
finger stick, prothrombin time (PT)/
international normalized ratio (INR), plate-
let count, white blood cell count with abso-
lute neutrophil count;

10. obtaining hyperbaric
healing enhancement.

oxygen wound
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Examples of modification during dental treat-
ment include the following:

1. stress management with anxiolytic oral
agents or nitrous oxide/oxygen,

providing physical supports or rest breaks,
limiting dosage of local anesthetic,
avoiding use of certain medications,
maintaining adequacy of pain control,
assuring aseptic surgical technique or using
preoperative oral antiseptic rinse,

A

7. application of local hemostatic agents,
8. using supplemental oxygen by nasal
cannula.

Examples of modification after dental treatment
include the following:

prescribing therapeutic course of antibiotics,
use of postoperative antifibrinolytics,
postoperative stress management,
maintaining adequacy of pain control,
avoiding use of certain medications,
assuring appropriate and understood post-
operative instructions.

Uk W=

V. Recommended Readings
and Cited References

Recommended Readings

Cianco S. The ADA/PDR Guide to Dental Thera-
peutics, 5th ed. 2009. American Dental Association,
Chicago, IL.

Hersh EV. Adverse drug reactions in dental practice:
interactions involving antibiotics. ] Am Dent Assoc
1999;130(2):236-51.

Hersh EV, Moore PA. Adverse drug interactions in
dentistry. Periodontol 2000 2008;46:109-42.

Lockhart PB, Hong CHL, van Diermen DE. The influ-
ence of systemic diseases on the diagnosis of oral
diseases: a problem-based approach. Dent Clin
North Am 2011;55(1):15-28.

Scully C, Bagan JV. Adverse drug reactions in the
orofacial region. Crit Rev Oral Biol Med 2004;
15(4):221-39.

Cited References

1.

American Society of Anesthesiologists. ASA
Physical Status Classification System. Available
at: http:/ /www.asahq.org/clinical / physicalstatus.
htm. Accessed July 4, 2011.

. Smeets EC, de Jong K], Abraham-Inpijn L.

Detecting the medically compromised patient in
dentistry by means of the medical risk-related
history. A survey of 29,424 dental patients in The
Netherlands. Prev Med 1998;27(4):530-5.

. Brady WF, Martinoff JT. Validity of health history

data collected from dental patients and patient
perception of health status. ] Am Dent Assoc
1980;101(4):642-5.

. Ertas ET, Sisman Y. Detection of incidental carotid

artery calcifications during dental examinations:
panoramic radiography as an important aid in
dentistry. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod 2011;112(4):e11-7.

. Abebe W, Herman W, Konzelman J. Herbal sup-

plement use among adult dental patients in a
USA dental school clinic: prevalence, patient
demographics, and clinical implications. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod
2011;111(3):320-5.

. Brennan MT, Valerin MA, Noll JL, Napefas JJ,

Kent ML, Fox PC, et al. Aspirin use and post-
operative bleeding from dental extractions. ]
Dent Res 2008;87(8):740—4.

. Wahl MJ. Myths of dental surgery in patients

receiving anticoagulant therapy. ] Am Dent
Assoc 2000;131(1):77-81.

. Grines CL, Bonow RO, Casey DE Jr., Grines CL,

Bonow RO, Casey DE Jr., et al. Prevention of
premature discontinuation of dual antiplatelet
therapy in patients with coronary artery stents: a
science advisory from the American Heart
Association, American College of Cardiology,
Society for Cardiovascular Angiography and
Interventions, American College of Surgeons,
and American Dental Association, with represen-
tation from the American College of Physicians.
J Am Dent Assoc 2007;138(5):652-5.

. Wilson W, Taubert KA, Gewitz M, Lockhart PB,

Baddour LM, Levison M, et al. Prevention of
infective endocarditis: guidelines from the Amer-
ican Heart Association: a guideline from the
American Heart Association Rheumatic Fever,
Endocarditis and Kawasaki Disease Committee,


http://www.asahq.org/clinical/physicalstatus.htm
http://www.asahq.org/clinical/physicalstatus.htm

Medical History, Physical Evaluation, and Risk Assessment

23

10.

11.

12.

Council on Cardiovascular Disease in the Young,
and the Council on Clinical Cardiology, Council
on Cardiovascular Surgery and Anesthesia, and
the Quality of Care and Outcomes Research
Interdisciplinary Working Group. ] Am Dent
Assoc 2008;139(Suppl.):35-24S. Erratum in: ] Am
Dent Assoc 2008;139(3):253.

Baddour LM, Epstein AE, Erickson CC, Knight
BP, Levison ME, Lockhart PB, et al. A summary
of the update on cardiovascular implantable
electronic device infections and their manage-
ment: a scientific statement from the American
Heart Association. ] Am Dent Assoc 2011;142(2):
159-65.

Baddour LM, Bettmann MA, Bolger AF, Epstein
AE, Ferrieri P, Gerber MA, et al. Nonvalvular
cardiovascular device-related infections. Circula-
tion 2003;108(16):2015-31.

Little JW, Jacobson JJ, Lockhart PB, American
Academy of Oral Medicine. The dental treatment
of patients with joint replacements: a position
paper from the American Academy of Oral
Medicine. ] Am Dent Assoc 2010;141(6):667-71.

13.

14.

15.

16.

17.

Lockhart PB, Loven B, Brennan MT, Fox PC. The
evidence base for the efficacy of antibiotic pro-
phylaxis in dental practice. ] Am Dent Assoc
2007;138(4):458-74.

Kaufman DW, Kelly JP, Rosenberg L, Anderson
TE, Mitchell AA. Recent patterns of medication
use in the ambulatory adult population of the
United States: the Slone survey. JAMA 2002;
287(3):337-44.

Qato DM, Alexander GC, Conti RM, Johnson M,
Schumm P, Lindau ST. Use of prescription and
over-the-counter medications and dietary sup-
plements among older adults in the United
States. JAMA 2008;300(24):2867-78.

Malamed SF. Knowing your patients. ] Am Dent
Assoc 2010;141(Suppl. 1):35-7S.

Bader JD, Bonito AJ, Shugars DA. A systematic
review of cardiovascular effects of epinephrine
on hypertensive dental patients. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod 2002;93(6):
647-53.






Cardiovascular Di

. Background

Description of Disease/Condition

Cardiovascular diseases (CVDs) include a wide
spectrum of signs and symptoms, and approxi-
mately one in three adults in the United States
have more than one CVD at a time. In addition,
many CVD patients have other systemic dis-
eases that increase the morbidity and mortality
of each disease. There are numerous well-known
risk factors (see Table 2.1), and evidence is build-
ing to connect periodontal disease and chronic
inflammation to CVD."? It is important for
patients with CVD to have optimum oral health
to reduce the potential for pain that in turn may
elevate endogenous epinephrine and add stress
to the cardiovascular system. CVD pain may
also be confused with pain of dental origin.

Pathogenesis/Etiology

Ischemic heart disease is defined as a lack of
oxygen to the heart muscles. It can be caused
by coronary artery blockage by atherosclerotic

Wendy S. Hupp DMD

plaque or thrombosis, narrowing because of
coronary artery spasm, coronary arteritis,
embolism, or shock secondary to hypotension.
Other causes of ischemia include tachycardia,
hyperthyroidism, catecholamine treatment,
cardiac hypertrophy, anemia, advanced lung
disease, congenital cyanotic heart disease, and
carbon monoxide poisoning.

Coronary artery disease (CAD) specifies inade-
quate blood supply to the blood vessels in the
heart: the left coronary artery (LCA) divides into
the left anterior descending (LAD) and left cir-
cumflex (LCX) arteries; and the right coronary
artery (RCA). See Fig. 2.1. Symptoms may include
fatigue, shortness of breath, or none at all.

Angina pectoris (AP) is defined as sudden-
onset, substernal, or precordial chest pain due
to myocardial ischemia, but without infarction
(necrosis). The pain often radiates to the left
arm, neck, jaw, or back. Angina is classified as
stable, unstable, or Prinzmetal angina:

e Stable angina is predictable, induced by exer-
cise or exertion, and lasts for less than 15
minutes.

The ADA Practical Guide to Patients with Medical Conditions, First Edition. Edited by Lauren L. Patton.
© 2012 American Dental Association. Published 2012 by John Wiley & Sons, Inc.
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* Unstable angina can occur at any time, is
more severe, and lasts longer.

* Prinzmetal angina occurs at rest, with electro-
cardiogram (ECG) changes, and is most
likely due to spasm of a coronary artery.

Other less common causes of angina include

aortic stenosis, arrhythmias, myocarditis,
mitral valve prolapse, and hypertrophic
cardiomyopathy.

Table 2.1. Risk Factors for Cardiovascular
Disease

Modifiable Nonmodifiable
High blood pressure Age
Atherosclerosis/dyslipidemia  Sex

Diabetes Family history
Tobacco smoking

Obesity/diet

Inactivity

Stress

Alcohol use

Figure 2.1

Myocardial infarction (MI), or acute myocar-
dial infarction (AMI), occurs after persistent
ischemia leads to irreversible coagulative
necrosis of myocardial fibers. The area of infarct
loses normal conduction and contraction, and
may heal with nonfunctional scar tissue. Most
MIs involve the left ventricle, or by extension,
to the right ventricle. Symptoms are severe sub-
sternal pain that may radiate to the left arm,
neck, jaw, or back; shortness of breath; profuse
sweating; loss of consciousness; or symptoms
may be only very mild discomfort.

Mls are evaluated using two criteria: depth
and location. If the infarct involves the full
thickness of the ventricular wall, it is termed
transmural; a subendocardial infarct is limited
to the inner one-third to one-half of the ven-
tricular wall. Location is reported by wall or
coronary artery involvement, for example,
antero-septal infarct, left ventricular anterior
wall infarct, and LAD coronary infarct. Clinical
evaluation of patients with MIs by ECG shows
two types: those with ST elevation (STEMI) or
non-ST elevation (non-STEMI).*

pulmenary
arteries (to left lung)

Left pulmonary Ri
veing (from left lung)
Left atrium

The healthy heart. Source: National Heart Lungs and Blood Institute. Available at: http://

www.nhlbi.nih.gov/health/health-topics/topics/hhw/anatomy.html. Accessed December 28, 2011. (A) Location
of the heart in the body. (B) Front exterior surface of the heart, including the coronary arteries and major blood
vessels. (C) Internal cross section of a healthy heart. Blue arrow shows venous blood and red arrow shows arte-

rial blood flow pattern.
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Acute coronary syndrome (ACS) is a relatively
new term that is gaining favor. It is used to
describe patients with unstable angina, STEMI,
or non-STEMI. The pain associated with ACS is
more severe and prolonged than AP, and signi-
fies a worsening of the CVD.

Hypertension (HTN) is a disease that has been
defined as systolic blood pressure (BP) above
140mmHgand/or diastolic BP above 90 mmHg.
HTN is also a risk factor in many diseases,
including CVD, stroke, renal failure, and heart
failure (HF). The great majority of patients with
HTN (90%) have no primary cause, thus the
term essential HTN. The remaining 10% have
an identified etiology such as pheochromocy-
toma, aortic regurgitation, renal artery stenosis,
and preeclampsia, or are drug-induced by cor-
ticosteroids, nonsteroidal anti-inflammatory
drugs, or oral contraceptives. Sustained HTN
may lead to hypertrophy of the left ventricle to
compensate for the elevated pressure. Symp-
toms may be nonexistent, or cause dizziness or
headache, nosebleeds, and fatigue:

e The Seventh Report of the Joint National
Committee on Prevention, Detection, Eval-
uation, and Treatment of High Blood Pres-
sure (JNC 7) published HTN guidelines in
2003.° The 8th report is expected to be more
evidence based and published in 2012. The
term prehypertension was introduced to
draw attention to those patients whose BP
was at increased risk of developing into
HTN. This classification of systolic BP 120-
139 mmHg and/or diastolic BP 80-89 mmHg
was developed to encourage people to adapt
healthy lifestyles. Dentists were specifically
included in this report to help with surveil-
lance, as most patients with HTN may have
no symptoms. The earlier that patients can
be diagnosed and treated, the less the extent
of lasting effects”:

o normal BP for adults = <120/80 mmHg;
prehypertension = 120-139/80-89 mmHg;
stage 1 HTN = 140-159/90-99 mmHg;
stage 2 HTN =>160/100mmHg.

Heart failure (HF) occurs when the heart can no
longer maintain circulation that is adequate for
body tissues to function. Congestive HF
describes the clinical signs of pulmonary and/
or peripheral edema in addition to the inade-
quate circulation. Symptoms may include
shortness of breath, orthopnea, fatigue, and
inability to cope with physical activity.
The pathophysiology has two components:

1. Pump failure (weakness or inefficiency of
ventricular contraction)

* Due to myocardial ischemia or CAD; car-
diomyopathy; myocarditis; stiff or rigid
ventricles; pericardial effusion or tam-
ponade; or severe rthythm disorders, for
example, ventricular tachycardia, atrial
fibrillation, or flutter.

2. Increased workload

® Due to atrial or mitral regurgitation or
ventricular septal defect resulting in in-
creased peripheral resistance and in-
creased volume load.

e Due to anemia, obstructive or restrictive
pulmonary disease, or thyrotoxicosis pre-
venting blood from efficiently oxygenat-
ing all tissues.

Congenital heart disease or defects are evident
from birth. See Fig. 2.2. These are structural
problems that range from minor holes between
chambers to major malformations that require
surgical intervention. Some examples include
atrial-septal defects, patent ductus arteriosus,
atrioventricular (AV) septal defects, tetralogy of
Fallot, transposition of the great arteries, hypo-
plastic left heart syndrome, and coarctation of
the aorta.

Valvular heart disease is characterized as stenosis
or insufficiency:

* Stenosis means that the opening of the valve
is reduced compared with normal. This
limits the amount of blood volume that is
able to pass through the valve.

Some causes are fibrosis of the valve
opening secondary to rheumatic heart
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and left ventricles
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Figure 2.2 Congenital heart defects. (A) Normal heart. (B) Ventricular septal defect. (C) Atrial-septal defect.
(D) Tetralogy of Fallot. Source: National Heart Lungs and Blood Institute. Available at: http://www.nhlbi.nih.gov/
health/health-topics/topics/chd/types.html. Accessed December 28, 2011.

disease, calcification of the valve leaflets,
and congenital malformation of the valve
leaflets.

e Insufficiency means that the valve fails
to close completely. This leads to regurgita-
tion of blood in the reverse direction of
normal.

o Some causes are prolapse, ruptured pap-
illary muscles, left ventricular hypertro-
phy, infective endocarditis (IE), Marfan
syndrome, systemic lupus erythematosis,
and congenital malformation.

Infective endocarditis (IE) is defined as microbial
infection and inflammation of the endocardium
including the heart valves. Damage to the valve
leaflets may be part of the cause and the result
of this condition. Vegetations form on the
valves that consist of organisms, usually strep-
tococci or staphylococci, fibrin, and inflamma-
tory cells. Erosions, valve perforations, and
abscesses in the myocardium can occur
Symptoms are similar to HF. Most patients

recover from the infection, but injury to one or
more valves persists. Rarely, other complica-
tions result, for example, septic emboli to the
brain, spleen, or kidneys. In 2006, approxi-
mately 2400 U.S. adults died due to IE.®

Dysrhythmia or arrhythmia is a disruption
of the electrical impulse generation or conduc-
tion in the heart that leads to an abnormal func-
tion. The disruption may be due to an area of
infarction, ischemia, electrolyte imbalance, or
medication. Some examples include atrial fibril-
lation, tachycardia, paroxysmal supraventricu-
lar tachycardia, and ventricular fibrillation.
Many patients have no symptoms of arrhyth-
mia; however, some patients have HF second-
ary to the arrhythmia with symptoms that can
be very severe.

Epidemiology

It is estimated that about 86,600,000 U.S. adults
(over age 20) have one or more types of CVD.
This is approximately one of three adults®:
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* 40,400,000 are over age 60 years;

* 76,400,000 have high BP;

* 16,300,000 with coronary heart disease;

e 7,900,000 have had an MI;

* 9,000,000 experience AP;

e 5,700,000 have HF;

* 650,000-1,300,000 have congenital cardio-
vascular defects.®

CVD accounts for about 40% of all deaths in the
United States, of which 90% result from isch-
emic heart disease. In 2007, there were 813,800
deaths caused by CVD.?

ﬁ Coordination of Care
\ between Dentist and
Physician

Patients with CVD will need elective and urgent
dental care. The dentist must be able to ask the
right questions of the physician regarding the
patient’s ability to tolerate the stress of dental
treatment, as well as understand the informa-
tion provided by the physician. Certain medi-
cations have oral adverse drug reactions that
can be managed by the dentist. Other medica-
tions cause increased bleeding. For patients
with acute or severe CVD, hospital-based
dental care may be necessary.

For some patients, the dentist may observe
signs of CVD during a dental appointment.
Reviewing the patient’s medical history and
measuring the BP and assessing the heart rate
and rhythm (pulse) may identify contrain-
dications or the need for modifications in the
provision of dental care. Moreover, these pro-
cesses may reveal inadequate control of exist-
ing medical conditions or the onset of new
problems. The dentist should feel confident
in contacting the physician regarding these
findings.” A patient with poorly controlled
CVD, and/or who does not follow his phy-
sician’s guidance or adhere to prescription
medication regimens should not have elective
dental care.

'& Il. Medical Management

Identification

People who have CVD may have very distinct
signs and symptoms, or conversely may have
no awareness of the problem. Many cases of
CVD develop very insidiously so that patients
are unaware of the severity until a catastrophic
event happens. Ideally, everyone would have
simple tests related to the cardiovascular system
done on a regular basis: BP measurement, ECG,
stress test, blood lipids, blood chemistry, and so
on. Unfortunately, many U.S. adults have mul-
tiple risk factors that increase the incidence and
prevalence of CVD including smoking, obesity,
poor diet, and physical inactivity.®

Medical History

The patient who knows that he or she has
CVD should identify his or her specific prob-
lems upon review of his or her medical history.
Other observations may lead the dentist to
understand the severity of the problems, and
the degree of control or management of the
problem:

e elevated BP,

e irregular or abnormal heart rate,

* abnormal respiratory rate,

* shortness of breath upon exertion,

® patient is uncomfortable in supine position,
* surgical scars,

¢ prolonged bleeding/easy bruising.

Reviewing the patient’s list of medications can
lead the discussion to clarify the specifics of the
type of CVD. Also, by understanding the phar-
macological category of each drug on the
patient’s list, the dentist can deduce how diffi-
cult the CVD is for the physician and patient to
manage; that is, a patient who takes four differ-
ent types of antihypertensive medications has a
very difficult time controlling his or her disease.
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Right atrium and ventricle

Figure 2.3
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Implantable cardioverter-defibrillator (ICD) and pacemaker. (A) Location and general size of an

ICD. (B) Location and general size of a pacemaker. For each device, the wires with electrodes on the ends are
inserted info the right atrium and ventricle through the cephalic vein or subclavian vein in the upper chest. Source:
National Heart Lungs and Blood Institute. Available at: http://www.nhlbi.nih.gov/health/health-topics/topics/

icd/. Accessed December 28, 2011.

Surgical or cardiac procedural history will
reveal patients who have received coronary
artery angioplasty and stents, coronary artery
bypass grafts (CABG), heart valve repair
or prosthetic valve replacements, repair of
congenital heart defects, removal of excess
heart muscle (e.g., ventricular septal myotomy
or myectomy), pacemakers or implantable
cardioverter-defibrillator (ICD) (as shown in
Fig. 2.3), or heart transplantation.

Physical Examination

Many patients with CVD are managed by their
primary care physician or by an internist. For
more severe cases, a cardiologist and/or car-
diothoracic surgeon may be involved. Physical
examination by the medical team may include
BP, heart rate and rhythm, respiratory rate
and volume, chest auscultation, ECG, echocar-
diography, stress test with or without radioac-
tive agents, radiograph, magnetic resonance
imaging, computed tomography (CT), cardiac
catheterization, and angiography. Ejection frac-

tion (EF) is a measurement (estimated on echo-
cardiogram or other tests) of the degree of HF.
When the left ventricle contracts, there is resid-
ual blood remaining in the chamber. Normal EF
is 50-70%, and heart transplant may be consid-
ered when EF is <25%.

When treating the patient with CVD, the
dentist should check the BP and heart rate
before any invasive procedures, and before
injecting local anesthetic. Comparing these data
with baseline values may reveal a disease that
is worsening, problems with medication com-
pliance, or development of tolerance to a medi-
cation. This information should be shared with
the patient, and depending on the severity, a
referral to the treating physician or the emer-
gency department is indicated.

Laboratory Testing

Many U.S. adults have less than ideal blood
cholesterol and triglycerides that contribute to
the formation of atherosclerotic plaques. These
patients will have routine blood tests to deter-
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mine if diet and medication are normalizing
these levels. There is little impact on dental care
related to blood cholesterol problems.

For a patient who is suspected of having an
MI, blood tests are done over several hours to
days to measure special markers: cardiac tropo-
nin, creatinine kinase, lactate dehydrogenase,
and other enzymes.

IE will cause the complete blood count
and inflammatory markers (erythrocyte sedi-
mentation rate, homocysteine, etc.) to be abnor-
mal. For many patients, a positive blood culture
for bacteria or other infectious agent will also
be found.

Patients who are taking warfarin should
have monthly blood tests of the prothrombin

time (PT)/international normalized ratio (INR).
Dentists should be aware of the results of this
test within hours to several days before surgical
dental procedures. See Chapter 9 for additional
discussion of patients receiving anticoagulants.

Medical Treatment

Most patients with CVD take medications by
mouth daily. Commonly prescribed medica-
tions by pharmacological category are listed in
Table 2.2. Other interventions include surgery,
for example, CABG, angioplasty, coronary
artery stent placement, prosthetic valve replace-
ment, and heart transplantation; and placement
of ICDs or pacemakers.

Table 2.2. Common Medications for Cardiovascular Disease and Oral Adverse Drug Reaction/Dental

Implication

Cardiovascular Drug
Category

Culprit Drug

Oral Adverse Drug Reaction/
Dental Implication and
Likelihood of Association

Class effect
Methyldopa

Alpha-adrenergic blockers

Beta-adrenergic blockers

propranolol
Propranolol
Practolol
Carvediol

Class effect/unspecified
Labetolol/unspecified
Atenolol, oxprenolol, practolol,

Est: dry mouth
Pos: lichenoid drug eruption

Est: dry mouth, angioedema
Prob: aphthae/ulcers
Pos: lichenoid drug eruption

Pos: thrombocytopenia
Pos: oculo-mucocutaneous syndrome

Pos: SJS

Angiotensin-converting enzyme
(ACE) inhibitors

Antiotensin Il receptor blocker

Propranolol (sublingual)

Class effect

Class effect

Captopril, enalapril
Captopril

Captopril, enalapril, lisinopril
Lisinopril

Captopril

Losartan

Pos: mouth paresthesia

Est: angioedema

Est: neutropenia/agranulocytosis
Est: taste disturbances

Prob: aphthae/ulcers; pemphigus
Prob: scalded mouth syndrome
Prob: dry mouth

Pos: lichenoid drug eruption

Prob: angioedema

(Continued)



Table 2.2. (Continued)

Cardiovascular Drug Culprit Drug Oral Adverse Drug Reaction/
Category Dental Implication and
Likelihood of Association

Anti-arrhythmics, Class | Class effect Est: dry mouth
(sodium channel blockers) Phenytoin Est: gingival overgrowth;
hypersensitivity reaction syndrome
Phenytoin Prob: agranulocytosis; SJS, TEN
Quinidine Prob: thrombocytopenia
Quinidine Pos: FDE
Anti-arrhythmics, Class Il Amiodarone Prob: angioedema
(potassium channel blockers) Amiodarone Pos: taste disturbance
Calcium channel blockers Class effect Est: gingival overgrowth, dry
mouth, taste disturbances
Diltiazem, verapamil Pos: aphthae/ulcers, EM, SJS, TEN
Nifedipine, diltiazem Pos: angioedema
Amlodipine Pos: lichenoid drug eruption
Diuretics Class effect Est: dry mouth
Amiloride, furosemide, Prob: agranulocytosis,
hydrochlorothiazide thrombocytopenia
Amiloride, spironolactone Prob: taste disturbance
Bendrofluazide, furosemide/ Uncertain/Pos: lichenoid drug
spironolactone eruption

Hydrochlorothiazide, furosemide ~ Pos: EM, SJS, TEN, drug
hypersensitivity reaction

Unspecified Pos: angioedema
Potassium channel opener Nicorandil Prob: aphthae/ulcers
Direct-acting peripheral Hydralazine Prob: lupus erythematosus
vasodilator
Lipid regulators (statins) Simvastatin Pos: cheilitis, lichenoid drug

eruption

Platelet inhibitors Aspirin Prob: FDE

Aspirin Pos: angioedema
Anticoagulants Warfarin, dabigatran, Est: impaired hemostasis

rivaroxaban

Est, established drug reaction; Prob, probable drug reaction; Pos, possible drug reaction; SJS, Stevens-Johnson syndrome; TEN,
toxic epidermal necrolysis; FDE, fixed drug reaction; EM, erythema multiforme.
Modified from Torpet et al.'®
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Evaluation

Dental Management

Identifying the underlying cardiac condition
and related symptoms, medical management
approaches taken by the patient and physician,

and level of control is an important first step in
dental treatment planning.

Dental Treatment Modifications

Several classification systems are used by phy-
sicians when evaluating patients with CVD.
Understanding these classifications will help

9 Key questions to ask the patient

For all patients with CVD:

Do you ever have prolonged bleeding or easy bruising?

Have you ever had open-heart surgery? When and what kind?

Have you ever had infective or bacterial endocarditis?

e For the patient with coronary artery disease (angina pectoris, post MI, stent, CABG):

o Do you ever have chest pain? Does it occur spontaneously or at night? When did it last
occur? How offen does it occur? Has there been a change in the frequency of your chest
paing What brings it on2 Makes it stop?

Do you have difficulty walking a city block without stopping?
How long ago was your MI, CABG, last cardiac catheterization/stenting?
o When was your last cardiac evaluation and what is your present status@
o Are you taking a blood thinner2
® For the patient with congestive heart failure:
Do you need to sleep with pillows or have your head elevated?
Do your ankles ever get swollen?
Are you taking a water pill2
o Do you get lightheaded or dizzy?
® For the patient with hypertension:
How long have you had high blood pressure? Is your high blood pressure controlled or
uncontrolled? What does your blood pressure normally run?2
What blood pressure medications do you routinely take2 Did you take your blood pressure
pills this morning?
® For the patient with an arrhythmia:
o What type of arrhythmia do you have?
What signs and symptoms do you have and does stress make it worse?
Do you have a pacemaker or implanted cardioverter-defibrillatore
Are you on a blood thinner?
* For the patient with valvular heart disease:

o What type of surgery did you have?

o Do you have a prosthetic heart valve? If so is this mechanical requiring Coumadin® or other
anticoagulant or bioprosthetic (bovine, porcine)?

® For the patient with a heart transplant:

When was your transplant?

Are you taking antirejection immune suppressant drugs?
o s the heart healthy?
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Key questions to ask the physician

Generally address the specific kind of anesthesia planned (e.g., general vs. local—2% lidocaine
with 1:100,000 epinephrine) as well as any surgery that may be performed so that hemostasis
can be addressed.
* For all patients with CVD:
o What is the specific diagnosis@
o Is the patient able to tolerate the stress of the proposed dental treatment?
o What medications have been prescribed?
What are the pertinent lab test results (EF, INR)2
* For the patient with angina pectoris:
Is the angina well controlled or worsening despite medication?
e For the patient with history of MI:
> When was the MI2
o Was any surgery performed?
* For the patient with CABG or stents:
When was the surgery?
* For the patient with hypertension:
> What is the blood pressure goal?
(If uncontrolled, report the findings and determine if the patient should be sent to the
emergency room or the physician’s office.)
* For the patient with valvular heart disease:
Has there been a prosthetic valve placed? If so, is this mechanical or bioprosthetic? Is the
patient on Coumadin®2 What is the last INR2 If surgery is planned, when is the next
scheduled INR?
* For the patient with a heart transplant:
o Does the patient need antibiotic premedication?
Does the patient need steroid supplementation due to antirejection medication®

the dentist determine the patient’s ability to tol- continuing elective and emergency dental
erate the stress of dental treatment. care. See Table 2.3.
o AP:
e All Patients: o The Canadian Cardiovascular Society
o The American Society of Anesthesiologists (CCS) published guidelines to classify the
(ASA) developed a physical status classifi- severity of AP."” This is a functional clas-
cation system to predict the risk of general sification, relying on the patient’s ability
anesthesia. This scale has been applied to to perform certain activities. The recom-
the provision of dental care" (see Table 1.1). mendations for provision of dental care
e HTN: are given below:
Stage of HTN and BP measurements at m Class 1: Ordinary physical activity
the time of treatment in the dental office does not cause angina; no special pre-

affect recommendations for deferring or cautions for dental care.



Table 2.3. Outpatient Dental Care Guidelines for the Adolescent or Adult Patient with Hypertension®

Patient Age BP Level Elective Dental Care Emergency Dental Care
(Years) (mmHg)
Adult (>18) <160/100 No modification No modification
Adult (>18) >160/100°  Repeat measurement Repeat measurement
1. If lowered or within 1. If lowered or within written guidelines
written guidelines from from physician = proceed.
physician = proceed. 2. If confirmed SBP 160-180 and/or DBP
2. If confirmed => no 100-109 where dental symptoms and
elective dental treatment pain contribute to HTN => initiate
and patient seeks emergency care with BP monitoring
consultation with every 10-15 minutes during procedure;
physician. consider anxiety reduction techniques.
3. If confirmed SBP >180 and/or DBP
>109 => dentist seeks consultation with
physician before proceeding.
Adolescent <140/90 No modification No modification
(10-17)
Adolescent 140- Repeat measurement Repeat measurement
(10-17) 160/90- 1. If lowered or within 1. If lowered or within written guidelines
100 written guidelines from from physician = proceed.
physician = proceed. 2. If confirmed SBP 140-160 and/or DBP
2. If confirmed => no 90-100 where dental symptoms and
elective dental treatment pain contribute to HTN > initiate
and patient seeks emergency care with BP monitoring
consultation with every 10-15 minutes during procedure;
physician. consider anxiety reduction techniques.
Adolescent >160/100°  Same as above for Repeat measurement
(10-17) adolescent with BP 1. If lowered or within written guidelines

140-160/90-100.

from physician = proceed.

2. If confirmed SBP >160 and/or DBP
>100 = dentist seeks consultation with
physician before proceeding.

@ BP measurement should begin after the patient has been at rest a minimum of 5 minutes, with proper BP cuff size for patient
(too small a cuff falsely elevates BP), with the patient in a sitting or supine position, and the patient’s bare arm extended at heart

level.

b Patients with SBP >180 and/or DBP >110 should be referred to their physician as soon as possible or sent for urgent medical
evaluation if symptomatic.
HTN, hypertension; BP, blood pressure; mmHg, millimeters of mercury; SBP, systolic BP; DBP, diastolic BP.
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m Class 2: Angina with vigorous activity;
elective dental care okay, consider
treatment modification.

m Class 3: Angina with mild exertion
(angina occurs when walking one- to
two-level blocks at normal pace or
climbing a flight of stairs at normal
pace); elective dental care with treat-
ment modification—limit anesthetic
with epinephrine.

m Class 4: Angina occurs at any level of
physical exertion; urgent dental care
only—hospital-based dental care indi-
cated, where vital sign monitoring can
be provided.

HF: The American College of Cardiology/

American Heart Association (AHA) pub-

lished guidelines for diagnosis and manage-

ment of HF in 2009."” Stage A and B patients

are at risk of experiencing HF, and Stage C

and D patients are defined as already having

HEF. Routine dental care can usually be pro-

vided for most Stage A and Stage B patients,

and for many in Stage C. For more advanced
stages of HF, dental care should be provided
in hospital-based dental clinic."*

o Stage A = high risk of HF, no structural
heart damage or symptoms of HE.

Stage B =structural heart disease, no

signs or symptoms of HE

Stage C = structural heart disease, prior

or current symptoms of HF.

Stage D = refractory HF requiring spe-

cialized interventions.

Cardiac Dysrhythmias/Arrhythmias: Arrhyth-
mias can be divided into three risk levels
(major, intermediate, and minor) by the
risk that the patient may have MI, HF, or
death.” The physician should be consulted
regarding the specific diagnosis of the
arrhythmia, and if the condition is ade-
quately controlled.

- Major risk: third-degree AV block, symp-
tomatic ventricular arrhythmias, supra-
ventriculararrhythmias with uncontrolled
ventricular rate.

Intermediate risk: first- or second-degree

AV block.

Minor risk: atrial fibrillation, premature

atrial beats, sinus bradycardia in a young

individual, asymptomatic ectopic beats.
Arrhythmias are treated with medications
such as beta-blockers, calcium channel
blockers, and cardiac glycosides. If neces-
sary, a surgically implanted pacemaker
and/or ICD may help manage the condi-
tion. These electronic devices have been
used for many years, and the newer units
have been made to tolerate exposure to
other instruments, such as electronic apex
locators and pulp testers.'* However, electro-
surgery units, ultrasonic cleaners, and
scaling devices still pose a risk for many of
these patients."
MI: Patients who have recently had an
MI, with or without surgical intervention,
should not receive elective dental care within
the first 30 days. If urgent care is needed, the
cardiologist should be consulted, and the
care should be provided in a hospital-based
clinic where vital sign monitoring can be
provided. After 30 days, if the patient has no
symptoms, elective care can be provided
with caution. It is recommended that anes-
thetic with epinephrine be limited to two
carpules.*”'® Patients diagnosed with ACS
or who have persistent symptoms after 30
days post MI should be treated the same as
AP patients.”
Valvular Cardiomyopathy or End-Stage HF:
Patients with very severe CVD may need to
have a prosthetic valve replacement or heart
transplant. The dentist should be consulted
before these surgeries, if possible, to elimi-
nate any potential sources of infection.
Excellent oral hygiene should be stressed,
and potential oral problems with medica-
tions should be discussed. For example, anti-
coagulation with warfarin will increase
postsurgical bleeding risk and gingival over-
growth is a potential side effect of the anti-
rejection medication cyclosporine.
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ﬁ Risks of Dental Care

Hemostasis

Antiplatelet medications (aspirin, clopidogrel,
prasugrel, ticlopidine, aspirin/dipyridamole
sustained release) and anticoagulants (warfa-
rin, heparin, dabigatran, rivaroxaban) may be
prescribed for patients with CVD. These
patients may have prolonged bleeding after
surgical procedures, but many studies have
demonstrated that use of local hemostatic
agents are preferable to discontinuing the
medications.””* For patients who have had
coronary artery stents placed, discontinuation
of antiplatelet agents greatly increases the risk
of stent thrombosis, MI, or death during the
first 12 months after placement” Any sug-
gested modification of anticoagulant regimen
in the CVD patient for dental surgery should
be done in consultation and on advice of the
patient’s physician.

Susceptibility to Infection/
Antibiotic Prophylaxis

Antibiotic premedication is indicated for
patients with high risk of developing IE. The
AHA and the American Dental Association
have worked together to review the evidence of
these risks, and the most recent guidelines were
published in 2007 (see Table 2.4).% It should be
specifically noted that patients with implanted
electronic devices such as pacemakers, cardio-
verters, and defibrillators, do not need to have
antibiotic premedication prior to invasive
dental care.” Similarly, patients who have had
coronary artery stents or CABG surgery do not
need antibiotic premedication prior to dental
procedures.”

A patient who has had a heart transplant
may be taking antirejection drugs, for example,
tacrolimus, cyclosporine, azathioprine, and pred-
nisone. The cardiologist should be consulted
regarding potential need for supplemental

Table 2.4. Summary of AHA Infective Endocarditis Antibiotic Premedication Guidelines

Cardiac conditions associated with the highest risk of adverse outcome from endocarditis for which

prophylaxis with dental procedures is recommended

e Prosthetic cardiac valve
e Previous infective endocarditis
e Congenital heart disease
> Unrepaired cyanotic conditions

o Completely repaired with prosthetic material within the first 6 months after the repair

o Incompletely repaired with prosthetic material

e Cardiac transplantation patients who develop valvulopathy

Dental procedures for which antibiotic prophylaxis is recommended

e All dental procedures that involve the manipulation of gingival tissue or the periapical region of teeth or

perforation of the oral mucosa
e This does not include

» routine anesthetic injections through noninfected tissue,

> dental radiographs,

o placement or removal of prosthodontic or orthodontic appliances,

o adjustment of appliances,
> shedding of deciduous teeth,

o bleeding from trauma to the lips or oral mucosa.
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Table 2.5. Antibiotic Prescriptions (Single Dose 30-60 Minutes before Dental Procedure)

Route of Administration Antibiotic Adult Dosage Child Dosage
Oral Amoxicillin 2g 50mg/kg
Penicillin allergic Clindamycin 600mg 20mg/kg
Cephalexin 2g 50mg/kg
Azithromycin 500mg 15mg/kg
Unable to take oral meds Ampicillin or cefazolin 2gMor IV 50mg/kg IM or IV
Ceftriaxone 1gIMor IV 50mg/kg IM or IV
Penicillin allergic Cefazolin or ceftriazone TgMorlV 50mg/kg IM or IV
Clindamycin 600mg IM or IV 20mg/kg IM or IV

Adapted from Wilson et al.2¢

corticosteroids for stressful dental procedures,
as well as the potential for antibiotic premedi-
cation if the “new” heart is developing any val-
vulopathy® (Table 2.5).

Drug Actions/Interactions

Beta-blockers are prescribed for many patients
with CVD. For patients who are taking a non-
selective beta-blocker, for example, proprano-
lol, it is recommended that the amount of
epinephrine-containing local anesthesia be
limited to two to three carpules per appoint-
ment to avoid a rapid elevation in BP."* In a
systematic review, the use of epinephrine-
containing local anesthetic in uncontrolled
hypertensive patients, on average, slightly ele-
vated systolic BP 15.3mm, diastolic BP 2.3mm,
and heart rate 9.3 beats per minute compared
with 11.7, 3.3, and 4.7, respectively for anesthe-
sia without epinephrine.® A limit of two to
three carpules of anesthetic with lidocaine per
appointment for patients with CVD is sup-
ported by JNC 7 and others.”” Retraction cord
containing epinephrine is not recommended for
any patient with CVD, although no evidence is
available to support this recommendation.®
Many other medications for CVD can cause
oral adverse effects (see Table 2.2). For some

patients, the dentist can consult with the physi-
cian to see if another medication is appropriate
so that the deleterious side effects can be
avoided. The dentist should never advise the
patient to discontinue a medication without
consulting the prescribing physician.

Patient’s Ability to Tolerate
Dental Care

For patients with CVD, it is important to reduce
anxiety and pain related to a dental procedure
as the stress could provoke a release of endog-
enous epinephrine and norepinephrine. A
patient with stable angina may report an
episode of chest pain, and cardiac dysrhyth-
mias may develop as a patient’s heart rate
increases." In patients who are recovering from
a recent MI, CABG, valve replacement, or other
cardiac surgery, the heart may be even more
sensitive to these catecholamines. However, the
epinephrine used in local anesthetic appears to
be tolerated in most patients with CVD, with
many studies that show the benefit of extend-
ing the duration of anesthesia is greater than
the potential risk.”*

Anxiolytic drugs, nitrous oxide/oxygen
analgesia, or sedation protocols might be of
benefit to the anxious patient with CVD;
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however, in the CHF patient receiving con-
scious sedation with intravenous agents, fluid
overload must be avoided. Scheduling appoint-
ments in the afternoon may increase tolerance
to dental treatment. Patients with CHF may
also feel as though they struggle for breath
when fully reclined in the dental chair, making
a semisupine chair position preferable. For
patients with severe CHF, supplemental oxygen
should be available.

Medical Emergencies

Recognition

Dental patients with CVD are at higher risk of
MI, especially if pain and anxiety are present.
Knowing the patient’s medical history is the
first step in preventing medical emergencies.
The dentist should assure that the patient is
taking his medications as prescribed, and vital
signs should be measured before any treatment
begins. If there are questions about the medical
history, a consultation with the physician is
indicated.

If a dental patient starts to experience diffi-
culty breathing, irregular heartbeat, or chest
pain, it must be considered that the CVD has
become acute, and there could be a life-
threatening situation. For many of these
patients, the acute situation is MI that must be
managed quickly before heart muscle is perma-
nently damaged.

Management Protocol

Many states are requiring that dental offices be
equipped with automated external defibrilla-
tors. In a medical emergency, the dental team
must assess the patient’s signs and symptoms,
perform basic life support measures (cardiopul-
monary resuscitation or CPR), and pursue
emergency medical service (EMS), call 9-1-1, as
fast as possible. For a patient who has been
prescribed nitroglycerine for AP, it is suitable to
have the patient try at least one dose while

sitting in the dental chair before EMS is
called. If the pain does not resolve, the patient
is likely to be having an MI, and must be trans-
ported to the hospital. EMS personnel will
benefit from good record-keeping during the
first stages of the emergency, that is, document
vital signs, the time that the patient takes the
nitroglycerine, and other observations of the
patient’s status.

It is strongly recommended that dental
offices have a plan for dealing with patients
who have medical emergencies, and that the
personnel involved practice this plan periodi-
cally. Any emergency medications, including
oxygen should be checked periodically for
readiness. Refer to Chapter 20.
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. Background

Description of Disease/Condition

The prime function of the lungs is respiration
to oxygenate tissues and remove carbon
dioxide. Obstructive lung diseases are charac-
terized by decreased expiratory flow rates and
include asthma, chronic obstructive pulmonary
disease (COPD), and cystic fibrosis (CF). Re-
strictive lung diseases are characterized by a
decrease in the compliance of the lungs, the
chest wall, or both, and are often due to pulmo-
nary fibrosis or neuromuscular diseases affect-
ing the respiratory muscles.

Asthma

Asthmaisa chronic, potentially life-threatening,
inflammatory disorder of the airways associ-
ated with airway hyperresponsiveness to
stimuli resulting in bronchial edema and nar-
rowing of bronchial airways. It is marked by
episodic exacerbations that lead to recurrent
episodes of wheezing, breathlessness, chest

Pulmonary D
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tightness, and coughing that result in variable
and often reversible airflow limitation.

COPD

COPD is a term used to describe preventable
respiratory disorders that involve airway ob-
struction that is not fully reversible. Examples
of COPD are chronic bronchitis, peripheral
airway disease (bronchiolitis), and emphysema.
These often present with overlapping symp-
toms, the most characteristic being cough and
sputum production that may precede the de-
velopment of chronic and progressive dyspnea.

CF

CF is an autosomal recessive disorder. Most
carriers are asymptomatic. CF is a disease of
exocrine gland function that primarily involves
the upper and lower airways, pancreas, and
gastrointestinal and reproductive systems. CF
is diagnosed by measuring electrolyte levels
in sweat, particularly chloride. Production of
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abnormally thick mucus in the lungs leading to
chronic respiratory infections and pancreatic
enzyme insufficiency leading to malnutrition
are common occurrences.

Restrictive Lung Diseases

Restrictive lung diseases are characterized by a
decrease in the total volume of air that the lungs
are able to hold. It can be caused by a decrease
in the elasticity of the lungs themselves, weak-
ness of the chest wall muscles during inhala-
tion, or conditions that increase the size of the
abdomen and limit movement of the diaphragm.

Tuberculosis (TB)

TB is an infectious and communicable disease
caused by Mycobacterium tuberculosis. Its trans-
mission is person to person through the inhala-
tion of infectious respiratory droplets that
become airborne when a person with active TB
disease of the lungs speaks, coughs, sneezes, or
sings.

Obstructive Sleep Apnea' (OSA)

Obstructive sleep apnea syndrome (OSAS) is
characterized by partial or complete upper
airway obstruction during sleep, causing apnea
and hypopnea, coupled with daytime symp-
toms, most often excessive sleepiness.

* Apnea is the cessation of airflow at the nose
or the mouth for at least 10 seconds.

* Hypopnea is a 30-50% reduction in airflow
for at least 10 seconds and oxygen desatura-
tion of at least 2—4%.

* The apnea-hypopnea index (AHI) is the number
of apneas and hypopneas per hour of sleep.

* OSAHSisobstructivesleep apnea/hypopnea
syndrome.

Mild cases have an AHI of 5-14.
Moderate cases have an AHI of 15-30.
Severe cases have an AHI >30.

Patients with moderate to severe OSA have sig-
nificantly increased mortality. Even mild-to-
moderate OSA (AHI 5-15/hour) increases the
risk for hypertension, stroke, myocardial infarc-
tion and injury due to motor vehicle accidents.

Lung Cancer

Lung cancer forms in tissues of the lungs,
usually in the cells lining air passages. The two
main types are small cell lung cancer and non-
small-cell lung cancer.

Lung Transplantation

Lung transplantation can prolong and improve
the quality of life for patients with severe
end-stage pulmonary disease. The majority of
lung transplants are performed for patients
with severe COPD/emphysema, idiopathic
pulmonary fibrosis, CF, and pulmonary arterial
hypertension.

Pathogenesis/Etiology
Asthma

Exposure to a trigger produces release of
histamine and cytokines that result in broncho-
spasm, hypersecretion of mucus, and dimin-
ished ciliary motion.

There are two main types of asthma, catego-
rized by the trigger stimulus:

* Extrinsic (or allergic) asthma
o Accounts for over 50% of asthma (>90%

in children)
Triggered by activation of mast cells and
histamine degranulation following expo-
sure to allergens such as dust, pet dander,
mold, and pollen

¢ Intrinsic (or nonallergic/idiopathic) asthma
Tends to occur after the age of 30
Triggered by respiratory irritants (e.g.,
tobacco smoke and air pollution), respira-
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Table 3.1. Classification of COPD Severity

Stage Pulmonary Function Test Findings Symptoms

I: Mild Mild airflow limitations +/— Chronic cough and sputum
FEV,/FVC <70% production; patient unaware of abnormal
FEV, 280% predicted lung function

II: Moderate Worsening airflow limitations Dyspnea on exertion, cough, and sputum
FEV,/FVC <70% production; patient usually seeks medical
FEV; between 50% and 80% predicted care because of symptoms

lll: Severe Further worsening of airflow limitations Increased SOB, reduced exercise
FEV,/FVC <70% capacity, fatigue, repeated
FEV; between 30% and 50% predicted exacerbations impact quality of life

IV: Very Severe airflow limitations Cor pulmonale (right heart failure),

severe FEV,/FVC <70% quality of life impaired, lifethreatening

FEV; <30% predicted or FEV; <50%

exacerbations

predicted plus chronic respiratory failure

FEV;, forced expiratory volume in 1 second; FVC, forced vital capacity; FEV, forced expiratory volume; SOB, shortness of breath.
Adapted from Global Strategy for the Diagnosis, Management and Prevention of COPD, Global Initiative for Chronic Obstructive

Lung Disease (GOLD).®

tory infections, exercise, cold air, anxiety
and stress, and gastroesophageal reflux
disease (GERD)?

A subtype of intrinsic asthma is induced
by aspirin and other nonsteroidal anti-
inflammatory (NSAID) medications. This is not
an allergic reaction but appears to be the result
of these medications’ effect on cyclooxygenase.’

About 10% of asthma sufferers will have
both extrinsic and intrinsic triggers. Symptoms
are frequently worse at night or in the early
morning. Pulmonary function testing generally
shows airflow limitations that reverse with
bronchodilator therapy.

COPD

COPD is a progressive disease associated with
an abnormal inflammatory response to noxious
agents, such as tobacco smoke or occupational /
environmental pollution. Chronic inflamma-
tion causes narrowing of the small airways

that decreases airway flow and destroys lung
parenchyma and alveolar walls. This leads to
decreased elastic recoil, diminishing the ability
of the airways to remain open during expira-
tion. Airflow limitation and lung function
are best measured by spirometry, which mea-
sures the amount (volume) and/or speed (flow)
of air that can be inhaled and exhaled. Classi-
fication of the severity of impairment is listed
in Table 3.1.

Worldwide, the most significant cause of
COPD is cigarette smoking;:

* Approximately 20% of current smokers and
14% of former smokers have some degree of
clinically significant COPD.*

e The degree of severity of COPD increases as
the number of cigarettes smoked per day
and the duration of smoking increases.

* Smoking cessation, even when significant
airflow limitation is present, can lead to
improvement in lung function and can slow
or halt disease progression.
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There are genetic factors that modify risk:

* A hereditary deficiency of alpha-1 antitryp-
sin, commonly seen in people of northern
European descent, leads to accelerated
development of emphysema and decrease in
lung function in both smokers and non-
smokers, although smoking increases the
risk significantly.’

Bacterial colonization may play a significant
role in airway inflammation and the pathogen-
esis and progression of COPD. Respiratory
tract infections have been associated with acute
exacerbations of this condition.

COPD is characterized by a specific pattern
of inflammation involving neutrophils, macro-
phages, and lymphocytes.

Bronchitis
e Airflow obstruction is the result of chronic
inflammation of the bronchioles resulting in
o hyperplasia of the mucous-producing
glands,
edema of the mucosa,
secretions resulting in narrowing of the
airways.
* The lungs become poorly ventilated leading
to hypoxemia, cyanosis, CO, retention, and
polycythemia.

Emphysema

* Airflow obstruction that hinders expiration
develops when there is an irreversible
enlargement of the bronchioles and the
alveoli.

e Inflammatory mediators attract activated
neutrophils that release proteases that break
down connective tissue components and
lead to destruction of alveolar walls result-
ing in enlarged air spaces and loss of elastic
recoil of the lungs.

COPD results in progressive dyspnea and
hypercapnia with increasing exacerbations and
debilitation. COPD and its comorbidities must

be treated continuously to control symptoms,
improve quality of life, reduce exacerbations,
and possibly reduce mortality. Death results
mainly from cardiovascular diseases and respi-
ratory failure in advanced COPD.

Restrictive Lung Diseases

Common causes include idiopathic pulmonary
fibrosis, radiation fibrosis, scleroderma, sar-
coidosis, eosinophilic pneumonia, scoliosis,
myasthenia gravis, muscular dystrophy, and
obesity. These underlying diseases are often
progressive.

B

The lungs are the most common site of TB infec-
tion. Once an airborne droplet containing TB
bacillus is inhaled, it travels through the lungs
to the terminal bronchi and alveoli. In hosts
with healthy immune systems, the majority of
the bacilli are destroyed. The ones not immedi-
ately destroyed can enter the bloodstream and
spread throughout the body infecting other
sites, or remain in the alveolus. Within 2-6
weeks, the bacilli are engulfed by macrophages
that form a barrier shell, called a granuloma
that keeps the bacilli contained and prevents
systemic dissemination, resulting in latent TB
infection (LTBI).

Asymptomatic LTBI occurs in 90% of those
infected with the bacilli, with only a 10% life-
time chance of progressing to TB disease.
Patients with LTBI are not infectious and cannot
spread organisms to others. Progression from
LTBI to TB disease occurs when the immune
system cannot prevent the TB bacilli from mul-
tiplying. Coinfection with HIV is the strongest
risk factor for progressing to active TB disease,
and TB is one of the leading causes of death
among people infected with HIV worldwide.
Other risk factors for developing active TB
disease include diabetes, chronic and end-stage
renal failure, hematological malignancies, and
malnutrition.®
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OSA

OSA is caused by a narrowed upper airway and
increased collapse of the muscles and soft
tissues. As the muscles and tongue relax during
sleep, they can partially occlude the opening to
the airway and cause increased resistance to
airflow. Risk factors include obesity, smoking
and alcohol use, having hypertension, or any
anatomical deviation that narrows the dimen-
sions of the upper airway including deviated
nasal septum and enlarged turbinates, elon-
gated soft palate and wuvula, retrognathic
mandible, enlarged tongue, and redundant
parapharyngeal folds. Sleep apnea can affect
multiple family members, suggesting a possi-
ble genetic basis.

Lung Cancer

Most lung cancers fall into three pathological
types: squamous cell carcinoma, adenocarci-
noma, and small-cell (oat-cell) carcinoma.
Thoracic symptoms can include cough, hemop-
tysis, wheezing, and pleural pain. Extrathoracic
signs and symptoms are due to metastasis,
which is common to the liver, adrenal glands,
brain, and bone. Nonspecific signs include
anorexia, weight loss, weakness, and fatigue.

Epidemiology
Asthma

Prevalence, hospitalizations, and fatal asthma
exacerbations have all increased in the United
States over the past 20 years. Centers for
Disease Control and Prevention (CDC) statis-
tics show 34 million or 1 in 9 Americans have
been diagnosed with asthma during their life-
times, with 12.3 million having experienced an
asthma attack in the previous year. In 2008,
asthma was responsible for 1.6 million emer-
gency department visits and almost half a
million hospitalizations.”

COPD

It is the fourth leading cause of chronic morbid-
ity and mortality in the United States, and is
projected to rank fifth in 2020 in burden of
disease worldwide.?

CF

CF is the most common lethal inherited disease
among Caucasians (occurring in the United
States in 1:3200-3500 newborns)’ and the most
common cause of obstructive airway disease in
patients under 30 years. End-stage lung disease
is the principal cause of death 90% of the time’
with the average life expectancy around 37
years.

B

The CDC recently estimated that one-third of
the world’s population is infected with TB,
with 9 million developing active TB disease
each year, and nearly 2 million TB-related
deaths annually. Most of these cases are in
Southeast Asia and Sub-Saharan Africa. In the
United States, TB has shown a steady decline,
with the number of reported TB cases in 2010
(11,182) the lowest recorded since 1953."

OSA

An estimated 18 million Americans have sleep
apnea. It affects all ages, although the incidence
is highest in middle-aged persons. It is more
common among men. The incidence and preva-
lence depend on the criteria used to define the
syndrome. As many as 40-60% of all adults age
60 or older have some form of sleep-related
breathing disorder, most commonly snoring,
which is a significant risk factor for OSA. In a
random sample of employed Americans aged
30-60 years, 9% of women and 24% of men had
AHI scores of 5 or higher accompanied with
complaints of daytime sleepiness."The inci-
dence of OSAS in children is 1-3%.
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Lung Cancer

Lung cancer is the leading cause of cancer
deaths in the United States, with over 160,000
deaths annually, and the second leading site of
new cancers for both genders after prostate
cancer for men and breast cancer for women.'
Smokers are 10-20 times more likely to get lung
cancer. Smoking is the principal cause of about
90% of lung cancer in men and almost 80% in
women, followed by asbestos and silica expo-
sures. Most patients are clinically asymptom-
atic until late in the disease course, resulting
in a mean survival time of 9 months after
diagnosis.

Lung Transplantation

A total of 30,673 lung transplants were done
worldwide between 1995 and 2010.” Lung
transplant patients have the highest mortality
rate of organ recipients. Survival rates for all
types of lung transplants are 79% at 1 year,
64% at 3 years, 53% at 5 years, and 30% at 10
years."

H Coordination of Care
\ between Dentist and
Physician

Many dental patients with these pulmonary
diseases can receive the full range of dental
treatments with minor adjustment, but in those
patients with more severe disease, the conse-
quences of airway obstruction and the subse-
quent hypoxic state may require modification
for safe delivery of dental care. Important
aspects of care coordination include the dentist
gaining an understanding of the pulmonary
disease severity, importance of controlling oral
bacteria that can be aspirated, awareness of
triggers and medications to avoid, and the
potential spread of infectious pulmonary con-
ditions. Dentists also play a role in the manage-
ment of OSA by fabrication of oral appliances.

t./)\ Il. Medical Management

Identification

Obstructive and restrictive lung diseases have
different etiologies, but often have overlapping
symptoms. A thorough medical history coupled
with a comprehensive physical exam, review of
systems and review of current and past use of
tobacco products are the key to accurate diag-
nosis of pulmonary diseases. A nonspecific sign
of significant cardiopulmonary disease is club-
bing of the fingers and bluish fingernails as
shown in Fig. 3.1.

Medical History/Physical
Examination

Asthma

Asthma has a wide spectrum of clinical sever-
ity. The intensity of airflow obstruction deter-
mines the severity of an acute event and the
frequency and severity of airflow obstruction
between episodes determines the severity of
the disease. Symptoms used to assess level of
asthmatic control are shown in Table 3.2.

Most patients have mild to moderate asthma
and function normally with minimal to no
symptoms between attacks, although individ-

Figure 3.1

Clubbing of the fingers in a 22-year-old
with advanced cystic fibrosis.
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Table 3.2. Assessment of Asthma Control

Symptom Controlled (All of Partially Controlled Uncontrolled
Below) (Any Present in Any
Week)
Daytime symptoms Twice or less per week  More than twice a week  Three or more
Limitations of actions None Any ieslities @ penitly
controlled asthma
Nocturnal symptoms None Any present in any week

Need for rescue medications  Twice or less per week

Lung function (PEF or FEV,) Normal

More than twice a week

<80% predicted

PEF, peak expiratory flow.

ual attacks can still produce moderate to severe
symptoms. See Table 3.3 for the classification of
asthma severity. Attacks occur in paroxysms
with rapid onset of chest tightness and airflow
obstruction, dyspnea with decrease in forced
expiratory volume in 1 second (FEV;), cough-
ing, wheezing, tachypnea, and tachycardia.
Status asthmaticus is a prolonged, severe
asthma attack that does not respond to bron-
chodilator therapy leading to fatigue, cyanosis,
tachycardia, and pulsus paradoxus (decrease in
systolic blood pressure >15mmHg with inspi-
ration), and ultimately resulting in respiratory
failure and death if not reversed.

Features that are associated with increased
risk of adverse events include poor clinical
control and/or frequent exacerbations despite
high-dose medications, presence of nocturnal
symptoms, need for emergency room visits,
low FEV,, and cigarette smoking.

COPD

COPD has an insidious onset. Clinical features
include chronic cough that eventually pro-
gresses to dyspnea on exertion. For the diagno-
sis and assessment of COPD, spirometry is the
gold standard. The presence of FEV,/forced
vital capacity (FVC) <70% confirms the pres-
ence of airflow limitation that is not fully

reversible, with FEV, serving to quantify the
degree of airflow impairment. Both chronic
bronchitis and emphysema show marked
decrease in the FEV,/FVC ratio."*

Arterial blood gas analysis looking at levels
of hypoxia and hypercapnia can be used to indi-
vidualize the diagnosis, prognosis, and treat-
ment regimen. In chronic bronchitis, chest
radiographs may show prominent vascular
markings and bronchial thickening, while in
emphysema, there are marked signs of hyperin-
flation (flattened diaphragm on the lateral chest
filmandanincreaseinthevolumeoftheretroster-
nal air space) and a relatively small heart.

Two clinically distinct types of COPD
patients exist, although many patients with
COPD have elements of both diseases:

Emphysema (pink puffers) usually presents in
later years (>60 years of age) with progres-
sive dyspnea and weight loss, but little
cough or sputum production. Patients often
have a “barrel chest” due to chest wall
enlargement and hyperinflation of the lungs.
There is no difficulty with inspiration, but
expiration may be assisted with pursed lips
and use of accessory respiratory muscles.
The chest may be hyper-resonant, heart
sounds are muffled, and expiratory wheez-
ing may be heard.
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Table 3.3. Classification of Asthma
Symptoms Nocturnal Pulmonary Treatment
Symptoms Function
Acute Chronic
Mild Brief exacerbations <2 <2 nights/month Normal between Short-acting B, agonist ~ None
intermittent  days/week, good exacerbations as needed (needed <2
exercise tolerance FEV, >80% days/week)
predicted
Mild >2 times/week but <1 3-4 nights/month ~ FEV; >80% Shortacting B, agonist  Daily inhaled anti-inflammatory like low-dose
persistent  time/day, episodes predicted (needed >2 days/ inhaled steroid or cromolyn, nedocromil, or
may affect activity level week, but not daily) theophylline
Moderate  >Once/day, episodes >1 night/week, FEV, 60-80% Short-acting B, agonist ~ Medium-dose inhaled steroid OR low-dose
persistent  affect activity but not every predicted (needed daily) inhaled steroid AND long-acting B, agonist
night OR leukotriene inhibitor
Severe Continual symptoms, Frequent/nightly FEV, <60% Short-acting B, agonist ~ Medium- or high-dose steroids AND
persistent  limited activity predicted (needed multiple times  long-acting B, agonist AND/OR systemic

daily)

steroids, theophylline, or leukotriene inhibitor

Adapted from the National Asthma Education and Prevention Program.?
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Chronic bronchitis (blue bloaters)

Emphysema (pink puffers)

Overweight

Productive cough/mucopurulent sputum
Inspiratory/expiratory wheeze

Mild dyspnea

Frequent infections

Enlarged heart

Severe hypoxia/hypercapnia
Polycythemia

Cor pulmonale common

Respond to bronchodilators

Thin with barrel chest

Dry cough/little sputum
Expiratory wheeze

Severe dyspnea

Infrequent infections

Enlarged chest and small heart
Mild hypoxia/hypocapnia
Normal hematocrit

Cor pulmonale rare

Poor response to bronchodilators

C

J

Chronic bronchitis (blue bloaters) presents at
younger age (around 50 years of age). Symp-
toms include a chronic cough with sputum
production and expectoration, weight gain,
and episodic dyspnea. Chronic hypoxia
leads to cor pulmonale (right-sided heart
failure), which can lead to edema and cya-
nosis. Patients have difficulty with inspira-
tion and expiration and chronic rhonchi and
wheezing may be present.

Restrictive Lung Diseases

Symptoms include cough, dyspnea on exertion,
wheezing, and chest pain. Pulmonary function
tests show a decreased FVC and normal FEV.
Patients with early interstitial restrictive lung
disease may have normal arterial blood gas
values, and cyanosis does not occur until the
process is advanced. On physical exam, there
is decreased chest wall movement, increased
use of accessory muscles, and rapid, shallow
breathing.

B
Symptoms:

e LIBI: asymptomatic

e Active TB disease: general malaise, weak-
ness, weight loss, fever, night sweats, and
lymphadenopathy

e Pulmonary TB disease: chronic cough
(present for more than 3 weeks), chest pain,
and hemoptysis

e TB infections of other organs: symptoms
specific to the organ affected

Diagnosis relies on a tuberculin skin test (TST)
or TB blood test, chest X-rays, and microscopic

Comparison of latent and active tuber-
culosis (TB)

Latent TB infection TB disease

(LTBI)

M. tuberculosis in the body
Tuberculin skin test (Mantoux or purified
protein derivative [PPD]) usually +

Chest X-ray normal Chest X-ray abnormal

Sputum/smear/culture
may be positive

Sputum/smear/

culture negative
No symptoms Symptoms

Infectious; has active
TB bacteria

Not infectious; has
inactive TB bacteria

Needs freatment to
treat active TB
disease

Needs preventive
treatment in order to
prevent active TB
disease
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Figure 3.2 Mantoux tuberculin skin test and positive result. Source: http://www.cdc.gov/tb.

examination and culture of bodily fluids. A

positive TST or interferon-gamma release assay
(IGRA) blood test can only tell that the patient
has been infected with TB bacilli. It cannot tell
if the person has LTBI or active TB disease.
Microscopic identification of acid-fast bacilli
(AFB) in sputum samples and chest X-rays are
used to determine if a patient is infectious.
Definitive diagnosis is based on culture or
direct molecular tests that positively identify
M. tuberculosis in bodily fluids; however, cul-
tures can take several weeks to grow:

e Mantoux TST: the most useful and reliable
method of determining infection.
> Intradermal injection of 0.1mL of tuber-
culin purified protein derivative (PPD)
usually on the inside of the forearm.

Skin reaction is measured in millimeters

(mm) of induration (not erythema) 48-72

hours after administration.

m A positive test depends on this mea-
surement and the person’s risk factors
for TB. For a person with no known
risk factors, the induration must

measure 215mm, while HIV-positive
patients or those in recent contact with
a person with TB disease only need a
5-mm reaction."’ See Fig. 3.2.

¢ IGRAs: whole blood tests that measure a
person’s immune reactivity to M. tuberculo-
sis. (e.g., QuantilFERONE® Gold In-Tube
test [QFT-GIT], Cellestis Inc., Valencia, CA).

Not widely used because of their expense.
Useful to screen patients with a history of
receiving the bacilli Calmette-Guerin
(BCG) vaccine.

e BCG: a vaccine for TB that is used in coun-
tries with a high TB prevalence primarily to
prevent TB meningitis in children.

It is not currently used in the United
States because of the variable effective-
ness of the vaccine against pulmonary TB
and the low risk of infection.

Previous vaccination with the BCG
vaccine can cause false-positive TST but
does not affect the results of the QFT-GIT.

Positive tests require a radiographic examina-
tion and sputum culture to rule out active


http://www.cdc.gov/tb
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Table 3.4. Pulmonary Function Changes in Obstructive and Restrictive Disease

Measure Obstructive Disorders Restrictive Disorders
FEV,/FVC <Predicted >Predicted

FEV, Always reduced May be normal or reduced
FVC Usually reduced Reduced

TLC Normal or increased Always reduced

RV Normal or increased Reduced

FEV;, 1-second forced expiratory volume; FVC, forced vital capacity; RV, residual volume; TLC, total lung capacity.

Adapted from http://www.merckmanuals.com/.

disease.”” A chest X-ray is used to detect pulmo-
nary lesions including infiltrates, cavitations,
and hilar adenopathy. These lesions may
suggest TB but cannot be used to definitively
diagnose TB. A negative chest X-ray can rule
out TB disease in an asymptomatic patient
with a positive TST. Likewise, the presence of
AFB in a sputum smear often indicates TB
disease but does not confirm a diagnosis
until the culture is positively identified.
However, a positive culture is not necessary to
begin treatment if other tests are suggestive of
disease.

OSA

The most common symptoms of OSAS are
snoring, excessive daytime sleepiness, noctur-
nal snorting and gasping, and witnessed apneic
episodes. Nonrestorative sleep that leaves
patients feeling mentally dull, groggy, and
confused upon waking is a common finding.
Other nocturnal symptoms include restless-
ness, diaphoresis, awakenings with a sensation
of choking or dyspnea, esophageal reflux with
subsequent heartburn and laryngospasm, fre-
quent nocturia, dry mouth, drooling, and,
rarely, enuresis.

The overnight polysomnogram (or sleep
study) is the standard diagnostic test for OSA.
It is a comprehensive recording of the physio-
logical changes that occur during sleep includ-

ing brain activity (EEG), eye movements (EOM),
muscle activity (EMG), heart rhythm (ECG),
respiratory airflow, and effort and changes in
blood oxygen levels.

Laboratory Testing

Pulmonary diseases are characterized by
airflow limitations that are best evaluated using
spirometry. See Table 3.4. Spirometry is the
most reproducible, standardized, and objective
way of measuring airflow limitation. It is the
recording of a forced, rapid, and complete
exhalation from a point of maximum inhala-
tion. The exhaled volume is recorded as the
FVC and the volume of FVC exhaled in the first
second is the FEV;. Normally, the ratio of FEV,
to the FVC should exceed 70% in older adults
and 85% in young adults. The degree of airflow
obstruction generally correlates with the sever-
ity of the symptoms and associated physical
findings, and is used to classify the severity of
the patient’s disease.

Chest radiographs, including posteroan-
terior (PA) and lateral views, are useful to
differentiate different types of pulmonary
diseases. Helpful laboratory studies include
complete blood count, arteriole blood gases
(ABG) looking at levels of pCO, and pO, to
assess the degree of hypoxia present, and
sputum examination to look for contributing
organisms.


http://www.merckmanuals.com/
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Medical Treatment

Asthma

Patients are instructed to avoid triggering
agents. Pharmacological management is
divided into maintenance drugs (taken chroni-
cally to control and prevent asthma symptoms)
and rescue drugs (which relieve acute symp-
toms). Common medications to treat asthma
and COPD are shown in Table 3.5:

* Rescue medications are most effectively deliv-
ered through a metered-dose inhaler (MDI).
These first-line drugs are rapidly acting, short-
acting (duration) 3, agonists (sometimes given
in combination with an anticholinergic agent)
that are given at the onset of symptoms or
before exposure to aggravating stimuli. They
effectively relax bronchial smooth muscle
causing immediate bronchodilatation.

* Maintenance medications include such second-
line drugs as anti-inflammatory (steroid and
nonsteroid) medications that relieve the in-
flammation that provokes bronchospasm
and causes increased mucus, and long-acting
bronchodilators designed to keep the airways
open for prolonged periods. Nonsteroid
drugs include mast cell stabilizers (cromolyn

sodium and nedocromil) and leukotriene
inhibitors. Steroids included inhaled and
systemic forms. Oral xanthines such as the-
ophylline cause smooth muscle relaxation
and suppression of the inflammatory re-
sponse of the airways to stimuli, and are
considered third-line drugs added for pa-
tients with hard to control symptoms.

COPD

COPD is incurable. Key aspects of management
are prevention (smoking cessation and elimina-
tion of environmental pollutants) and early
intervention. Pharmacological therapy is used
to prevent and control symptoms, reduce the
frequency and severity of exacerbations, and
improve health status and exercise tolerance.
Medications alone do not modify the long-term
decline in lung function.®

Medications used in the management of
COPD are generally introduced in a stepwise
fashion and added as the severity of the symp-
toms progresses:

¢ First-line drugs for symptom relief: anticho-
linergics that block bronchoconstriction and
B, agonist bronchodilators that alter smooth
muscle tone; usually delivered via inhaler on

Table 3.5. Common Medications to Treat Asthma/COPD

Short-acting B, agonists
Long-acting B, agonists
Anti-cholinergics

Methylxanthines Theophylline
Mast cell stabilizers

Corticosteroids (inhaled)
mometasone

Corticosteroids (systemic)
Leukotriene receptor antagonists

Combination inhalers

Albuterol (Proventil®, Ventilin®), levalbuterol, metaproterenol, pirbuterol
Arformoterol, formoterol, salmeterol

Ipratropium bromide (Atrovent®), tiotropium (Spiriva®)

Cromolyn, nedocromil

Beclomethasone (Qvar®), budesonide (Pulmicort®), fluticasone,

Dexamethasone, fludrocortisone, methylprednisolone, prednisone
Montelukast (Singulair®), zafirlukast, zileuton

Fluticasone/salmeterol (Advair Diskus®), ipratropium/albuterol

(Combivent®), budesonide/formoterol (Symbicori®)
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an as-needed basis in short-acting form or on
a regular basis to help prevent or reduce
symptoms in long-acting form.

¢ Second-line drugs: inhaled corticosteroids
usually combined with a long-acting B,
agonist in a single inhaler.

¢ Theophylline: a methylxanthine medication
added to inhaled therapies for patients with
more severe disease.

¢ Antibiotic therapy: used when clinical signs
of airway infection such as mucopurulent
sputum occurs.

Other ancillary measures include the following:

¢ annual influenza vaccine and pneumococcal
vaccine every 5 years for patients over 65 or
with FEV, <40%;

e use of long-term, low-flow oxygen therapy,
with severe COPD;

* Jung volume reduction surgery for emphy-
sema to reduce hyperinflation and improve
the mechanical efficiency of the lungs;

* Jung transplantation in very advanced COPD
may improve functional capacity and quality
of life but is often prohibitively expensive.®

CF

Treatment includes:

¢ chronic antibiotics to prevent and treat lung
and sinus infections;

e inhaled medications including B, agonists;

e steroids to help open the airways and de-
crease inflammation;

* DNAse enzyme therapy to thin mucus and
make it easier to cough up;

* oxygen therapy, as needed;

* manual chest percussions (chest physical
therapy or PT) and postural drainage several
times daily to loosen mucus and make it
easier to expectorate;

e diet high in protein and calories taken with
pancreatic enzymes and fat-soluble vitamins
to help absorb fats and protein to maintain
weight and prevent malnutrition;

¢ lung transplantation.

Restrictive Lung Diseases

Treatment depends on the severity of the
disease and the underlying cause:

* oxygen therapy and continuous positive
airway pressure (CPAP) for patients with
hypoxemia;

e inhaled and systemic corticosteroids and
immunosuppressive agents for inflamma-
tory etiologies;

e lung transplantation if there is substantial
damage to lung parenchyma;

e correction of spinal deformities or bariatric
surgery if related to scoliosis or obesity.

B
Preventive Treatment for LTBI

Treatment for those with LTBI greatly reduces
the risk of progression to TB disease and should
be initiated once active TB disease has been
ruled out. Treatment usually consists of a
9-month regimen of daily isoniazid (INH) for a
minimum of 270 doses for most patients or
rifampin daily for 4 months for a minimum of
120 doses.®

Treatment for Active TB Disease

Patients with TB disease usually receive multi-
drug regimens for 6-12 months, consisting of
an initial phase of 2 months treatment with
four drugs, usually isoniazid, rifampin, etham-
butol, and pyrazinamide. This is followed by
a continuation phase of 4-7 months of treat-
ment with isoniazid and rifampin. Patients
with good clinical response to the medica-
tions generally become noninfectious after 3
weeks of treatment. Case management, includ-
ing directly observed therapy, is often manda-
tory for patients undergoing treatment for
active disease. In order for a patient to be
considered cured or noninfectious, there must
be three consecutive AFB-negative sputum
smears.
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OSA

Management of OSA includes diet modification
and weight loss, positional sleep therapy, CPAP,
nocturnal oral sleep apnea devices, and a
variety of surgical procedures aimed at enlarg-
ing the posterior airway space and stabilizing
the airway against collapse. No medications are
presently available for primary treatment.

CPAP (where positive airflow delivered via
a nasal or oral mask maintains upper airway
patency) is considered the first-line treatment
for most patients with OSA, and routine use
increases as the severity of the OSA increases.
Pressure sores from the nasal mask, claustro-
phobia, nasal congestion, and dry mouth and
eyes are side effects that may lead to poor
compliance.'®

Lung Cancer

Treatment can include surgical resection (for
small tumors), radiotherapy for more advanced
ornotsurgically resectable tumors, and multiple
agent chemotherapy for small-cell tumors and
combined with radiotherapy for the most
advanced tumors. Non-small-cell lung cancer
tumors are not very sensitive to most chemo-
therapy regimens, and therefore, chemotherapy
alone is used only as palliation. Overall 5-year
survival rate for all forms of lung cancer is 14%."

exercise induced)?
preservatives)?

resolve the attacks?

Key questions to ask the patient with asthma

* What type of asthma do you have (e.g., allergic, infectious, stress induced, drug induced,
e If drug induced, which drugs have been triggers for you (e.g., aspirin, NSAIDs, food
* How severe is your asthma2 How often do you have asthma attacks? What do you do to
* What treatment are you receiving? Do you use a systemic or inhaled steroid?

* Do you have your bronchodilator with you? You should bring it to each appointment.
* Has this ever been insufficient to stop an attack so that you needed epinephrine injection?

Lung Transplantation

Patients undergoing lung transplants will be on
lifelong immunosuppressant medications to
prevent organ rejection, putting them at higher
risk of infections. Other side effects of antirejec-
tion medications can include hypertension, dia-
betes, osteoporosis, adrenal suppression, poor
wound healing, and malignancies. Patients
may suffer bouts of acute or chronic rejection.
Acute rejection often responds to therapy with
increased doses of immunosuppressant medi-
cations. Chronic rejection, which results in
scarring of the lungs” airways following inflam-
mation, is irreversible and occurs in approxi-
mately 50% of all lung transplant patients.

l\ ) lll. Dental Management
il
Evaluation

Patients presenting with cough, shortness of
breath, and wheezing, and using supplemen-
tal oxygen by nasal cannula with a mobile
oxygen tank should raise suspicion of pulmo-
nary disease.

For the patient carrying a diagnosis of a spe-
cific pulmonary condition, the following ques-
tions will assist the dentistinmedical assessment
and risk management related to dental care.
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Key questions to ask the asthmatic patient’s physician

* Are there medications that should be avoided for this patient because they trigger asthma
attacks?

* What is the severity level of the patient’s asthma?
Has the patient’s asthma been so bad the patient has needed epinephrine or an emergency
department visit?

® |Is the patient on corticosteroids? If so, is the patient likely to be adrenally suppressed?

9 Key questions to ask the patient with COPD

* Do you have emphysema or bronchitis?

Exposure to risk factors:

e Do you smoke?

e |If yes, how many cigarettes/how much tobacco per day?
* Would you like to quit smoking?

Disease progression and complications:

® How much can you do before you get short of breath?

* Have you had to reduce your activities because of your breathing or any other symptom?

® Has your breathlessness or any of your symptoms worsened, improved, or stayed the same
since your last medical visit2

* Have you experienced any new symptoms since your last medical visit2
Has your sleep been disrupted by breathlessness or other chest symptoms?
Are there any other medical problems for which you are currently receiving treatment?

Monitor pharmacotherapy and other medical treatment:

® What are the names, doses, and schedule of medicines that you take?
® Has your treatment been effective in controlling your symptoms?

® Has your treatment caused you any problems?

e Do you require supplemental oxygen?

Monitor exacerbation history:

e What causes your symptoms to get worse?

* What did you do to control the symptoms?

* Have you ever experienced difficulty breathing during dental treatment?
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Key questions to ask the patient with COPD’s physician

* s the patient on home oxygen therapy?

* |s the patient's COPD stable?®

* What is the patient’s baseline oxygen saturation level (on pulse oximefer) on room air or on
supplemental oxygen?

Does the patient have frequent bacterial infections?

Does the patient have hypertension or heart failure2

Has the patient been on corticosteroids and is the patient adrenally suppressed?

Is nitrous oxide/oxygen inhalation analgesia safe for this patient?

Key questions to ask the patient with CF 9

*  What medications are you taking for your CF2
* How often do you have CF exacerbations?

Key questions to ask the CF patient’s physician 9

® What is the severity of the patient's CF2
e |s the patient going to receive a lung transplant?

Key questions to ask the patient with TB 9

* s it pulmonary TB or does it involve other areas of your body?

s your TB active? Have you had recent night sweats, frequent cough, fever, fatigue, weight
loss, chest pain, or cough that produces blood in the sputum or mucopurulent sputum?

* When was your TB diagnosed?2 When did you start TB treatment@

* What types of anti-TB medications are you taking?
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9 Key questions to ask the TB patient’s physician

Does the patient have active TB2

Has the patient been anergy fested?

How long has the patient been on anti-TB medications? Is it a multidrug-resistant strain of TB2
Is the patient now considered noninfectious based on three consecutive negative AFB sputum
samples? If not, how much longer do you anticipate before the patient is noninfectious?

9 Key questions to ask the patient with OSA

® How is your OSA managed?
® Are you on a CPAP?

9 Key questions to ask the OSA patient’s physician

Is there a role for a nighttime oral positioning device for this patiente
e s office-based moderate conscious sedation contraindicated in this patient?

Dental Treatment Modifications with follow-up treatment once symptoms have
resolved.
Asthma It is important to educate asthmatic patients

about dental disease and increased caries risk,
Elective care should only be performed on  and to adopt caries-preventive measures
asymptomatic or well-controlled patients. The  including use of daily fluoride supplements,
presence of asthmatic symptoms, such as  chewing xylitol gum, and regular dental main-
wheezing or coughing, warrants reappoint-  tenance visits. Controversy exists over the rela-
ment. Symptomatic patients presenting for  tionship between asthma and increased caries
emergency care should be given the minimal  risk, but no strong evidence suggests a causal
care needed to address the urgent condition  link."'
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Dental management of asthma patient

* Only treat when patient is asymptomatic
e Detfermine triggers and/or precipitating events

* Use a stress reduction protocol

and xylitol gum

C

e Assess level of control, frequency of aftacks, medications used

* Have patient take all medications as scheduled before appointment

e Have patient bring rescue bronchodilator (e.g., albuterol) metered-dose inhaler to each appointment
* Give prophylactic puff or H; histamine blocker prior to appointment as needed

e Consider use of nitrous or short-acting benzodiazepine

e Use rubber dam to decrease exposure to aerosols if tolerated

 Recognize signs of acute attack and be prepared to treat

* Educate patients about oral side effects of medications

* Have patients rinse mouth out after using steroid inhalers

* Implement a caries prevention program, including regular recalls and use of topical fluoride supplements

J

COPD

 In patients with adequate respiratory capac-
ity and limited cardiovascular comorbidi-
ties, most dental treatments can be safely
delivered with little to no modifications.

e Patients presenting with dyspnea at rest,
cyanotic changes, or the presence of an acute
respiratory infection are not good candi-
dates for elective dental care and should be
rescheduled.

e Patients who are stable and have adequate
breathing can be treated with care taken not
to further compromise the airway.

CF

No specific treatment modifications are needed.
Regular dental maintenance appointments
should be scheduled and the oral cavity moni-
tored for signs of candida if the patient is on
inhaled steroids.

Restrictive Lung Diseases

Prior to dental treatment, consideration must
be given to the degree of respiratory compro-
mise and to the underlying cause.

TB

The CDC places most dental offices in the
minimal risk category for potential occupa-
tional exposure to TB. However, all offices
should have a written protocol for identifying,
managing, and referring patients with active
disease. All oral health-care providers should
be periodically screened using TST. Dental
management of the TB patient is based on the
potential infectivity of the patient.

Lung Cancer
Prechemotherapy:

1. Dental evaluation:

a. Hard and soft tissue exam to determine
potential sources of infection that might
delay treatment or cause posttreatment
complications.

b. Teeth with acute abscesses, symptomatic
periapical pathology and severe peri-
odontal involvement should be carefully
evaluated for immediate treatment or
extraction, depending on the time before
the initiation of the chemotherapy.

c. Sources of soft tissue irritation, such as
fractured teeth, defective restorations, or
ill-fitting prostheses should be removed.
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Dental management of patients with history of tuberculosis (TB)

Patients with active TB disease

* Palliative care with medications if hospital sefting is not available.

* Any urgent care involving aerosols must be done in an isolation setting with negative pressure ventila-
tion and appropriate personal respiratory protection, often in a hospital setting

Patients with symptoms suggestive of TB disease

o Refer immediately to physician for evaluation

* If coughing, give patient a surgical mask and place in an isolated area until transportation can be ar-
ranged

Patient with past history of TB disease

* Careful medical history and review of systems (ROS)

e Establish that patient has been adequately treated and has had negative sputum cultures and chest X-ray
demonstrating patient is noninfectious

e Consult with physician if follow-up evaluation is questionable or symptoms of active disease present

* Provide routine dental care if there has been appropriate medical follow-up and no signs of clinically
active disease

Patient with history of LTBI

* Medical history and ROS

* Verify medical evaluation to rule out active disease

e Determine that patient received prophylactic therapy with isoniazid for at least 6 months
* Treat as routine patient

J

2. Preventive care: b. Frequent recalls to help maintain a clean oral
a. Topical fluorides for patients with heavily cavity and reinforce patient education can be
restored dentition or gingival recession useful in preventing or minimizing oral

and root exposure since xerostomia can complications.

be a transient side effect of chemotherapy.
3. Intense oral hygiene instruction, including .
a. education about the importance of main- Lung Transplantclhon
taining excellent oral hygiene and the Pretransplant:
benefits of controlling plaque;

b. instruction to brush after every meal e Comprehensive dental exam.
with a soft bristle toothbrush and mild a. Eradicate active oral disease and elimi-
toothpaste; nate any potential source of infection.
c. use of nonalcoholic mouth rinses; b. Patients should be informed of the poten-
d. encouragement to floss daily unless the tial risks of systemic infection from the
platelets drop to <30,000. oral cavity.
c. Individual assessment as to the extent
During chemotherapy: and severity of dental disease present, the
a. Dental treatment should only be done after cost of maintaining the dentition, the
consultation with the patient’s oncologist to patients” motivation to keep their teeth,
coordinate treatments with the patient’s and the physical ability to maintain good

optimal hematological status. oral hygiene should be performed.
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i. Poorly motivated patients with exten-
sive dental disease might benefit from
extraction of extensively decayed or
severely periodontally involved teeth,
even if it means full mouth extractions.

ii. Patients with good oral health should
be instructed in the need for a more
aggressive preventive regimen includ-
ing more frequent recare visits.

e Treatment: all active dental disease should
be addressed.

a. Teeth with active caries should be restored
or extracted and all periapical pathology
treated.

b. Preventive oral hygiene including daily
toothbrushing and flossing should be
reinforced.

First 3-6 months posttransplant or until the trans-
planted organ is stable and functional and the proper
level of immunosuppression has been achieved:

e No elective dental treatment should be
performed.

* The need for antibiotic prophylaxis prior
to dental treatment should be made on an
individual basis after consultation with the
transplant surgeon.

Stable, posttransplant:

* Routine dental procedures can be performed
with an emphasis on prevention and pre-
venting infection.

e The oral cavity should be monitored for
signs of opportunistic infections.

e Patients with significant signs and symp-
toms of rejection should only have urgent
dental care provided.

Oral Lesion Diagnosis and
Management

Asthma

Oropharyngeal candidiasis: a side effect of use of
nebulized corticosteroids, due to topical effects
on the oral mucosa. See Fig. 3.3. Only 10-20%
of the dose from an inhaler actually reaches the
lungs, while the rest remains in the orophar-
ynx."” Use of a spacer device attached to the
inhaler can decrease the local effect of steroids
in causing oral candidiasis by maximizing the
lung deposition. Patients should be advised
to rinse their mouth out immediately after
use. Periodic monitoring for candidiasis is indi-
cated and treatment with topical antifungals as
needed.

Figure 3.3 Oral candida infections from a steroid inhaler.
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CF

Patients” diet necessary to maintain adequate
caloric intake often involves eating foods high
in carbohydrates and sucrose. However, pan-
creatic enzymes and vitamins might actually
strengthen the enamel and make the teeth more
caries resistant.”’ Additionally, the use of long-
term antibiotics and salivary buffering capabili-
ties of the pancreatic enzymes may confer some
protection against the development and pro-
gression of dental caries. Altered amounts of
calcium and phosphate in the saliva can lead to
higher calculus formation and a higher inci-
dence of enamel defects.”

Q Risks of Dental Care

Hemostasis

There are no significant concerns regarding
hemostasis related to pulmonary disease unless
the patient is receiving myelosuppressive che-
motherapy for lung cancer.

Susceptibility to Infection
COPD

While no study has established that periodon-
tal disease influences the occurrence of COPD,
several studies have demonstrated a statistical
association between the two conditions,” and
aspiration of oral bacteria may exacerbate
COPD or contribute to recurrent respiratory
tract infections.?

Asthma, Restrictive Lung Disease,
COPD, Lung Transplant

Postoperative antibiotics following surgical
procedures might be necessary in patients on
systemic steroids due to increased risk of post-
operative infection.

Drug Actions/Interactions
Asthma

e Theophylline users: macrolide antibiotics
(erythromycin and clarithromycin) and azole
antifungals should be avoided in patients
taking theophylline because of an increased
risk of theophylline toxicity. Aspirin and
other NSAIDs should be avoided in suscep-
tible patients.

COPD

* Avoid respiratory depressing drugs such as
barbiturates and narcotics.

* Avoid antibiotics including erythromycin,
clarithromycin, and ciprofloxacin and the
azole antifungals in patients taking theoph-
ylline, since they can elevate the concentra-
tion of theophylline to a toxic level.

TB

Avoid acetaminophen in patients currently
taking isoniazid as drug-induced hepatotoxic-
ity may be an issue.

Patient’s Ability to Tolerate
Dental Care

Asthma

The chief concern during delivery of dental care
is prevention of an acute attack. Patient risk
status should be carefully evaluated based on
frequency and precipitating factors for attacks,
types of pharmacotherapy, degree of control
elicited by careful review of systems and pres-
ence of current symptoms, functional limita-
tions, presence of nocturnal symptoms, and
length of time since an emergency room visit.

e Patients with severe asthma and low oxygen
saturation (<90% by pulse oximeter) or those
with sudden onset of unprovoked attacks
might need to receive dental care in a hospi-
tal setting.
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¢ For patients with nocturnal asthma symptoms
or patients who used morning nebulizers,
late morning/early afternoon appointments
are preferable.

It should be confirmed that the patient has
taken his or her most recent scheduled dose of
medication, and the patient’s own short-acting
B, agonist MDI should readily be available in
the operatory (check to make sure it is not
expired).”* If the patient does not use a rescue
inhaler, one should be taken from the emer-
gency kit.

Adjunctive anxiolytic therapy including
nitrous oxide or short-acting benzodiazepines
can be useful in reducing stress in anxious
patients, particularly during potentially stimu-
lating events such as anesthesia administration
or tooth extraction.

Prophylactic use of the rescue inhaler prior
to initiation of treatment may be useful in pre-
venting an attack. Hj-blocking antihistamine
blockers (such as diphenhydramine) can also
be used prophylactically in patients with extrin-
sic asthma.*

Reduction or elimination of agents known to
be triggers for the patient should be attempted:

* Avoid materials with irritating odors (disin-
fectants, methylacrylate).

e Use a dental dam to reduce exposure to par-
ticulate matter like tooth enamel dust and
prophy paste.

e Carefully position cotton rolls and suction
tips.

e For latex-sensitive patients, nonlatex gloves
and dental dams should be used.

e Cold operatory temperatures should also be
avoided.

e Patients who experience respiratory discom-
fort when fully reclined should be treated in
a semisupine position.

COPD

* Patients should be treated in a semisupine or
upright position to prevent orthopnea.

* Rubber dams, while useful in preventing
aspiration of aerosols and tooth/material
particles, may be contraindicated in patients
with more severe disease or those patients
who mouth-breathe.

* There is no contraindication to local anes-
thetics, but limit epinephrine if significant
cardiovascular disease is present.

* Stress reduction including use of low-dose
oral lorazepam (Ativan®) or nitrous oxide
delivered at an overall rate of 3L/min can
be used with caution in anxious patients.

* Nitrous oxide should be avoided in patients
with severe COPD or emphysema because
of increased chance of diffusion hypoxia.

e If supplemental oxygen is needed, low flow
rates of 2-3L/min should be used. Patients
with long-standing or severe COPD are
stimulated to breathe not by hypercarbia but
hypoxia, and high flow oxygen (>5L/min)
may suppress the patient’s drive to inhale.

Asthma, Restrictive Lung Disease,
COPD

The possibility of adrenal suppression in
patients receiving oral corticosteroid therapy is
extremely low. For most routine dental and
simple surgical procedures, increasing the dose
of steroids is not needed.

Restrictive Lung Diseases

Patients should be treated in a semisupine posi-
tion to prevent orthopnea.

Medical Emergencies
Asthma

To manage an asthma attack in the office:

* Stop dental treatment; remove the dental dam
and any cotton rolls and saliva evacuators.

* Note the time that the attack began.

* Raise the back of the dental chair and allow
the patient to assume the position where the
patient feels the most comfortable.
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¢ Administer the short-acting 3, agonist (repeat
as needed) and administer low-flow oxygen
(3-4L/min) by nasal cannula or face mask.

e If the patient does not respond to this treat-
ment or the condition deteriorates, activate
the emergency response system and admin-
ister 0.3-0.5mL (0.01mL/kg of body weight
in children) of epinephrine 1:1000 subcuta-
neously.” Arrange for transport to an emer-
gency medical facility.

Special Considerations
OSA

Oral Appliances
OSA device therapy may be an option for
patients that cannot tolerate CPAP and has
been shown to decrease AHI in most cases,
although not as effectively as CPAP. Oral sleep
appliances have a higher rate of acceptance and
compliance than CPAP and have a lower rate
of morbidity than surgery. The American
Academy of Sleep Medicine (AASM) currently
recommends dental devices only for patients
with mild-to-moderate OSA who are not appro-
priate candidates for CPAP or who have not
been helped by it.* Currently, there are over 30
U.S. Food and Drug Administration (FDA)-
approved OSA devices and another 20 that are
approved only for snoring.”

There are two basic types of oral appliances:

Tongue-retaining devices directly engage the
tongue and pull it forward usually utilizing
some type of suction device.” These devices
are not currently approved by the FDA for
treatment of OSA (see Fig. 3.4).

Mandibular advancement devices are acrylic appli-
ances that are fitted to the maxillary and
mandibular dentition and reposition the
mandible forward. They may be constructed
as a single, nonadjustable device or as two
separate pieces that are connected to allow
adjustable vertical opening and anterior repo-
sitioning as necessary to effectively dilate
the airway (see Fig. 3.5).

Figure 3.4 Tongueretaining device. (courtesy of
Dr. Kenneth Fleisher)

Figure 3.5 Herbst appliance.

Oral appliances are generally well tolerated, but
they are not without adverse effects. Many of
these are short term and easily corrected. They
include nighttime muscle and tooth pain, tem-
poromandibular joint pain, dry lips, excessive
salivation, gingivalirritation,and minor changes
in occlusion in the morning upon immediate
removal. More serious and permanent changes
include loosening of teeth, further damage to
periodontally involved teeth, and permanent
occlusal changes including labioversion of the
maxillary teeth and repositioning of the man-
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Figure 3.6 Malocclusion from oral appliance (courtesy of Dr. Kenneth Fleisher).

dible in a downward, forward position resulting
in an open posterior bite® (see Fig. 3.6).

Patients should be closely monitored every
6 months following fabrication of an oral sleep
appliance to monitor fit, patient comfort, and
compliance, and to check for unanticipated
tooth movement and undergo a polysomno-
gram with the oral appliance in place to evalu-
ate its effectiveness.”
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Endocrine and Metabolic

Endocrine and metabolic disorders of particu-
lar importance to dentistry include disorders
of the pancreas, adrenal glands, and thyroid
gland, and as such, this chapter is divided into
three sections.

. Background

Description of Disease
Diabetes Mellitus (DM)

DM is a hormonal metabolic disorder of mul-
tiple etiologies characterized by chronic hyper-
glycemia resulting from deficiencies in insulin
secretion or function or both.

Pancreatic Cancer

The pancreas is a major endocrine and diges-
tive organ that produces hormones, including

Terry D. Rees DDS, MSD

insulin, glucagon, and somatostatin, and
secretes pancreatic juice containing digestive
enzymes that assist the absorption of nutrients
and digestion in the small intestine. Cancer of
the pancreas has a median survival of 6-12
months. This grim outcome largely relates to
the aggressiveness of the malignancy, difficulty
in establishing early diagnosis, low rate of resec-
tion, and lack of an effective chemotherapy
agent to treat the tumor.

Pathogenesis/Etiology
DM

Sustained hyperglycemia adversely affects all
body tissues. Classic complications of DM
include retinopathy, nephropathy, neuropathy,
macrovascular disease (cardiovascular, cerebro-
vascular, peripheral vascular), altered wound
healing, and possibly increased incidence
and severity of periodontal diseases. These
effects may become more profound in dia-
betics who smoke or have other major medical
conditions.
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Classification:

e Type 1 DM is immune mediated. The autoim-
mune response usually occurs in children
and young adults accounting for 5-10% of
all diabetics. Individuals with type 1 DM
require insulin supplementation for life.
Undiagnosed type 1 DM is associated with
the classic symptoms of polydipsia (exces-
sive thirst), polyurea (frequent urination),
and polyphagia (excessive hunger), and if
untreated, it can lead to ketoacidosis, coma,
or death.

e Type 2 DM is characterized by impaired
insulin resistance, and it may be associated
with low, normal, or increased insulin pro-
duction. It occurs most commonly in adults
and is associated with obesity or the meta-
bolic syndrome. Increasing obesity and
reduced physical activity among children
have resulted in a markedly increased
incidence of type 2 DM in younger
individuals.

e Gestational DM may affect 7% of pregnant
females in the United States resulting in
more than 200,000 new cases annually.' It is
defined as increased insulin resistance that
develops during pregnancy. Gestational DM
is more common in women who are obese
and who are at increased risk for other
adverse pregnancy outcomes. It may lead to
significant perinatal morbidity and mortal-
ity, as well as obesity and diabetes in the
offspring. After delivery, most women return
to a normoglycemic state but 30-50% will
subsequently develop type 2 DM within 10
years.

* Prediabetes (increased risk for DM): Glucose
levels are higher than normal but not high
enough for a diagnosis of DM.

* Metabolic syndrome: The presence of certain
risk factors increases the likelihood of devel-
oping type 2 DM. These include a positive
family history, obesity, and a cluster of
factors sometimes referred to as the meta-
bolic syndrome (dyslipidemia, hyperten-

sion, visceral obesity; abnormal coagulation

factors; and endothelial dysfunction). These

factors collectively increase insulin resis-
tance, induce hyperinsulinemia, and impair
glucose tolerance.

e Impaired glucose tolerance (IGT): Affected indi-
viduals are usually normogylcemic but may
develop hyperglycemia after large glucose
intake.

* Impaired fasting glucose (IFG): Glucose levels
respond normally after food consumption
but fasting glucose levels remain somewhat
elevated.

o Both IGT and IFG are associated with
increased insulin resistance. Type 2 DM
may develop in 40-50% of affected indi-
viduals within 10 years of onset. Type 2
DM may sometimes be prevented if treat-
ment is initiated in individuals who have
IGT or IFG.?

Pancreatic Cancer

Ductal adenocarcinoma accounts for >80%.
Most arise in the pancreatic head and act in a
highly aggressive manner with frequent inva-
sion of the vascular, lymphatic, and perineural
tissue. In most instances, it affects the exocrine
(digestive enzyme producing) portion of the
pancreas, but the endocrine (insulin producing)
portion may be affected as well. Causes remain
unknown, with smoking, DM, and genetics
being likely risks.’

Epidemiology
DM

DM has reached epidemic proportions in the
United States and around the world, and its
impact is worsened by the fact that many dia-
betics are unaware that they have the disease.
US. statistics are reported annually by the
Centers for Disease Control and Prevention
(CDC):
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e [Incidence: In 2010, 1.9 million Americans >20
years of age were newly diagnosed with
DM.

e Prevalence: In the United States, 25.8 million
children and adults (8.3% of the U.S. popula-
tion) had DM of which 7.0 million were
undiagnosed. Prediabetics (persons at risk)
were estimated at 79 million people.

* Race/Ethnicity: Minority populations are at
higher risk. DM occurs in 7.1% of non-
Hispanic whites, 8.4% of Asian-Americans,
11.8% Hispanics, and 12.6% non-Hispanic
blacks.

® Mortality: DM is the seventh leading cause
of death in the United States.

Pancreatic Cancer

It is the fourth leading cause of mortality from
cancer, primarily because <20% of patients
present with localized potentially curable
tumors.® Individuals of both sexes and all races
may be affected. For 2011, there are estimated
to be 44,030 new cases and 37,660 deaths from
pancreatic cancer.

H Coordination of Care
\ between Dentist and
Physician

DM

The dentist should review the patient’s medical
history, take vital signs, and evaluate for oral
signs and symptoms of undiagnosed or inade-
quately controlled DM. If the patient has severe
periodontal disease, the physician should be
reminded that periodontal therapy may improve
metabolic control and allow adjustments in
drug dosages. Medical consultation may be
necessary to determine health status and if
planned dental treatment can be safely and
effectively accomplished. The physician should
provide laboratory test results to the dentist on
request and make the dentist aware of any dia-

betic complications that may be present. On
occasion, the physician may need to adjust the
patient’s DM medications to insure sustained
metabolic control before, during, and after sur-
gical procedures.*

Pancreatic Cancer

Because of the aggressive nature and current
unavailability of effective screening tools, the
dentist is unlikely to be asked to provide defini-
tive elective treatment for the patient with
active pancreatic cancer. However, emergency
dental care may be needed. If so, the physician
should be queried about planned medical treat-
ment and when it is to be accomplished.
Optional dental treatment should be coordi-
nated so as not to interfere with planned
surgery, radiation therapy, or chemotherapy.

'& Il. Medical Management

Identification/Medical History/
Physical and Laboratory
Examination

DM

The American Diabetes Association and World
Health Organization recognize four suitable
tests to diagnose DM. Plasma glucose can be
measured in a fasting state, randomly (nonfast-
ing), or 2 hours after consumption of a mea-
sured quantity of glucose. Abnormal findings
must be present on two separate occasions to
establish the diagnosis. See Table 4.1.

Determination of glycated hemoglobin
(HbAlc) percentage has recently been added as
a diagnostic tool for DM with an HbAlc 26.5%
indicating DM. HbAlc is also used to monitor
long-term metabolic control because it evalu-
ates blood glucose levels over a period of 30-90
days.”*
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Table 4.1. American Diabetes Association Diagnostic Criteria for Diabetes Mellitus

Diagnostic Test

Test Result Diagnostic Criteria

Fasting plasma glucose

Random plasma glucose

2-hour plasma glucose (after 75 oral glucose load)
HbA1c (glycated hemoglobin)

>126mg/dL (7.0 mmol/L)
>200mg/dL (11.1 mmol/L)
>200mg/dL (11.1 mmol/L)
>6.5%

Glycated hemoglobin (HbA1c) test of
diabetes mellitus metabolic status

Normal range <6%
Good control <7%
Moderate control 7-8%
Poor control >8%

(& J

Pancreatic Cancer

e Screening: Currently, it is neither advisable
nor cost-effective to screen the general popu-
lation for pancreatic cancer, but it is custom-
ary to screen individuals who are at high
risk. A mechanism for early diagnosis is
badly needed and the use of salivary bio-
markers offers great promise as one such
mechanism.”

e Diagnosis: Diagnosis is usually based on
physical examination and evaluation of
signs and symptoms (weight loss, jaundice,
abdominal bloating and pain, malaise, diar-
rhea, nausea, elevated blood sugar). Specific
tests include computed tomography (CT),
ultrasound, endoscopy and possibly needle
biopsy.

Medical Treatment
DM

A primary goal of diabetes care management is
to maintain an HbAlc <7% so as to reduce
microvascular and neuropathic complications.®

Type 1 DM requires insulin supplementa-
tion. Insulins are classified as rapid, short,
intermediate, or long acting. Each class induces
variable onset of peak activity and duration.
See Table 4.2. Patients frequently use a com-
bination of the various types in order to main-
tain a normal or near-normal level of plasma
glucose.

Type 2 DM may be treated with weight loss,
exercise, and oral antidiabetic medications that
improve carbohydrate metabolism, decrease
insulin resistance, or increase insulin produc-
tion. See Table 4.3. Over time, individuals with
type 2 DM may experience a reduction in
insulin production and consequently require
insulin supplementation.

* Prognosis: Prognosis is good for diabetics
who respond adequately to insulin, oral
antidiabetic medications, weight loss, and
exercise. However, diabetes affects multiple
organs,and even with treatment, diabetics are
atincreased risk for blindness, kidney failure,
heart disease, stroke, limb amputation, and
peripheral neuropathy. Diabetics who main-
tain rigid control of their blood glucose at
normal or near-normal levels are much less
likely to experience these complications.

Pancreatic Cancer

It can be cured if diagnosed early and surgical
removal is complete. Chemotherapy, radiation
therapy, and targeted therapy may enhance
and prolong life.
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Table 4.2. Standard Insulins and Insulin Analogs

Insulin Onset Peak Duration
Standard
Regular 30-60 minutes 2-3 hours 8-10 hours
NPH 2-4 hours 4-10 hours 12-18 hours
Lente (zinc insulin) 2-4 hours 4-12 hours 12-20 hours
Ultra Lente (extended) 6-10 hours 10-16 hours 18-24 hours
Analogs
Lispro (Humalog®) 5-15 minutes 30-90 minutes 4-6 hours
Aspart (Novolog®) 5-15 minutes 30-90 minutes 4-6 hours
Glargine (Lantus®) 2-4 hours None 20-24 hours
Glulisine (Apidra®) 20-30 minutes 30-90 minutes 1-2.5 hours

Table 4.3. Oral Antidiabetic Medications

It is often prudent to discuss the patient’s

Medication
Class/Drugs

Action

Sulfonylureas
Glyburide
Glipzide
Glimepiride

Meglitides
Repaglinide
Nategline

Biguanides
Metformin

Thiazolidinediones
Rosiglitazone
Proglitazone

Alpha-glucosides
Acarbose
Meglitol

Combination agents

Stimulate insulin
secretfion

Stimulate rapid
insulin secretion

Block liver production
of glucose

Improve insulin
sensitivity

Slow carbohydrate
absorption

Multipurpose

T/ Il.
Il

Evaluation
DM

Dental Management

Diabetics require a complete medical history
supplemented by careful questioning regard-
ing their status.

medical status with the physician and obtain
medical input before performing invasive
dental therapy, particularly in the poorly con-
trolled diabetic.

Pancreatic Cancer

Patients and their physicians should be queried
regarding the course of treatment and the
patient’s overall health status.

Dental Treatment Modifications
DM

The well-controlled diabetic can usually be
managed conventionally to include most surgi-
cal procedures.

* Maintenance of a normal postsurgical diet is
important. If this is not possible, dietary
supplements should be recommended.

* Occasionally, it may be necessary for the
patient’s physician to modify insulin proto-
cols to insure a stable postoperative outcome.
Patients may require reduction of insulin
dose immediately prior to oral surgical pro-
cedures that will result in reduced calorie
oral intake so as to prevent unintended
hypoglycemia.
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Key questions to ask the diabetic patient 9

* What type of diabetes do you have?

How old were you when diabefes was diagnosed2 How long has it been since the
diagnosis?

What medications do you take?

How do you monitor your blood sugar levels?

How often do you see your doctor about your diabetes2 When was the last visit to your doctor?2
How does your doctor monitor your blood sugar levels2

What was the most recent HbATc (A1C) result?

Do you ever have episodes of very low or very high blood sugar?

Do you ever find yourself disoriented, agitated, and anxious for no apparent reason?

Do you have any mouth sores or discomfort?

Does your mouth feel dry?

Do you have any other medical conditions related to your diabetes, such as heart disease,
high blood pressure, history of stroke, eye problems, numbness of limbs, kidney problems,
delays in wound healing, history of severe gum disease? If so, what?

Key questions to ask the diabetic patient’s physician

e What medications does the patient take? Is the patient compliant with the prescribed drug
regimen?

Does the patient have a history of diabetic hyperglycemic or hypoglycemic crisis@

What are the most recent laboratory findings for the patient, in particular the HbATc2

Does the patient have other medical problems that might affect dental care?

Do you feel prophylactic antibiotics are indicated prior to dental procedures?

Key questions to ask the pancreatic cancer patient 9

e When was your cancer diagnosed?

e What treatments have you had or are proposed?
Do you have other medical conditions related to your cancer such as DM, thyroiditis, Addison’s
disease, or Cushing’s disease?

* During your cancer therapy have you developed any problems with excessive or prolonged
bleeding?




Endocrine and Metabolic Disorders 75

9 Key questions to ask the pancreatic cancer patient’s physician

e What is the course of treatment for this patient? What are the adverse effects of the

treatment?

sedation, or antibioticse

procedure?

Does the patient have other medical problems that might affect dental treatment?

Do you feel the patient will be able to tolerate the dental treatment without difficulty?

Are any special precautions indicated during dental treatment?

Are there contraindications to use of local anesthetics, parenteral conscious sedation, oral

e |Is the patient likely to have excessive or prolonged bleeding following an invasive dental

* Do you feel prophylactic antibiotics are indicated prior to dental treatmente

Marginally or poorly controlled diabetics
should be treated with caution. Elective dental
treatment should be avoided until the patient
is stabilized. If the patient has associated
medical complications, apply appropriate steps
necessary in management. Patients should
be encouraged to maintain excellent oral hy-
giene and comply with recall appointments. If
dental caries is a potential problem, fluoride-
containing, caries-preventive agents are appro-
priate. Xerostomia should be managed on a
case-by-case basis.

It is well known that in patients with poor
glycemic control, surgical stress promotes
hyperglycemia through the release of various
hormones and inflammatory cytokines, possi-
bly predisposing them to poor wound healing,
surgical site infections, and even diabetic keto-
acidosis. However, glycemic control has not
been shown to influence the rate of postex-
traction epithelialization and thus healing in
diabetic patients.” Dental implants can usually
be successfully placed in well-controlled dia-
betics and possibly in moderately controlled
individuals. However, implant placement in
poorly controlled diabetics has an unpredict-
able prognosis and, if possible, should be
avoided."

Pancreatic Cancer

e Elective dental treatment is not indicated
during cancer treatment.

Oral Lesion Diagnosis and
Management

DM

Oral manifestations of undetected or poorly
controlled DM are common. See Fig. 4.1. They
may include xerostomia, burning mouth (pos-
sibly due to neuropathy), delayed wound
healing, increased incidence and severity of
infections, enlargement of parotid salivary
glands, gingivitis, and periodontitis." Con-
versely improved periodontal health may facil-
itate metabolic control.” The effect of DM on
caries risk is unclear. Candidiasis is a frequent
secondary infection in the presence of xerosto-
mia and among denture wearers."”

Pancreatic Cancer

Some evidence suggests that poor oral health
may slightly, but significantly, increase risk
for pancreatic and other cancers. However, a




76  The ADA Practical Guide to Patients with Medical Conditions

cause—effect relationship has not been estab- may be at risk of excessive bleeding if actively
lished, and individuals with oral infection share undergoing myelosuppressive chemotherapy.
some risk factors (smoking and possibly genetic
similarities) with those with pancreatic cancer.

At any rate, cohorts of individuals with pancre- Susceptibility to Infection

atic cancer can be expected to have more tooth o .
loss and periodontal disease than the general DM: Antibiotic coverage should be considered

population. 15 for emergency surgical procedures required
to treat acute oral infection. For surgical

therapy, ask the patients to bring their glu-

Risks of Dental Care cometer to the appointment if they have one

A and have them take and record their preop-

Hemostasis erative plasma glucose level prior to the
procedure.

DM: No major concern. Pancreatic Cancer: Emergency treatment should

Pancreatic Cancer: If extractions or other oral be the minimum required to eliminate the

surgical procedures are necessary, the patient oral problem. For this reason, antibiotic

Figure 4.1 Oral signs of undiagnosed/uncontrolled diabetes mellitus. (a) Xerostomia; (b) chronic candidiasis;
(c) multiple periodontal abscesses; (d) severe periodontal disease; (e) rapidly progressive alveolar bone loss over
a 2-year period of time.



Figure 4.1 (Continued)

77
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therapy may be the treatment of choice for
immediate management of most oral infec-
tions. If on cytotoxic chemotherapy, consider
potential immune suppression.

Drug Actions/Interactions

DM: Prescribing systemic corticosteroids may
decrease the effectiveness of oral hypoglyce-
mic agents and may enhance blood glucose
levels; topical steroids with low systemic
absorption should not be of concern. Large
doses of nonsteroidal anti-inflammatory
drugs (NSAIDs) or aspirin may increase the
hypoglycemic effect of insulin or oral hypo-
glycemic drugs.

Pancreatic Cancer: If on cytotoxic chemother-
apy, consider potential myelosuppression.

Patient’s Ability to Tolerate
Dental Care

DM: Surgical patients are best scheduled in the
morning after a normal meal and after using

normal insulin or oral antidiabetic medica-
tions. Insulin-using patients should be
queried about last food intake to assure
blood sugar levels will be adequately main-
tained until next meal time. Adhere to office
stress reduction protocols, obtain profound
local anesthesia, and provide analgesics as
necessary for postoperative discomfort.

Pancreatic Cancer: A stress reduction protocol
should be followed. Procedures should be
short and the area(s) of treatment small.
Obtain profound anesthesia if necessary
using local anesthetics with vasoconstrictors
after medical clearance.

Medical Emergencies

Be prepared to manage diabetic emergencies.
Although rare, hyperglycemia can be life threat-
ening and is seen far less frequently in type 2
diabetics. Both type 1 and type 2 diabetics are
much more likely to experience hypoglycemia
during dental treatment in this era of “tight”
glycemic control.'®

-~

Hyperglycemia

office.

Hypoglycemia

3-4tsp sugar, glucose tablet).

cularly or subcutaneously.

cian of the event.

(&

Recognition and management of diabetic emergencies

* Onset is usually slow, and consequently, ketoacidosis and hyperglycemic crisis are rare in the dental

e Signs include mental disorientation, sweating, coma, and even death.
 Patients with ketoacidosis require medical treatment, so activate the emergency medical system, adminis-
ter oxygen, monitor vital signs, and perform cardiopulmonary resuscitation if needed.

* DM patients are far more likely to experience a hypoglycemic emergency in the dental office.
 Signs include disorientation, agitation, anxiety, sweating, seizures, loss of consciousness, and death.
e |f the patient can take food by mouth, give approximately 15g of carbohydrate (4-60z of fruit juice,

e |f the patient is unable to take food by mouth and no IV access is present, give 1 mg glucagon intramus-
¢ The patient should respond fully within 15 minutes but should be monitored for at least 1 hour.

* Be prepared fo activate the emergency medical system if necessary.
e |f the patient recovers uneventfully from a hypoglycemic crisis, it is advisable to notify the patient’s physi-

™




Endocrine and Metabolic Disorders 79

. Background

Description of Condition

The adrenal cortex produces more than 50 ste-
roids, but the principal products are:

e glucocortisol (cortisol)—maintains homeo-
stasis by regulating many essential functions
such as digestion and metabolism, the
immune system, blood glucose levels, and
the reactions of the body to stress;

* mineralocorticoid (aldosterone)—regulates
kidney function and helps control blood
pressure and appropriate levels of blood
minerals.

The adrenal cortex is regulated by pituitary
adrenocorticotrophic hormone (ACTH), which,
in turn, is regulated by the release of cortico-
tropic releasing hormone (CRH) from the hypo-
thalamus. Thehypothalamus—pituitary—adrenal
(HPA) function is sustained by a biofeedback
mechanism that is controlled by blood levels of
cortisol.

Several diseases or disorders may interfere
with normal adrenal function resulting in
hormone insufficiency or excessive cortisol
production.

Pathogenesis/Etiology
Adrenal Insufficiency (Al)

e Primary Al (Addison’s disease) occurs when
the adrenal glands are destroyed by granu-
lomatous diseases, hemorrhage, idiopathic
atrophy, or most often, due to development
of autoimmune adrenocortical antibodies.

o Secondary Al results when the hypothalamic-
pituitary axis fails to produce sufficient
quantities of ACTH. The most frequent etio-
logical factor is iatrogenic administration of
glucocorticoids in treatment of various sys-
temic disorders, leading to adrenal atrophy.

o Acute Al (adrenal crisis) may manifest as pro-
gressive adrenal failure usually occurring in
association with a physically or emotionally
stressful event.

e Chronic Al may develop progressively over
several years leading to a characteristic
yellow-brown (bronzing) cutaneous hyper-
pigmentation caused by the increased pro-
duction of ACTH.

Cushing’s Syndrome (CS)

CS represents an excess of circulating cortico-
steroids. This may be induced by tumors of
the adrenal or pituitary gland but most often
results from administration of glucocorticoids
in treatment of a variety of medical conditions.
Glucocorticoid replacement therapy is typically
given in doses to match normal daily secretory
rate of cortisol, which is about 20mg/day. This
can be accomplished by using either short-
acting (cortisone, hydrocortisone) or long-
acting (prednisone, dexamethasone) agents.
See Table 4.4. Over time, adrenal atrophy occurs
and the individual may become unable to ade-
quately manage emotional or physical stress,
potentially leading to an adrenal crisis."”

Epidemiology

Incidence of primary Al is approximately
50:1,000,000 persons. However, secondary Al
incidence is 150-180:1,000,000 most often due
to long-term medical use of corticosteroids. Six
million Americans may have undiagnosed Al
related to steroid withdrawal, which may only
become clinically significant during times of
physiological or emotional stress.

ﬁ Coordination of Care

| between Dentist and
Physician

As a rule, dental treatment should not be per-

formed on individuals with known or sus-

pected AI without prior medical consultation.
The physician should be informed of the nature
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Table 4.4. Characteristics and Relative Potencies of Glucocorticoids

Glucocorticoid Approximate

Equivalent Dose/

Anti-Inflammatory
Effectiveness (mg)

Half-Life
(Biologic) Hours

Daily Dose above
which HPA Axis
Suppression Is
Possible® (mg)

Male Female
Short acting
Cortisone 25 25-35 20-30 8-12
Hydrocortisone (cortisol) 20 20-30 15-20 8-12
Intermediate acting
Methylprednisolone 4 7.5-10 7.5 18-36
Prednisolone 5 7.5-10 7.5 18-36
Prednisone 5 7.5-10 7.5 18-36
Triamcinolone 4 7.5-10 7.5 18-36
Long acting
Betamethasone 0.6 1-1.5 2.5-5 36-54
Dexamethasone 0.8 1=1.5 1=1.5 36-54

¢ Intended as a guide only. The dose in an individual depends on total body surface area.

HPA, hypothalamic—pitvitary-adrenal.
Adapted from Dubois.'®

of the planned dental therapy and queried
regarding the current health status of the
patient, the degree of control achieved by
current medical treatment, and any precautions
or requirement for supplemental corticoste-
roids during dental treatment. The physician in
turn should inform the referring dentist regard-
ing the results of laboratory tests, any medica-
tions that have been prescribed for the patient,
and the presence of other collateral diseases or
disorders.

t‘f)\ ll. Medical Management

Identification/Medical History/
Physical and Laboratory
Examination

A screening test for random plasma cortisol
levels may identify individuals who require

further adrenal function evaluation. Plasma
ACTH levels and ACTH-stimulating tests are
diagnostically useful but time-consuming and,
therefore, only appropriate for individuals with
mild symptoms for whom medical treatment
decisions can be delayed. Testing for anti-
adrenal antibodies is important since approxi-
mately 80% of primary Al is caused by an
autoimmune stimulus. CT abdominal scan and
other special tests are useful in investigating for
possible tumors.

Common signs of chronic Al include bronze-
colored hyperpigmentation of the skin, most
noticeable on sun-exposed body surfaces.
Other common complaints include weak-
ness, fatigue, and hypotension, especially
orthostatic hypotension. Insufficiency of
aldosterone may result in loss of extracellu-
lar fluid volume leading to compensatory
loss of plasma from blood vessels (hypovo-
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lemia), an increase in total body potassium
(hyperkalemia) and acidosis."”

Common signs of CS may include upper body
weight gain, and unusual fat deposition in
the back of the neck (buffalo hump) and face
(moon face), but other features are usually
present including facial hirsutism, easy
bruising, weakness and fatigue, hyperten-
sion, elevated blood glucose, decreased sex
drive, and secondary osteoporosis.

Medical Treatment
Al

Al is usually treated by administration of sys-
temic corticosteroids. If possible, the dosage
should be carefully balanced depending on endog-
enous cortisol production since an excess of
exogenous steroids may lead to adrenal atrophy.

Prognosis:

e Acute Al—dismal prognosis if undetected
and/or untreated.

e Chronic Al—may lead normal lives if life-
long adequate corticosteroid replacement
therapy is provided. On rare occasions, bor-
derline or subclinical autoimmune Addison’s
disease may spontaneously remiss, although
a reduced life expectancy and increased risk

for oral cancer has been reported in autoim-
mune ALY

Cushing’s Disease

Cushing’s disease is CS caused by pituitary cor-
ticotroph tumors producing excessive secretion
of corticotropin. Adrenal adenomas and carci-
nomas can also produce CS. Treatment involves
surgical removal of the tumor.”

1\ lll. Dental Management
u

il

Evaluation

Al patients and their physicians should be
queried regarding the course of medical treat-
ment and the patient’s overall health status.

Dental Treatment Modifications

* Be alert for signs and symptoms of AL
* Do not treat individuals with known or sus-
pected Al without medical consultation.

Oral Lesion Diagnosis and
Management

e Oral Mucosal Hyperpigmentation: The oral
cavity in patients with chronic Al may

Key questions to ask the adrenal insufficiency patient

condition?

and symptoms now?

* How long has it been since your diagnosis? How often do you see your doctor about your
* What signs and symptoms caused your physician to test you? Do you have any of those signs
* Do you have any disorders related to your adrenal dysfunction such as DM, hypertension,

osteoporosis, gastrointestinal ulcers, and slow healing?
* What medications do you take? What dosage? Has the dosage changed recently?
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Key questions to ask the adrenal insufficiency patient’s physician

* What medications does the patient take? What dosage? How long?

* s the patient compliant with the prescribed drug regimen?

* Has the patient ever presented with an adrenal crisis@

* Do you feel the patient needs corticosteroid supplementation for dental treatmente

* Do you feel the patient needs prophylactic antibiotic coverage for dental procedures?

present with bluish-black mottling of oral Risks of Dental Care
mucosa, palate, and lips (Fig. 4.2).2'* A

e Osteoporosis-Related ~ Periodontal — Disease: .
There is no increased risk for caries, and sus- Hemostasis
ceptibility to periodontal diseases does not ¢ Not a major concern.
appear to be markedly increased despite
long-term corticosteroid therapy. However,
osteoporosis often associated with long-

Susceptibility to Infection

term steroid supplementation may accel- * There is no clear evidence concerning the
erate bone loss if periodontal disease is need of antibiotic prophylaxis prior to dental
present. treatment for patients on chronic corticoste-

Figure 4.2 Composite view of Al-associated oral hyperpigmentation.



Endocrine and Metabolic Disorders 83

roid therapy. Patients being treated with sys-
temic corticosteroids may be susceptible to
systemic toxemias in the presence of local-
ized oral infections so prophylactic antibiot-
ics may be indicated in these cases. No
antibiotic prophylaxis is warranted if the
daily steroid dose is <10mg prednisone.”

Drug Actions/Interactions

e Chronic glucocorticoid therapy may pre-
dispose to oral candidiasis or oral herpes
recurrence.

Patient’s Ability to Tolerate
Dental Care

e Use a stress reduction protocol for dental
treatment, long-acting local anesthetics, and
good postoperative pain control.

e Patients on long-term steroid therapy, with
theoretical adrenal suppression, do not require
supplementary “steroid cover” for routine
dentistry under local anesthesia, including

minor surgical procedures. In addition, pa-
tients on long-term daily corticosteroid
therapy, the equivalent of 10mg of predni-
sone or more, usually have an adequate level
of corticosteroid reserve. If a patient with
HPA suppression has recently tapered off the
exogenous steroid, a preprocedure steroid
dose for a stressful dental procedure mightbe
warranted. Corticosteroid supplementation
may be beneficial during the operative and
postoperative period for dentistry performed
under general anesthesia.***

Medical Emergencies

Adrenal Crisis

Dental treatment or oral infections have been
anecdotally reported to precipitate adrenal
crisis on very rare occasions.**”

* Be prepared to manage medical emergen-
cies. In acute adrenal crisis, administer
100mg of hydrocortisone intravenously or

* Negligible risk

e Mild risk

Steroid supplementation guidelines for dental patients with adrenal insufficiency*

o Using topical or inhaled steroids or previous history of regular steroid use.
= No supplementation required for routine dental procedures.
o Taking daily systemic steroids at dose below level for HPA axis suppression or alternate day therapy.
= No supplementation required for routine dental procedures.
Taking daily systemic steroids at dose above level for HPA axis suppression.
= No supplementation required for routine dental procedures.

™

Taking daily systemic steroids and minor oral surgery (e.g., a few simple extractions, biopsy, minor
periodontal surgery) lasting <1 hour is planned.
= Ensure that the patient takes 25 mg of hydrocortisone equivalent prior to procedure.

* Moderate-major risk
Taking daily systemic steroids (or has low adrenal reserve) and major oral surgery (e.g., multiple
extractions, quadrant periodontal surgery, osseous or bony impaction extractions), procedures >1
hour in duration, use of general anesthesia, anticipated significant blood loss.
= The glucocorticoid target is 50-100mg/day of hydrocortisone equivalent the day of surgery

and the first postoperative day.

* Infection, stress, and pain increase the risk of adrenal crisis in susceptible patients.
Key: HPA, hypothalamic—pituitary—adrenal.
Adapted from Miller et al.?®
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Signs and symptoms of adrenal failure
Hypotension Headache
Lethargy Confusion
Nausea and vomiting Syncope
Abdominal pain Fever
Hypoglycemia Seizures
Hypovolemic shock Cardiovascular
collapse
Coma and death

(& J

intramuscularly. Be prepared to perform
basic life support and activate the emer-
gency medical system.

I. Background

Description of Diseases

Thyroid hormones play a major role in growth
and development in infancy and childhood,
and on cellular turnover and energy metabo-
lism in adults. See Table 4.5. Gland function is
controlled by the HPA feedback mechanism.
Circulating thyroid hormone levels regulate
hypothalamus release of thyrotropin-releasing
hormone (TRH). TRH acts on the anterior pitu-
itary gland to produce thyroid-stimulating
hormone (TSH) causing the thyroid to release

hormones as needed. When this feedback
mechanism malfunctions, it may result in either
deficiency or excess of thyroxine (T4) that may
seriously affect body functions.

Although thyroid malfunction can occur in
infants resulting in developmental abnormali-
ties, the dentist is most likely to encounter indi-
viduals who develop thyroid malfunction later
in life.

The most common cause of thyroid disease
worldwide is iodine deficiency leading to for-
mation of goiters and to hypothyroidism.
In developed nations, however, most thyroid
diseases are of autoimmune etiology. Most
Americans afflicted with thyroid diseases are
unaware of their condition. See Table 4.6:

A. Hyperthyroidism: Diseases Associated with

Excess Circulating Thyroid Hormones

e Thyrotoxicosis is an inclusive term that
identifies excess thyroid hormone levels
regardless of cause and with or without
frank hyperthyroidism.

* Graves’ disease (diffuse toxic goiter) is an
autoimmune disorder, more common in
women, in which immunoglobulins are
directed against TSH receptors, allowing
for retention of excessive quantities of
TSH. It is the most common cause of
hyperthyroidism. The elevated TSH level
induces overproduction of T4, resulting
in formation of diffuse toxic goiters. Signs
and symptoms can be quite varied,

Table 4.5. Hormones Secreted by the Thyroid and Their Normal Ranges

Hormone/Test Normal Range

Function

Thyroxine (T4) 4.5-11.2mcg/dL

Triiodothyronine (T3) 100-200ng/dL

Calcitonin <10pg/mL

This iodine-rich hormone is primarily protein bound
in blood, and it acts as a prohormone for T3.

T3 is largely free in blood and four times more
active in life functions than T4.

Calcitonin interacts with parathyroid hormone to
regulate serum calcium and phosphorus levels.
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Table 4.6. Characteristics of Thyroid Diseases

Category Hypothyroidism Hyperthyroidism
General Weakness, lethargy, hoarse voice, Fatigue and weakness
weight gain
Metabolic Cold intolerance, decreased basal Heat infolerance, increased appetite,

Central nervous
system

Skin
Cardiac/pulmonary

Other

metabolic rate, weight gain

Slurring of words, sleep apneaq,
decreased concentration, mental
slowness

Decreased sweating, coarse hair,
nonpitting edema (myxedema)

Dyspnea, bradycardia, diastolic
hypertension

Macroglossia, salivary gland
enlargement, chronic constipation,
muscle cramps and pain, cretinism

(children)

weight loss

Tremor, emotional lability, nervousness,
sleep disturbances

Excessive perspiration, warm moist skin,
fine hair or alopecia

Dyspnea, palpitations and tachycardia
(associated with widened pulse pressure)

Menstrual dysfunction, enlargement of
thyroid gland, proptosis or
exophthalmos

ranging from rosy skin to significant eye
involvement. If untreated, exophthalmos
may occur and may progress to vision
loss. Graves’ disease can be successfully
treated, but once ophthalmopathic
changes have occurred, they tend to remain.

B. Hypothyroidism: Disorders Associated with
Reduced Circulating Thyroid Hormones
e lodine insufficiency is the most common

cause of hypothyroidism worldwide,
especially in undeveloped countries.
Iodine is stored in the thyroid and is
required to manufacture thyroid hor-
mones. Abnormal enlargement of the
thyroid or goiters tend to develop in an
effort to compensate for the deficiency.
Goiters may remain permanent if the
deficiency exceeds 5 years’ duration.

Hashimoto’s thyroiditis, an autoimmune
inflammatory thyroid condition, with
possible genetic propensity, is the most
common cause of hypothyroidism in
developed countries. It may initially

increase T4 output, but ultimately leads
to hypothyroidism.

Congenital hypothyroidism (cretinism) can
cause severe developmental deformities
and mental deficiencies in children, but
these canbe prevented if the abnormality is
detected early in infancy. In medical prac-
tice, it has become standard practice to
perform thyroid function tests neonatally
inorder to detectand correct the deficiency.
Early treatment may result in normal
growthand developmentand mental acuity.

* Myxedema results from prolonged un-

treated hypothyroidism. Facial changes
of myxedema are characterized by a dull
expression, puffy eyelids, coarse skin, dry
hair, dysgeusia, and an enlarged tongue.
Mental and physical activities are slowed,
and lethargy is a dominant feature.

C. Thyroid Cancer
e There are four histological types of

thyroid cancer: papillary, follicular, med-
ullary, and anaplastic. The papillary and
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follicular forms are well differentiated,
and they progress slowly. They are very
responsive to treatment and have a very
high survival rate.

Pathogenesis/Etiology

Hyperthyroidism occurs when the gland pro-
duces an excessive quantity of circulating bio-
logically active T4. Untreated hyperthyroidism
can lead to severe complications, including
acute life-threatening thyroid crisis or “storm,”
resulting in coma and death. Fortunately,
thyroid storm rarely occurs and is most likely
in patients who have a long history of hyper-
thyroidism or in those with one or more goiters.

Hypothyroidism results from a deficiency of
thyroid hormone production, or resistance to
thyroid hormone action. In addition to
Hashimoto’s thyroiditis, other precipitating
factors may include iron-deficiency anemia, or
acquired conditions such as thyroidectomy,
previous treatment with radioactive iodine,
excessive ingestion of antithyroid drugs, or use
of lithium or other drugs. There are several
metabolic manifestations of hypothyroidism,
and secondary cardiovascular effects may be
severe. The heart may become dilated and
enlarged and cardiac output is diminished, but
there appears to be no increased risk for mor-
bidity. However, on rare occasions, in elderly
individuals with severe dysfunction, hypothy-
roidism may induce coma, which has a high
mortality rate.

N

Signs of thyroid crisis or storm

Restlessness

Nausea and vomiting
Abdominal pain

Fever

Profuse sweating

Tachycardia and arrhythmias
Pulmonary edema

Congestive heart failure
Coma with severe hypotension
Death

(& J

Thyroid Cancer

There are four histological types:

o Papillary—80%; this tends to develop
between the ages 30 and 50 years.

* Follicular—15%; this usually occurs in indi-
viduals >40 years.

*  Medullary—3%,; this progresses slowly but is
more likely to metastasize.

* Anaplastic—2%; this is very aggressive and
often invades esophageal tissue resulting in
a very low survival rate.

Risk factors include women >40 years, previous
radiation exposure especially in childhood, and
a family history of thyroid cancer or goiters.

Epidemiology
Hyperthyroidism

Hyperthyroidism occurs in 80/100,000/year in
females and 8/100,000/year in males.” It can
occur in people of all ages but generally peaks
in the third decade.

Hypothyroidism

Hypothyroidism incidence is estimated to be
350/100,000/year in females and 80/100,000/
year in males.” The prevalence of spontaneous
hypothyroidism is between 1% and 2% of
adults, more common in older women and 10
times more common in women than in men. It
is estimated that 8% of women (10% of women
>55 years old) and 3% of men have asymptom-
atic subclinical hypothyroidism, most with
Hashimoto’s thyroiditis, a chronic autoimmune
thyroiditis.”

Thyroid Cancer

Thyroid cancer represents 1% of all malignan-
cies, making it the most common malignant
endocrine tumor. It occurs in all races and
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occurs more often in females (3:1) than males.”
The incidence has more than doubled since
the early 1970s. The National Cancer Institute
projects 48,020 new cases in 2011 with 1740
deaths for an overall incidence of 0.5-10/
100,000/ year.

H Coordination of Care
\ between Dentist and
Physician

Hyperthyroidism and
Hypothyroidism

The dentist should remain alert for signs and
symptoms of undiagnosed or inadequately
controlled thyroid diseases. The dentist should
refer the patient for medical consultation if
signs or symptoms of thyroid hypofunction are
evident or if the patient develops new unex-
plained oral conditions such as macroglossia or
dysgeusia. If these are present, elective dental
treatment should be delayed until medical con-
sultation is obtained. The physician in turn
should provide information regarding the
current degree of control for the patient, labora-
tory test results, medications, and other collat-
eral disorders.

Thyroid Cancer

Dentists can play a major role in early detection
of thyroid cancer by performing neck palpation
during the dental examination. Any palpable
thyroid nodule should be referred for medical
evaluation. Once the diagnosis has been estab-
lished, the physician should be queried about
planned treatment and when it is to be accom-
plished. Any necessary dental treatment
should be coordinated with the physician
and, when possible, should be accomplished
before cancer therapy begins, especially if the
patient will receive external radiation and/or
chemotherapy.

t%\ Il. Medical Management

Identification/Medical History/
Physical and Laboratory
Examination

Hyperthyroidism

A screening test for TSH and/or thyroxine (T4)
may be the first indication that an abnormality
is present; triiodothyronine (I3) is also often
elevated. More sophisticated tests may follow.
A'low TSH level and a high free T4 concentra-
tion may signify hyperthyroidism.

Hypothyroidism

Laboratory evaluation will reveal elevated
serum levels of TSH and reduced levels of T4.
In subclinical myxedema, TSH levels may
remain within normal limits. A large majority
of individuals with overt hypothyroidism will
be affected by Hashimoto’s autoimmune
disease and circulating thyroid autoantibodies
will be present.

Thyroid Cancer

Diagnosis begins with careful physical exami-
nation to detect thyroid nodules. It may be fol-
lowed by measurement of TSH in blood, by
ultrasound examination, and by local or full-
body thyroid scan using radioactive iodine. The
definitive diagnosis, however, is achieved by
fine-needle biopsy or surgical biopsy.

Medical Treatment

Hyperthyroidism: Surgical thyroidectomy is
often the treatment of choice although the
patient will require lifelong thyroid hormone
supplementation. Antithyroid drugs can be
used to block hormone synthesis, and Graves’
disease is usually treated with radioactive
iodine or thyroidectomy. Prognosis is good
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Drugs used to treat hyperthyroidism

Propylthiouracil (PTU) (risk of serious hepatic
injury)

Carbimazole (a prodrug that converts internally
into methimazole)

Methimazole (Tapazole®)

Radioactive iodine 131 (for killing of thyroid
gland tissues)

\ )

when appropriately diagnosed and treated. In
the elderly, signs and symptoms of hyperthy-
roidism may mimic symptoms of aging and go
undiagnosed and untreated.”

 Thyrotoxic crisis (thyroid storm) represents the
major complication of the disease, and this
may result in significant morbidity and mor-
tality if untreated.

Hypothyroidism: Drugs containing sodium levo-
thyroxin simulate thyroxine and represent the
most common therapy for hypothyroidism.
Initial levothyroxine (Synthroid®) doses are
50-100 ug and titrated to individual need, with
dosages monitored and changed according to
variations in weight and age of the patient.
Prognosis is good if treated early. Treatment
must be sustained, with interruptions resulting
in recurrence of symptoms. Untreated individ-
uals are at risk of myxedema coma with its high
mortality rate.

condition?

and symptoms now?

* How long has it been since your diagnosis? How often do you see your doctor about your
* What signs and symptoms caused your physician to test you? Do you have any of those signs
* Do you have any disorders related to your thyroid dysfunction such as heart disease, respira-

tory disease, diabetes, anemia, osteoporosis, high or low blood pressure?
* What medications do you take?2 What dosage? Has the dosage changed recently?

Thyroid Cancer

Treatment will often include partial or com-
plete thyroidectomy, TSH suppression, and/
or ablative radioactive iodine therapy (I"*").
In more advanced cases, external radiation
therapy or chemotherapy may be necessary
with multikinase inhibitors.”

Yom.
I

Evaluation

Dental Management

Hyperthyroidism

Medical risks should be carefully assessed and
patients and their physicians queried regarding
the course of medical treatment and the pa-
tient’s overall health status.

Hypothyroidism

Patients with a history of hypothyroidism
should be questioned about the status of their
disease and unresolved concerns about medical
risk should be discussed with the patient’s phy-
sician. Vital signs should be taken, and most
recent laboratory tests for thyroid function
should be acquired if extensive stressful dental
therapy is anticipated.

Key questions to ask the hyperthyroid patient

o
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9 Key questions to ask the hyperthyroid patient’s physician

Does the patient have any remaining thyroid hyperfunction?

How has the patient been treated? Antithyroid medications2 Surgical ablation? Radioactive
iodine therapy? External radiation? Chemotherapy?

Does the patient have acquired hypothyroidism?

Does the patient have any associated systemic disorders?

What medications does the patient take?

Do you feel antibiotics are needed for dental treatment?

9 Key questions to ask the hypothyroid patient

When were you first diagnosed?

What signs or symptoms did you have that caused your physician to fest you?

How often do you see your physician?

Have you fainted or passed out at any time since you last saw your physician@

What medications do you take2 Has your physician increased or decreased your medication
dosage recently? If so, why?

Do you currently have other medical problems such as anemia or heart disease?

Do you find yourself weaker and more lethargic than you were a few months ago?

What type of problems are you having in your mouth? Enlarged tongue, dry mouth, swollen
salivary glands?

9 Key questions to ask the hypothyroid patient’s physician

What medications does the patient take? What dosage? How long? To your knowledge, is the
patient compliant with the prescribed drug regimen?

Is the patient’s thyroid status stable?

Has the patient ever presented with a hypothyroid crisis?

Does the patient have any other medical problems that might affect dental care?

Do you feel the patient needs prophylactic antibiotic coverage for dental procedures?
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Thyroid Cancer

Neck palpitation is an important component of
the routine dental examination. The detection
of a localized nodule on the gland requires
medical referral. Cancer patients and their phy-
sicians should be queried regarding their course
of treatment and overall health status.

Dental Treatment Modifications

Hyperthyroidism

* Neck palpation to check for nodules or
goiter should be a routine component of an
initial dental examination.

e If untreated or poorly controlled hyperthy-
roidism is present or suspected, the patient
should not receive elective treatment until
the condition is successfully medically
managed.

o If there is a question of a patient being
under adequate control, it is best to consult
with the managing physician who may want
to check the appropriate thyroid hormone
levels.

* Be aware that patients currently or previously
treated for hyperthyroidism are at risk for hypo-
thyroidism, which may go unrecognized.

Hypothyroidism

e Patients with well-controlled hypothyroid-
ism require no special precautions for routine
or emergent dental treatments in the absence
of other medical problems.

* Bealertforsignsand symptomsof undetected
or inadequately controlled hypothyroidism.

* Elective dental treatment should be deferred
pending medical consultation if the patient
is not adequately controlled.

Thyroid Cancer

° When possible, good oral health should
be established prior to cancer therapy and

maintained postoperatively with frequent
recall appointments.

e After thyroid ablation, dental management
protocols for hypothyroidism should be con-
sidered because patients will have iatrogenic
thyroid hypofunction until therapeutic drug
levels are achieved.

e Use a xerostomia management protocol if
needed—salivary stimulants, salivary sub-
stitutes, topical fluoride, bland dentifrice,
dietary modifications.

Oral Lesion Diagnosis and
Management

Hyperthyroidism

* An occasional ectopic lingual thyroid nodule
or tumor may occur in the posterior dorsum
of the tongue.

e Chronic thyrotoxicosis may be associated
with an increased risk of osteoporosis, which
may have an effect on the incidence and
severity of periodontal disease.

* Dental caries has been reported to occur
more frequently.

* Development of the teeth and jaws may be
accelerated and premature loss of deciduous
dentition may occur.

Hypothyroidism

e Untreated neonatal hypothyroidism may
result in altered development of the jaws,
delayed tooth eruption, malocclusion, thick
lips, and a protruding tongue.

e In older children and adults, uncontrolled
hypothyroidism may be associated with
macroglossia, glossitis, salivary gland enlarge-
ment, and increased risk for dental caries
and periodontal diseases.

e Treatment of hypothyroidism has been of
occasional benefit in managing burning
mouth syndrome.*®

* An association between oral lichen planus
and hypothyroidism has been reported.*
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Thyroid Cancer

® On rare occasions, primary thyroid cancer
has been reported in lingual thyroid nodules.

* Radioactive iodine therapy can induce tran-
sient salivary gland sialadenitis, xerostomia,
nausea and vomiting, altered taste sensa-
tion, and pain.**

¢ External radiation is usually not directed at
the jaws, but some radiation effect and the
effects of chemotherapy may add to the
severity of oral complications.

ﬁ Risks of Dental Care

Hemostasis

e Hyperthyroidism and hypothyroidism pose
no greater risk for altered hemostasis.
Treatment of thyroid cancer rarely involves
myelosuppressive chemotherapy drugs.

Susceptibility to Infection
Hyperthyroidism

e Acute infections should be treated with
appropriate antibiotics, but antibiotic pro-
phylaxis is usually not required for dental
procedures including surgeries.

Hypothyroidism

e Untreated or inadequately controlled hypo-
thyroidism patients may be more susceptible
to infections and may require appropriate
antibiotic therapy.

Thyroid Cancer

e Patients with current or history of thyroid
cancer have no greater risk of infection.

Drug Actions/Interactions
Hyperthyroidism

¢ Antithyroid agents, methimazole and pro-
pylthiouracil, have the potential to cause

bone marrow suppression and can cause
mouth sores, sialadenopathy, taste loss,
delayed wound healing, and gingival bleeding.

Hypothyroidism

¢ Individuals taking levothyroxine-type medi-
cation may experience an exaggerated re-
sponse to drugs that affect central nervous
system (CNS) function (narcotics, tranquil-
lizers, and barbiturates). When possible,
their use should be avoided and effects should
be carefully monitored if they are required.

Patient’s Ability to Tolerate
Dental Care

Hyperthyroidism

¢ Use vasoconstrictors with caution in patients
with nonmedically uncontrolled hyperthy-
roidism as it can exacerbate symptoms of tach-
ycardia, dyspnea, and fatigue. For patients
under control, there are no special precautions.

* Monitor vital signs and use a stress reduc-
tion protocol as patients with poorly con-
trolled hyperthyroidism are at risk of thyroid
storm. Conscious sedation may be indicted
to control anxiety, but some oral sedatives
may potentiate antithyroid drugs.

Hypothyroidism

¢ Dentists should have heightened awareness
of possiblelethargy, althoughwell-medicated
patients should have no problem withstand-
ing dental treatment.

Medical Emergencies

* Hypothyroidism: Be prepared to manage an
office emergency. In theory, acute oral infec-
tions, trauma, stress, or surgery may precipi-
tate coma in uncontrolled hypothyroidism
but that is not likely. The emergency medical



92  The ADA Practical Guide to Patients with Medical Conditions

-

Management of hyperthyroid crisis

1. Activate the emergency medical system

2. Prevent hyperthermia. One method is to
keep the patient cool with cold towels.

3. Administer IV or injectable hydrocortisone
(100-300mg) and IV hypertonic glucose if
equipment is available.

4. Monitor vital signs and be prepared to
administer cardiopulmonary resuscitation if
necessary.

(& J

system should be activated if the patient
becomes progressively less responsive and
cardiopulmonary support should be pro-
vided as necessary.

° Hyperthroidism: Be alert in detecting sus-
pected clinical manifestations of thyroid
crisis. Be prepared to take emergency mea-
sures and seek medical support.
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Renal and Urinary Trac

. Background

Renal and urinary tract diseases encompass
a number of different entities, but the major
individual disease process affecting the oral
cavity and dental treatment is renal or kidney
disease. Kidney disease is a major public health
problem throughout the world, and as it pro-
gresses, results in a concomitant decrease in
kidney function and is associated with compli-
cations in nearly all organ systems. It is linked
to poor health outcomes and increasing medical
expenditures.

Description of Disease/Condition

Kidney disease and kidney failure can be clas-
sified broadly as acute or chronic renal failure
(CREF). CRF leads to the deterioration of neph-
rons and the functional unit of the kidney, and
includes a broad spectrum of disease processes.
CREF is defined as a progressive loss of kidney
function and the development of systemic com-
plications, namely cardiovascular disease.

William M. Carpenter DDS, MS

Acute renal failure (ARF) is characterized by
a sudden loss of kidney function, as evidenced
by oliguria or anuria and an increase in blood
urea nitrogen (BUN) or serum creatinine.

There are numerous causes of ARF, which
can be classified as

¢ diminished kidney perfusion (prerenal);

e glomerular, vascular, or tubulointerstitial/
acute tubular necrosis (renal);

® obstruction of the urinary tract (postrenal).

Pathogenesis/Etiology

The most common causes of CRF are diabetes
mellitus (34%), hypertension (25%), and chronic
glomerulonephritis (16%). Other common
causes include systemic lupus erythematosus,
neoplasms, polycystic kidney disease, and
acquired immune deficiency syndrome (AIDS)
nephropathy. A variety of hereditary and envi-
ronmental factors may contribute to the disease
process as well.

The progression to end-stage renal disease
(ESRD) begins with an initially asymptomatic

The ADA Practical Guide to Patients with Medical Conditions, First Edition. Edited by Lauren L. Patton.
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stage known as “diminished kidney reserve.”
This stage is characterized by a 10-20% decline
in glomerular filtration rate (GFR) and a mildly
elevated creatinine level. Diminished kidney
reserve progresses to “renal insufficiency”
where nitrogenous products begin to accumu-
late in the blood and the GFR continues to
decline (20-50% of normal). “Renal failure” is
the final stage of the disease process in which
the kidney can no longer maintain its excretory,
metabolic, and endocrine functions beyond
the normal compensatory mechanisms. This
stage involves multisystem organ involvement
including endocrine, neuromuscular, cardio-
vascular, gastrointestinal, hematological, and
dermatological manifestations.

Patients with kidney disease have a variety
of metabolic abnormalities such as impaired
excretory capacity, fluid and electrolyte imbal-
ance, moderate-to-severe hypertension, anemia,
bleeding problems, skeletal abnormalities, and
altered drug metabolism. Medical management
of kidney disease has improved considerably
during the past decade. Presently, preventive
health care is improving and conservative care
is initiated as early in the progression of the
disease as possible, with the goals to retard
disease progression and preserve the patient’s
quality of life. When kidney disease can no
longer be treated by conservative medical man-
agement, dialysis is initiated, and if necessary,
kidney transplantation is performed.'

Epidemiology

In the United States, more than 20 million
people (10% of adults) have some form of CRE>
The largest growth in the CRF population has
occurred among Medicare patients.

The overall incident rate of ESRD has
increased dramatically since 1992. Approxi-
mately 548,000 patients in the United States
have irreversible ESRD, and the point preva-
lence rate is 1752 per 1 million U.S. residents.
ESRD occurs more commonly in African-,
Native, and Asian-Americans, and patients

from ages 45-64 years. Specifically, African-
Americans have the highest incident rates, at
982 per million population in 2002. Additionally,
the rate of new ESRD cases remains higher for
males than females. Treatment of ESRD patients
in the United States in 2008 involved dialysis
(382,343) or transplant (17,413), and numbers
are predicted to increase in the future. Nearly
60,000 Americans die annually as a result of
ESRD, most with cardiovascular complications.2

t' Coordination of Care
1\ between Dentist and
Physician

Patients with kidney disease may have signifi-
cant oral and dental complications, either
directly related to kidney failure, from systemic
complications arising from their kidney disease,
or as untoward sequelae from various treat-
ment modalities, including pharmacotherapy,
dialysis, and/or transplant. Adequate pretreat-
ment dental evaluation and dental treatment
with proper consideration for the patient’s
kidney status and related problems can prevent
significant complications. Coordination of care
between the dentist and physician cannot be
overemphasized to ensure proper medical and
dental care and overall health optimization, tai-
lored to each individual patient.

Il. Medical
* Management

Most dentists will encounter CRF with more
frequency in their patient population, but a
general understanding of ARF is necessary for
dentists who may be consulted to examine or
treat a hospitalized patient undergoing treat-
ment for ARE.

Identification

The National Kidney Foundation (NKF) defines
CREF as either kidney damage for >3 months or
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NKF definition of chronic
disease

kidney

Kidney damage for >3 months, as defined by
structural or functional abnormalities of the
kidney, with or without decreased GFR, mani-
fested by either

* pathological abnormalities or

* markers of kidney damage, including abnor-
malities in the composition of the blood or
urine or abnormalities in imaging tests

or
GFR <60mL/min/1.73 m? for 23 months, with
or without kidney damage.

Key: NKF, National Kidney Foundation; GFR,
glomerular filtration rate.

Source: National Kidney Foundation. Am J Kid-
ney Dis 2002;39(Suppl. 1):S1-5266. D

a GFR of <60mL/min/1.73m? for >3 months.
CREF follows a predictable course and is catego-
rized based on clinical and laboratory findings.’

Medical History

In 2002, the Kidney Disease Outcome Quality
Initiative (K/DOQI) of the NKF published clini-
cal guidelines and a classification system for
chronic kidney disease (CKD).”” Staging of the
disease is based on the level of kidney function,
regardless of the underlying etiology or disease
process, and allows dentists and physicians to
discuss kidney disease with more clarity than
ever before. This also allows patients the oppor-
tunity to take greater control of their disease and
understand their own progression when the
classification is based on their GFR.? See Table 5.1.

Patients with CKD require a complete
medical evaluation to determine the specific
type of kidney disease (diagnosis), comorbid
conditions, severity of the disease (based on
level of kidney function), risk for further loss of
kidney function, and development of complica-
tions, either directly related to the loss of kidney

function or from systemic organ involvement.
K/DOQI also published guidelines for risk
factors for CKD, treatment guidelines, and
disease outcomes.**® Many of the susceptibil-
ity, initiation, progression, and end-stage factors
can be determined through a thorough medical
history and physical exam. Certain clinical and
sociodemographic factors that have been impli-
cated in the development and progression of
CKD can be elicited during routine health-care
visits. If these factors are present, further
medical testing for the presence of albuminuria
or diminished GFR should be performed.’

Physical Examination

Clinical manifestations of kidney disease and of
uremia (excessive urea and other nitrogen com-
pounds in the blood due to loss of kidney func-
tion) include nocturia, fatigue, altered mental
status, peripheral neuropathy, nausea, vomit-
ing, anorexia, and pruritis. Other common find-
ings are hypertension, fluid and electrolyte
abnormalities, anemia, and osteodystrophy. It
is important to note that uremia is a serious
medical syndrome, due in part to the various
systemic complications that can develop. For
example, uremic patients can have qualitative
platelet abnormalities, may develop pericardi-
tis, become encephalopathic with mental status
changes, have immune suppression, and can
develop a dermatological condition known as
“uremic frost.””"” Many dentists may never
encounter a patient with uremic syndrome
since most patients with kidney failure undergo
dialysis, prior to such manifestations.

Laboratory Testing

Some general guidelines for medical assess-
ment of the patient with kidney disease are
listed below'**:

¢ The degree of kidney function should be esti-
mated by assessment of serum creatinine (the
breakdown product of creatine phosphate in
muscle that ends up in blood), creatinine
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Table 5.1. NKF Classification of Chronic Kidney Disease and Clinical Features
Stage  Description® GFR (mL/ u.s. Clinical Features Action Plan¢
min/1.73m?) Prevalence,?

# Affected (%)

At increased risk for
CKD

Kidney damage with
normal or elevated

GFR

Kidney damage with
mildly decreased GFR

Moderately
decreased GFR

Severely decreased

GFR

Kidney failure

>60 (with risk
factors for CKD)

>90

60-89

30-59

15-29

<15 (or dialysis)

d

5.9 million (3.3)

5.3 million (3.0)

7.6 million (4.3)

400,000 (0.2)

300,000 (0.1)

DM, autoimmune diseases, systemic
infections, drug exposure, neoplasia,
family history, HTN

Micro-albuminuria (DM 5-10 years,
retinopathy, rising blood pressure),
albuminuria (DM 10-15 years,
retinopathy, HTN), cysts, proteinuria,
+ RBCs, + WBCs, + hydronephrosis

DM, HTN, CVD, DM complications
(retinopathy), HTN complications

DM, DM comeplications (retinopathy),
CVD, uremia

Screening, reduction of risk factors
for CKD

Diagnosis and treatment, treatment
of comorbid conditions, interventions
to slow disease progression,
reduction of risk factors for CYD

Estimation of disease progression

Evaluation and treatment of disease
complications

Preparation for kidney replacement
therapy (dialysis, transplantation)

Kidney replacement therapy if
uremia is present

“ For stages 1 and 2, kidney damage was estimated by a ratio of greater than 17 mg of albumin to 1g of creatinine in men or greater than 25 mg of albumin to 1g of creatinine in women
on two untimed (spot) urine tests.
b Prevalence age >20 for stages 1 through 4 are based on data obtained from the Third National Health and Nutrition Examination Survey (1988-1994) (Sources: Jones CA et al. Am J

Kidney Dis 1988;32(6):992-9; for stage 5, from the U.S. Renal Data Survey, NIDDK, 1998).

¢ Includes actions from preceding stages.

¢ Prevalence of persons at increased risk for CKD has not been estimated accurately.
NKF, National Kidney Foundation; GFR, glomerular filtration rate; CVD, cardiovascular disease; HTN, hypertension; DM, diabetes mellitus; RBCs, red blood cells; WBCs, white blood cells.
CKD, chronic kidney disease; defined as either kidney damage or a GFR <60mL per minute per 1.73m? for >3 months. Kidney damage is defined as pathological abnormalities or markers
of damage, including abnormalities in blood or urine tests or imaging studies.

Adapted from the National Kidney Foundation. Am J Kidney Dis 2002;39(Suppl. 1):51-5266.
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clearance, BUN (BUN is the waste product
of protein metabolism), and other factors.
Progressive reduction in creatinine clearance
is a direct reflection of diminishing renal
capacity. The BUN level is also a reflection
of renal function and increases during pro-
gressive renal failure. See Table 5.2.

e Patients with CKD usually have chronic
anemia due to the inability of the kidney to
produce sufficient erythropoietin (EPO) to
stimulate bone marrow production of red
blood cells. Patients may be taking iron,
vitamin By,, and folic acid supplements, and
EPO (Procrit®) injections thrice weekly to
achieve a target hemoglobin of 10-12g/dL.
Hematocrit or hemoglobin should be mea-
sured before administering general anesthe-
sia or intravenous sedation, before beginning
dental procedures that might cause signifi-
cant blood loss, or before prescribing narcotics.

¢ Patients with CKD usually have qualitative
and quantitative platelet deficiencies. The
platelet count, prothrombin time/international
normalized ratio, and partial thromboplas-
tin time should be measured before surgery.

* Hypertension is often associated with CKD.
Blood pressure determination, before and
during dental treatment, may be indicated
and, when significantly elevated, appropri-
ate medical referral should be considered.

e Abnormalities such as metabolic acidosis,
fluid overload, and hyperkalemia can exist.
Measurement of serum electrolytes and an
electrocardiogram may be indicated prior to
dental treatment. Elective dental treatment
should be deferred when these abnormali-
ties are present.

Medical Treatment

Medical treatment for CKD begins with therapy
for the specific underlying etiology; recognition
and treatment of comorbid conditions; inter-
vention to slow the loss of kidney function;
measurements to prevent and treat cardiovas-
cular disease and other systemic complications;
and preparation for kidney failure and replace-

ment of kidney function, by dialysis or trans-
plantation if necessary.

First-line medical treatment may include
angiotensin-converting enzyme (ACE) inhibi-
tors to decrease the progression to kidney
failure, in both diabetic and nondiabetic
patients. Protein restriction has also been
advocated as a preventive measure to slow
the progression, once diagnosed with renal
insufficiency. Other pharmacological agents
employed in kidney disease include diuretics,
potassium-binding resins to treat hyperkale-
mia, phosphate binders to prevent the devel-
opment of renal osteodystrophy (elevated
parathyroid hormone and subsequent calcium
mobilization), sodium bicarbonate for acidosis,
EPO for anemia, and fresh frozen plasma (FFP)
or cryoprecipitate for bleeding diathesis.

CKD may progress to CRFE, and thus, dialysis
must be initiated to artificially filter the blood.
This decision is usually made when the serum
creatinine is chronically above 20mg/dL, the
creatinine clearance is below 20 mL/min, serum
BUN is greater than 100mg/dL, volume over-
load, refractory acidosis, and refractory hyper-
kalemia are present. The NKF guideline’
recommends discussion of options for treat-
ment, including kidney transplantation, perito-
neal dialysis (PD), hemodialysis (HD) in the
home or in-center, and conservative treatment,
when patients reach CKD stage 4 (estimated
GFR <30mL/min/1.73m?) and initiation at least
by stage5 (estimated GFR<15mL/min/1.73m?).
Over 382,000 patients receive dialysis in the
United States at a cost of more than $39 billion
dollars a year.” Dialysis can be performed by
either PD, HD, or, in the acute setting, continu-
ous renal replacement therapy (CRRT):

HD: Removal of toxins and excess fluids is
accomplished via extracorporeal circulation
of blood through a dialyzer (artificial kid-
ney). Treatment is usually performed three
times per week for 3—4 hours. See Figs. 5.1
and 5.2. A vascular access is established via
an arteriovenous (AV) fistula, vascular graft,
or indwelling vascular catheter. Typically, an
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Table 5.2. Serum Chemistry Laboratory Changes in Chronic Kidney Disease (CKD)

Laboratory Test Normal Range

Normal Values in CKD

Signs/Symptoms of Abnormality

Serum creatinine

0.7-1.4mg/dL

Blood urea nitrogen 7-21mg/dL

(BUN)
Credtinine clearance 85-150mL/min

Serum calcium (Ca**) 8.5-10.5mg/dL

2.5-4.5mg/dL
135-145 mmol/L

Serum phosphorus (PO,)

Serum sodium (Na*)

3.6-5.0mEq/L
95-108 mEqg/L

Serum potassium (K*)

Serum chloride (CI)

Serum albumin

3.5-5.0g/dL

Parathyroid hormone 10-65pg/mL

level (PTH)

Increased generally 12-20mg/dL
(depends on muscle mass)

Increased but <100 mg/dL
(depends on protein intake)

<10mL/min

Same but goal is <10

Increased but goal 3.5-5.5mg/dL

Same—decreased

Same—increased but <6.0mEq/L

Same

Goal >4.0g/dL

Stage 3; 35-70pg/mlL
Stage 4; 70-110pg/mlL
Stage 5; 150-300 pg/mL

Fatigue, dehydration, mental confusion, shortness of breath

Fatigue, insomnia, nausea, dry or itching skin, urine-like
body odor and breath

Low: cataracts, depression, hair loss, muscle twitching/
cramping, seizures
High: fatigue, muscle weakness, mental changes, thirst

High: causes elevated PTH by lowering Ca**, bone fractures

Thirst resulting in drinking more with fluid gain, elevated
blood pressure, shortness of breath

Few until >7 mEq/L, then weakness preceding cardiac arrest

Low: hyperexcitable nervous system, low blood pressure,
shallow breathing, tetany
High: deep breathing, fatigue, muscle weakness

Weight loss, poor appetite, medication side effects

Early: asymptomatic
Late: itching, bony changes on X-ray, fractures

Modified from Dialysis Lab Tests at a Glance. Available at: http://www.esrdnetworks.org.


http://www.esrdnetworks.org

Figure 5.1 Hemodialysis. (a) Hemodialysis taking place through the shunt in the right arm. (b) Patient under-
going hemodialysis at an outpatient dialysis center. Typically, heparin is used as an anticoagulant during dialysis.
(c) Hemodialysis machine. Exchange occurs across a semipermeable membrane into a dialysate with electrolyte
composition mimicking extracellular fluid that allows fluid volume and waste products (uremic toxins) from the
patient’s plasma to diffuse out of the blood while retaining other cellular elements of the blood.
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indwelling catheter is used for short-term

dialysis in the patient with ARF, and AV fis-

tulas or grafts are reserved for patients with
long-term or indefinite dialysis needs. See

Fig. 5.3.

PD: Placement of a catheter into the abdominal
cavity, which facilitates filtration through
the drainage of toxins:
¢ Intermittent PD needs frequent exchanges

of dialysate, usually three times per week
for 10-12 hours.

e Continuous ambulatory peritoneal dialy-
sis (CAPD) requires four changes of 2-3L
of dialysate per day. This is usually per-
formed by the patient at home.

Figure 5.2 Hemodialysis machine with a computer
hookup.

e Continuous cycling peritoneal dialysis
(CCPD) utilizes a programmed machine
that performs the dialysate exchanges
during the night. CCPD accounts for
approximately 10% of all PD, while CAPD
accounts for almost all the remaining 90%.

CRRT: Access is obtained either by AV or veno-

venous route, and the body’s blood is
pumped through a filter and cleansed with
a dialysate and excess fluid is removed from
the body. CRRT is used temporarily in the
intensive care unit (ICU) for a hospitalized
patient with CKD requiring temporary
dialysis until their kidneys have recovered
from injury, trauma, or other cause of acute
failure. Dentists are unlikely to treat these
patients, as this form of dialysis is in the
acute setting and typically in the hospital-
ized patient.

The 1- and 5-year survival rates of patients
on dialysis are 79.6% and 34.5%, respec-
tively” The annual, per-person costs for PD
patients were almost $20,000 lower than for
HD patients in 2007, yet in 2008 only 7% of
U.S. dialysis patients were using PD, based
on largely nonmedical factors.”” Mortality
rates for patients on PD in the United States
have been driven down to rates comparable
with patients on HD, improving the pros-
pect of future growth in use of this modality.

Figure 5.3 Hemodialysis access shunts. Blood pressure measurement should not be taken in the arm with the
shunt. (a) Vascular access site. (b) Arteriovenous (AV) fistula for hemodialysis access. (c) Enlargement of the arm
veins secondary fo a surgically created AV fistula for hemodialysis.



Renal and Urinary Tract Disease 103

Table 5.3. Transplantation Immunosuppressant Medications

Medication

Action

Oral Side Effects/Dentally Relevant
Toxicities

Glucocorticoids
Cyclosporine
Tacrolimus

Sirolimus, everolimus

Mycophenolate mofetil
Azathioprine

Daclizumab, basiliximab

Horse or rabbit
antithymocyte globulin

Glucocorticoid receptor
agonists, receptor-
independent effects

Calcineurin inhibitor

Calcineurin inhibitor

Target of rapamycin
inhibitors

Purine synthesis inhibitor
Antimetabolite

Anti-CD25 antibody

Polyclonal antithymocyte
globulin

Angioedema, moon face, oral candidiasis and
oral herpes simplex virus, anemia,
neutropenia, possible adrenal suppression

Gingival overgrowth

Gingival overgrowth (lower incidence than
cyclosporine)

Mouth ulcers, delayed wound healing,
thrombocytopenia

Neutropenia, mild anemia
Leukopenia, bone marrow depression

Rare mouth ulcers, oral candidiasis, gingival
overgrowth, thrombocytopenia

Thrombocytopenia, leukopenia

Adapted from Hallorhan PF. N Engl J Med 2004;351(26): 2715-29.

However, diabetic patients treated with PD
have a significantly higher risk for mortality
compared with those on HD."

Almost half of all hemodialyzed patients
with ESRD die from cardiovascular causes,
such as cardiac arrest, acute myocardial
infarction, other cardiovascular causes, and
cerebrovascular disease. Other causes with
relatively high mortality rates include septi-
cemia and malignancies.

Kidney Transplantation: Another option, with
other advantages and problems is kidney
transplantation. Although kidneys are the
most commonly transplanted organ, this
option is hampered by a lack of available
donor organs. Two types of donors are living
and cadaveric donors. Approximately 17,000
renal transplants are performed each year in
the United States, with over 87,000 patients
on the wait list.> The recipient mounts an
immune response against the antigens

expressed by the donor-grafted organ,
leading to the need for lifelong immune
suppressive medications to prevent graft
rejection. Human leukocyte antigen (HLA)
typing facilitates the matching process
between donor and recipient, because the
closer the genetic identity, the less likely
rejection is to occur. Immunosuppressive
drugs are used for induction (intense immu-
nosuppression in the first days posttrans-
plant), maintenance, and reversal of
established rejection, and are the key to suc-
cessful allograft function." See Table 5.3.

T lll. Dental Management
|

I

Evaluation

Numerous factors to be considered before
dental treatment include:">'®
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minimizing patient morbidity and increas-
ing quality of life by eliminating sources of
oral infection;

decreasing patient discomfort and morbid-
ity by preventing or minimizing the compli-
cations resulting from oral mucosal disease
occurring in ESRD patients;

preventing the AV HD shunt from becoming

recent coagulation values (heparin is com-
monly used during hemodialysis);
consideration of antibiotic prophylaxis for
HD patients prior to dental treatment (to
protect patient from potential endocarditis
and endarteritis);

timing of dental visit (preferably on a non-
HD day).

infected;

* minimizing the risk of endocarditis. ore R
& Dental Treatment Modifications

CKD Patients

The specific management of patients with
CKD prior to dental treatment includes the
following:

Coordination of care between dentists and phy-
sicians should begin with a consultation with
the primary care physician regarding;:

e underlying cause of ESRD (diabetes, hyper-
tension, etc.);

Key questions to ask the patient

o

* What type of kidney disease do you have?

* How is your kidney disease treated?

e What are the signs and symptoms of your kidney disease?

* What are the laboratory values associated with your medical conditions?

* Are you on an anticoagulant, or do you have any increased bleeding tendencies?
* What types of medications are you not able fo take?

* Are you on dialysis2 If so, is this hemodialysis or peritoneal dialysis2

e If hemodialysis, what is your dialysis schedule2 And, where is your shunt?

* Have you ever had a transplant, or are you on a transplant list?

* Have you ever had infective endocarditis2

Key questions to ask the physician o

What is the severity of the patient’s kidney disease?

What medications are being prescribed for the patient’s kidney disease?

What are the patient’s most recent laboratory values?

Is the patient on hemodialysis? If so, what is his/her schedule?

Is the patient on the transplant liste

If the patient has cyclosporine-induced gingival overgrowth, is there a substitute medication
that can be tried?

® Has the patient had infective endocarditis/endarteritis or is the patient at risk@
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Dental Evaluation

Since CRF patients have an increased suscepti-
bility to infection as the result of decreased
leukocyte function and leukopenia, an
examination to eliminate oral and dental
sources of infections is recommended. Oral
changes seen in these patients include
uremic stomatitis, oral malodor, metallic
taste, reduced salivary function, pallor of
oral mucosa due to anemia, white patches
called “uremic frost,” and tooth mobility.

Treatment Considerations

e Patients with CRF have impaired metabo-
lism of drugs normally excreted by the
kidney. Adjustments of the dosages and
intervals of these drugs must be consid-
ered.”’® See Table 5.4. Additionally, drugs
that are nephrotoxic or that significantly
affect acid—base or electrolyte balance should
be used with caution.

e Patients with a uremic bleeding diathesis
should have local hemostatic measures taken
to prevent bleeding after surgical procedures
(microfibrillar collagen application, absorb-
able gelatin sponge, topical thrombin and
sutures). Effective dialysis can often correct
uremic bleeding. Patients with serious bleed-
ing problems or those who require major
surgery may be treated with preoperative
intranasal desmopressin acetate (DDAVP).
Platelet transfusions should be used with
extreme caution as they are highly immuno-
genic, causing sensitization against potential
transplants and future platelet transfusions.
Use of cryoprecipitate may be considered in
refractory cases, in consultation with a hema-
tologist. See Chapter 9.

* When there is significant suppression of
leukocyte function, broad-spectrum antibi-
otic prophylaxis is recommended before
dental procedures that may present a risk of
infection.

e If residual renal function is diminishing
rapidly, elective dental treatment should be

delayed until dialysis is instituted and the
patient is medically stable.

HD Patients
Medical Evaluation

In addition to the foregoing precautions
described under CKD, HD patients have
these additional considerations:

e The AV shunt should not be used for
venipunctures or for administration of
medication.

e The arm must not be used for measuring
blood pressure.

Dental Evaluation

Dental evaluation is similar to that described
under CKD. In addition, dialysis patients
may develop renal osteodystrophy due to
secondary hyperparathyroidism and vitamin
D deficiency. This condition includes the fol-
lowing oral signs and symptoms: tooth
mobility, radiographicchanges, loss of lamina
dura, bone demineralization, decreased tra-
beculation, “ground glass” appearance,
radiolucent giant cell lesions (brown tumors),
soft tissue calcifications, and spontaneous
bone fractures. See Figs. 5.4 and 5.5.

Treatment Considerations

Patients are generally dialyzed according to a
regular schedule, usually on alternate days,
for example, Monday, Wednesday, and
Friday; or Tuesday, Thursday, and Saturday.
During dialysis, patients are heparinized to
prevent blood clotting during the procedure.
Dental treatment can be performed without
increased risk of bleeding from heparin on
nondialysis days because of the short half-
life of heparin. In patients who have had
regional heparinization for dialysis, dental
treatment can be performed later on the day
of dialysis, if required. However, the dentist
may still have to be concerned about bleed-
ing since some centers keep dialysis patients
continuously anticoagulated with warfarin,
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Table 5.4. Dentally Prescribed Medication Adjustment for Patients with Kidney Disease

Adjustment of Maintenance Dose Intervals (in Hours), Total Dose, or Timing with Dialysis for Adult Patients in Renal Failure

Drug Usual Dosage Normal Mild Renal Moderate Severe Renal Hemodialysis Peritoneal
Renal Function Failure Renal Failure Failure (HD) Dialysis
(GRF > 50) (GRF 10-50) (GRF < 10)
Antibiotics
Amoxicillin 250-500mg 98 8 8-12 24 Dose after HD 250mg q12
Ampicillin 250mg-2g g6 6 6-12 12-24 Dose after HD 250mg q12
Cephalexin 250-500mg q6 6-8 8-12 12-24 Dose after HD 12-24
Clindamycin 150-450mg q6 @ a a @ @
Doxycycline 100mg q12 @ a @ @ @
Erythromycin 250-500mg q6 @ a a @ a
Metronidazole 250-500mg q8-12 @ a @ Dose after HD @
Penicillin VK 500mg q6é @ a a @ @
Tetracycline 250-500mg q6-12 8-12 12-24 24 a °
Vancomycin 500mg-1.25g q12 1gql2-24 1g 92496 1g g4-7 days 1g g4-7 days 1g g4-7 days
Analgesics
Acetaminophen 650mg q4 4 6 8 @ @
Aspirin 650mg g4 4 4-6 Avoid use Dose after HD o
Ibuprofen 400-800mg g8 @ a @ @ @
Ketorolac 30-60mg load; 15-30mg g6 100% 50% 25-50% @ @

Local anesthetics

Individualized
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Codeine
Meperidine
Morphine
Propoxyphene

Pentobarbital
Secobarbital

Midazolam
Diazepam®
Lorazepam
Triazolam

Dexamethasone
Diphenhydramine
Prednisone
Fluconazole
Acyclovir

30-60mg g4-6
50-100mg gq3-4
20-25mg g4
65mg q6-8

30mg q6-8
30-50mg q6-8

Individualized
2-10mg q6-24
1-2mg q8-12
0.25-0.50mg ghs

0.75-9.0mg q24
25mg q6-8
5-60mg q24
100-400 g24
5-10mg/kg q8

Narcotics

75%
75%
75%

Barbiturates

a

a

Benzodiazepines

a
a
a

a

Others

a
a

a

50%

q12-24

50%
50%
50%
Avoid

a
a

a

50%
50% 24

No data
Avoid

Avoid

a
a

a

Dose after HD
Dose after HD

No data
Avoid
No data
Avoid

a
a

a

50%
50% q24

° No adjustment needed.Adapted from Aronoff GR et al. Drugs Prescribing in Renal Failure: Dosing Guidelines for Adults, 4th ed. 1999. American College of Physicians. Philadelphia, PA.
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Figure 5.4 Panoramic radiograph showing “ground glass” appearance of renal osteodystrophy in a 44-year-
old woman with a 10-year history of CKD due to focal segmental glomerulosclerosis on hemodialysis.

Figure 5.5 Periapical radiographs showing loss of lamina dura and “ground glass” appearance of renal
osteodystrophy in a 36-year-old male with type 1 diabetes and ESRD on hemodialysis awaiting a kidney/
pancreas transplant.

or because the uremic bleeding may not be
fully corrected by dialysis":

Patients with AV fistulas appear to present
a low risk of infection from transient bac-
teremias during dental procedures. An
analysis of the evidence base for the prac-
tice of antibiotic premedication of patients
with HD shunts to protect the patient
from distant site infection of the shunt is

lacking evidence to support this prac-
tice.” In studies of patients with infective
endocarditis, HD dependence and related
increased Staphylococcus aureus infection
has raised concern?’ While there is no
clear consensus on this topic, some
dentists and physicians may choose to
use prophylactic antibiotics based on
individual patient concerns and profes-
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sional judgment. The American Heart
Association standard regimen? is consid-
ered adequate, but alternate regimens
may be chosen. Use of intravenous van-
comycin during dialysis is preferred by
some clinicians because it provides pro-
phylaxis for up to 7 days. Since some anti-
biotics are dialyzed, reduced dosages
may not always be necessary. The spe-
cific antibiotics and dosages should be
selected in consultation with the patient’s
nephrologist.

PD Patients

In patients receiving long-term PD, a perma-
nent transcutaneous catheter is placed into
the peritoneal cavity. There is no evidence
that dental procedures need to be modified
or antibiotic prophylaxis is necessary prior
to dental treatment to prevent infection of
this catheter.

Transplant Patients

Medical Evaluation

The recent history should be evaluated for

evidence of increased susceptibility to

infection:

e Results of a recent complete blood cell
count should be obtained to detect the
effect of immunosuppressive drugs.

e Adrenal suppression, secondary to long-
term corticosteroid therapy, must be
considered.

Dental Evaluation

Before renal transplantation, all dental, peri-
odontal and pericoronal sources of bactere-
mia should be identified and treated.
Currently, the risk of retaining moderately
periodontally involved teeth in renal trans-
plant patients is unknown.

Posttransplantation patients should have
dental evaluations and dental prophylaxis

Figure 5.6 Recurrent herpetic lesion of the left
nostril following immunosuppression in a kidney trans-
plant patient.

every 3-6 months, depending on their dental
and periodontal status.

e Oral mucosal lesions suggestive of herpes
simplex, candidiasis or other infections
should be evaluated and diagnosed as indi-
cated. These infections may lead to severe or
disseminated disease in these immunosup-
pressed patients and must be detected early
in order that antiviral, antibacterial, or anti-
fungal therapy can be instituted. See Fig. 5.6.

e Immunosuppressed transplant patients
have an increased risk of cancer. Therefore,
patients should be observed for enlarged
cervical lymph nodes and suspicious oral
mucosal lesions.

Treatment Considerations

e Immunosuppressive drugs used may mask
early signs or symptoms of oral infections.

e For patients receiving adrenal suppressive
doses of corticosteroids, supplementation may
be necessary for stressful dental procedures.

e Prophylactic antibiotics may be recom-
mended for indicated dental procedures.
Preoperative topical antiseptic application of
chlorhexidine to the surgical site may also
reduce the likelihood of infection.

e For herpes simplex mucosal lesions, sys-
temic acyclovir is indicated.
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Figure 5.7 Gingival enlargement in the maxillary
anterior area secondary to cyclosporine for immuno-
suppression in a kidney transplant patient.

¢ Candidiasis may be treated with nystatin or
clotrimazole. More resistant fungal infec-
tions may require fluconazole, ketoconazole,
itraconazole, or amphotericin B. Some of
these drugs are potentially nephrotoxic, and
they should be used with caution and in con-
sultation with the nephrologist.

* Gingival overgrowth may develop in
patients taking cyclosporine. See Fig. 5.7.
Meticulous oral hygiene may minimize this
complication with gingivectomy being occa-
sionally of benefit.

o If gingival overgrowth is present, the dentist
should communicate this to the physician
who might alter the immunosuppressant
maintenance regimen to tacrolimus or myco-
phenolate mofetil.

* No elective dental treatment should be
performed in the immediate posttransplant
period.

Special Considerations

Hospitalized immunosuppressed patients are
susceptible to infections, particularly with
methicillin-resistant ~ Staphylococcus —aureus
(MRSA) and gram-negative bacilli such as

Klebsiella and Pseudomonas. Therefore, culture
of infections is necessary to identify the
specific organisms involved in these life-
threatening infections, in order to administer
the appropriate antibiotics.

Follow-Up and Long-Term Care

Because these patients as a group are more sus-
ceptible to the consequences of oral/dental
disease, they are best followed in a manner
that permits the prevention of oral disease
and/or allows its early diagnosis and
treatment.

Regular contact with the patient’s physician is
necessary because the treating dentist must
have current knowledge of the patient’s
overall condition.

Renal, Bladder,
and Prostate Cancer

There are several malignant neoplasms of the
kidney. The most prevalent is renal cell carci-
noma, which originates from the tubular or
ductal epithelial cells and makes up 80-90% of
the cases, accounting for 30,000 cases per year
in the United States. The second most common
type is transitional cell carcinoma (5-10%),
which originates in the pelvis or calyces. This
type is associated with bladder cancer in half of
the cases. The third type of malignancy of the
kidney is Wilms’ tumor (nephroblastoma),
which makes up 85% of pediatric renal malig-
nancies, 98% occurring before the age of 10
years. The prevalence is 1 in 10,000, making it
the most common abdominal solid tumor of
children.

Cancers of the urinary tractare most common
in the bladder. These cancers occur in older
patients and are rare under age 50. These neo-
plasms of the transitional epithelium were for-
merly called transitional cell carcinoma but are
now termed urothelial cancers.

Prostate cancer is now the most frequent
type of cancer in the U.S. male with 220,000
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new cases and 30,000 deaths annually. Three-
fourths of the cases occur in 60- to 80-
year-olds.

As with all of these cancers, treatment is
dependent on the stage and often involves
combination treatment. In advanced cases,
metastasis may occur and the jaws or oral
mucosa may be affected. The dentist must be
aware of this and also be familiar with dental
management of the cancer patient undergoing
antineoplastic chemotherapy. See Chapter 13.

Q’ Risks of Dental Care

Hemostasis

Patients with ESRD are at risk for bleeding as a
result of the platelet abnormalities, defects in
the platelet-vessel wall interaction, uremic
toxins in the blood, abnormal production of
nitric oxide, anemia, and possible drug treat-
ments.” Uremic bleeding is most likely to occur
if they are inadequately dialyzed. This is at
greatest risk at day 2 from HD or if on ineffec-
tive PD or no dialysis. Acute postsurgical bleed-
ing episodes resulting from uremic bleeding
can be managed by assuring adequacy of dialy-
sis and using desmopressin nasal spray at a
dose of 3ug/kg, generally one spray per nostril.
Alternatively, desmopressin can be given sub-
cutaneously or intravenously.

Patients on HD are likely to have heparin
used during the dialysis session that will create
a coagulopathy for the subsequent 6-8 hours or,
less commonly, may be chronically anticoagu-
lated with warfarin. Treating the patient on an
“off” day removes the concern about heparin
in the dialysate causing bleeding. Patients on
warfarin should be managed as described in
Chapter 9.

Susceptibility to Infection

Post kidney transplant patients on immune
suppressants may have increased sus-

ceptibility to infections and should be closely
monitored.

Drug Actions/Interactions

Drug choice and dose should be carefully con-
sidered. Doses of many drugs excreted by the
kidney require dose and/or schedule adjust-
ment for patients in renal failure to prevent
drug accumulation and drug toxicity. The goal
is to maintain a serum level associated with the
intended therapeutic response observed in
patients with normal renal function. Table 5.4
lists maintenance dose intervals for patients in
moderate and severe renal failure as compared
with normal renal function. Oral side effects
and toxicities of transplant immunosuppres-
sive medications, such as cyclosporine, which
may cause gingival overgrowth, are shown in
Table 5.3.

Patient’s Ability to Tolerate
Dental Care

Few limitations exist in stress tolerance.

Special Considerations for the
Renal Transplant Recipient

There is some evidence that untreated dental
inflammation and infections may be a possible
risk factor for infection and rejection in patients
undergoing a kidney transplant, although there
is not much published literature on this topic.**
The dentist should inform patients and their
families about the necessity of dental treatment,
with particular emphasis on its relationship to
their disease. It is critical that patients be
advised of the circumstances under which they
should contact the dentist between regularly
scheduled appointments. Patient information
handouts are helpful complements to verbal
instruction; a sample of a patient instruction
sheet follows.
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™

Patient instruction sheet

® You have been referred to the dentist for
dental services by your physician because
you are either awaiting a kidney transplant
or have recently received one.

* Because transplant patients are more likely
to get infections in the mouth or jaws, we
need to examine you and treat you for all
potential areas of infection. You should be
seen by your dentist on a routine basis.

¢ If you should develop pain or a sore area in
your mouth, please call your dentist or physi-
cian as soon as possible.

(& J
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. Background

Description of Disease/Condition

Viral Hepatitis

Virally induced hepatitis can be caused by hep-
atitis A, B, C, D, or E strains and results in
inflammation and destruction of the liver. It can
present as acute or chronic persistent disease.

Alcoholic Liver Disease (ALD)

Alcoholic cirrhosis is the terminal stage of ALD,
where fibrosis and scarring has resulted in
severe liver dysfunction. It is one of the main
causes of death among alcohol abusers. Exces-
sive alcohol intake can lead to fatty liver, hepa-
titis, and cirrhosis. Alcoholic hepatitis has a
sudden onset typically following decades of
heavy alcohol use (mean intake of 100g per
day) and is characterized by acute or chronic
inflammation and parenchymal necrosis of the
liver.'

Hepat

Juan F. Yepes DDS, MD, MPH, DrPH, MS

Hepatocellular Carcinoma

Malignant neoplasms of the liver that arise
from parenchymal cells are called hepatocellu-
lar carcinomas. Hepatocellular carcinomas are
associated with cirrhosis in 80% of cases.

Pathogenesis/Etiology
Viral Hepatitis

The five currently classified hepatitis viruses
vary in transmission mode from primarily per-
cutaneous (hepatitis B virus [HBV], hepatitis
C virus [HCV], hepatitis D virus [HDV]) to
primarily fecal-oral (hepatitis A virus [HAV],
hepatitis E virus [HEV]). Characteristics are
shown in Table 6.1.

HAV and HEV generally have clinical and
morphological features of acute icteric hepati-
tis. Onset is usually insidious, with an initial
prodromal phase lasting a few days and a vari-
able combination of flu-like symptoms: fever,
mild chills, abdominal pain, anorexia, nausea,
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Table 6.1. Characteristics of Hepatitis Viruses: Pathogenesis/Etiology/Disease Course

HAV HBV HCV HDV HEV
Classification Picornavirus Hepadnavirus Flaviviridae Small defective  Calicivirus
family RNA virus, or alpha-
infects with HBY  virus family
Mode of Fecal-oral, Percutaneous, Percutaneous,  Percutaneous, Fecal-oral
transmission rarely: sexual, perinatal  rarely: sexual,  sexual, perinatal
percutaneous perinatal
Prophylaxis lg, vaccine HBIg, vaccine None None (HBV None
vaccine for
susceptible)
Incubation days 15-50 30-180 15-160 21-140 14-63
Clinical features
Chronic infection  No 1-10%, up to 80-90% Common No
90% in neonates
Carrier state No Yes Yes Yes No
Severity of Usually mild, Moderate Asymptomatic ~ May be severe  Usually
symptoms age dependent to mild mild
Fulminant <0.1% 1% Rare Up to 20% in 10-20% in
hepatitis superinfection pregnant
women
Hepatocellular No Yes Yes 2 No

carcinoma

Adapted from Harrison’s Manual of Medicine; Fauci AS, Braunwald E, Kasper DL, et al. eds. 2009; New York, NY: The McGraw
Hill Companies; 1264 pgs. Table 161-1.
HAV, hepatitis A virus; HBV, hepatitis B virus; HCV, hepatitis C virus; HDV, hepatitis D virus; HEV, hepatitis E virus; Ig, immune

globulin.

vomiting, and diarrhea. HAV viral particles are
replicated only in hepatocytes and gastrointes-
tinal epithelial cells and are released into the
blood and bile. The damage of the liver cells
results from a cell-mediated immune response.”
Peak infectivity correlates with the greatest
viral excretion in the stool during the 2 weeks
before the onset of jaundice or elevation of the
liver enzymes.?

HBV and HCV infections are usually diag-
nosed several years and decades after acquisi-
tion on routine blood testing or after blood

donation. Approximately 25% of patients with
HCV infection will have hepatic fibrosis that
can end in cirrhosis,* on average 20 years after
infection,” while the other 75% have different
degrees of hepatic inflammation. Factors that
contribute to the development of cirrhosis are
unclear; it may be genetic factors or the con-
sumption of alcohol. If cirrhosis develops, the
annual incidence of hepatocellular carcinoma is
1-4%.°

Clinical expression of HDV, that can infect
only individuals who have HBYV, is wide, and



117

Hepatic Disease

although it sometimes follows a benign course,
the disease is clinically important. Studies
have shown that most patients with HBV coin-
fected with HDV or HCV have more severe
liver disease and more rapid progression to
cirrhosis.”

ALD

Rather than being caused singularly by ethanol
toxicity in hepatocytes, ALD is currently
considered to be a multifactorial disease, where
gender, genetic, and nutritional factors influ-
ence the disease progression to cirrhosis. The
key process in the pathophysiology is the
oxidative stress, inflammation, alterations in
cytokine secretion, and fibrosis.® Secondary
abnormalities include malnutrition and impaired
hepatic regeneration.

Epidemiology
Viral Hepatitis

HAV, HBV, and HCV are the most common
types, with the Centers for Disease Control and
Prevention (CDC) estimating that there are
80,000 new infections each year and an esti-
mated 4.4 million Americans are living with
chronic hepatitis, many being unaware of their
infection.” See Table 6.2 for characteristics of
acute hepatitis infections.

Risk factors for HAV include close personal
contact with an infected person, men who have
sex with men, travel outside the United States,
illicit drug use, known food-borne outbreaks
(fresh produce or food handlers), and contact
with a child or employee in a child care center.’
Studies performed in the United States have
not shown an occupational risk for health-care
workers.’

The prevalence of HBV infection in the
United States is 0.4%, with an estimated 0.8—
1.4 million persons chronically infected. With
the implementation of vaccination programs
in 1991, the incidence of new infections in the
United States has declined by approximately
82% to 1.5 per 100,000 in 2009.°

HCV is a common problem in the United
States with an estimated prevalence of 1.8% (of
which approximately 75% are chronic infec-
tions), involving approximately 2.7 million people,
excluding high-risk groups, such as inmates,
institutionalized, and homeless persorls.10

In the United States, the prevalence of HDV
and HEV are low and HDV is confined to high-
risk groups, such as intravenous drug users,
while outbreaks of HEV infection have rarely
been observed. Vaccination programs for HBV,
increased awareness of HDV and its mode of
transmission, and better preventive measures
(e.g., use of disposable needles) have probably
contributed substantially to the decline in HDV
in different regions of the world.

Table 6.2. Acute Hepdtitis Virus Infection Epidemiology (2009) in the United States

HAV HBV HCV
Acute cases 1987 3371 781
Incidence rate per 100,000 0.6 1.1 0.3
New infections 21,000 38,000 16,000
% with jaundice 68.8 79.9 74.7
% hospitalized 39.3 46.7 56.2
% died 0.9 1.3 0.4

Source: Centers for Disease Control and Prevention. Available at: http://www.cdc.gov/hepatitis/Statistics/2009Surveillance/

Commentary.htm#bkgrndI.
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ALD

Cirrhosis mortality rates are higher in men than
women and higherin Hispanics than Caucasians
or African-Americans." Cirrhosis mortality is
also associated with poverty, and factors such
as less nutritional diets, exposure to environ-
mental toxins, and greater stress may aggravate
alcohol effects in the liver of disadvantaged
populations. Finally, genetic factors influence
both patterns of heavy drinking and physiolog-
ical vulnerability to alcohol effects.® True preva-
lence of ALD is difficult to estimate as many
adults consume some level of alcohol; however,
in the United States in 2009, 30,444 deaths were
estimated to have resulted from chronic liver
disease and cirrhosis, making this the 12th
leading cause of death.”

Hepatocellular Carcinoma

Incidence and mortality rates for hepatocellu-
lar carcinoma are rising rapidly in the United
States because of the increased prevalence of
cirrhosis associated with HCV infection in
younger patients resulting in up to 4% of
patients with cirrhosis developing cancer each
year.” In developed countries, risk factors for
hepatocellular carcinoma in patients known
to have cirrhosis are male gender, age over 55
years, non-Caucasian ethnicity, anti-HCV posi-
tivity, and platelet count <75,000.

H Coordination of Care
\ between Dentist and
Physician

In general, diseases of the liver have several
implications for a patient receiving dental care,
including potential increased bleeding risk
and altered metabolism of medications, requir-
ing dose adjustment or avoidance. The medical
history is essential for a correct assessment of
the potential risk. The medical history must
include questions regarding jaundice, cancer,

autoimmune disorders, surgeries, history of
alcohol intake, recreational drug use, sexual
history, and bleeding tendencies." It is impor-
tant to discuss details of the liver disease with
the physician in order to have a better under-
standing of the patient’s medical status and
degree of control. Dentists can encourage
chronic alcohol users with ALD to seek coun-
seling and support services, such as Alcoholics
Anonymous (see Chapter 16).

8 ll. Medical Management

Identification

Patients with chronic liver disease may be able
to self-identify on the health history. Liver dys-
function in viral hepatitis and ALD can prog-
ress over time requiring identification of current
functional status, which is critically important
to help gauge coagulation status and ability of
the liver to metabolize medications. Patients
with acute hepatitis from viral, bacterial, or
parasitic infection; autoimmune disorders; and
reactions to alcohol, medications, and toxins,
require prompt identification of the causative
agent to facilitate patient treatment.

Medical History/Physical
Examination

Viral Hepatitis

e HAV: The presence and severity of symp-
toms with HAV infection is related with the
patient’s age, including nonspecific and flu-
like symptoms, persistent fever, severe pru-
ritus, jaundice, diarrhea, and weight loss.
Chronic infection does not occur with HAV.

e HBV: The symptoms of acute HBV infection
are nonspecific and include fatigue, poor
appetite, nausea, vomiting, abdominal pain,
low-grade fever, jaundice, and dark urine.”
Clinical signs include liver tenderness,
hepatomegaly, and splenomegaly. Acute
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HBYV infection typically lasts for 2—4 months.
Approximately 30-50% of children 5 years
and older and adults are symptomatic;
infants, children younger than 5 years, and
immunosuppressed adults are more likely
to be asymptomatic.' In adults with healthy
immune systems, approximately 95% of
acute infections are self-limited, with patients
recovering and developing immunity.” Fewer
than 5% of adults acutely infected with HBV
progress to chronic infection, defined as
disease lasting longer than 6 months. A small
number (1%) develop acute hepatic failure
and may die or require immediate liver
transplantation."

* HCV: The majority of acute and chronic
HCV cases are asymptomatic, and patients
rarely know when they acquired the infec-
tion."” Nonspecific symptoms such as fatigue,
vague right upper quadrant discomfort,
and pruritus may be noted. HCV infection
may progress to cirrhosis with the conse-
quent development of complications such
as bleeding, hepatocellular carcinoma, and
liver failure. Extrahepatic manifestations of
HCV are uncommon and include renal
disease, lichen planus, seronegative arthritis,
and some neurological conditions."

ALD

The clinical presentation of ALD can vary from
an asymptomatic patient who may have an
enlarged liver to a critically ill individual who
dies quickly ora patient with end-stage cirrhosis.
Arecent period of heavy drinking, complaints of
anorexia and nausea, and the demonstration of
hepatomegaly and jaundice strongly suggest
the diagnosis. See Fig. 6.1. Abdominal pain and
tenderness, splenomegaly, ascites, fever, and
encephalopathy may be present.

Hepatocellular Carcinoma

The presence of hepatocellular carcinoma may
be unsuspected until there is deterioration in

Figure 6.1 Jaundiced skin and sclera in a 39-year-
old with end-stage alcoholic cirrhosis.

the condition of a cirrhotic patient who was
stable. Weakness and weight loss are associated
symptoms. The sudden appearance of ascites,
which may be bloody, suggests portal or hepatic
vein thrombosis by a tumor or bleeding from
a necrotic tumor. Physical examination may
show tender enlargement of the liver with occa-
sionally a palpable mass.

Laboratory Testing

Viral Hepatitis
HAV

e HAV immunoglobulin M (IgM) test (pre-
ferred confirmatory test for acute HAV
infection)®

Serum antibodies IgM usually can be
detected 5-10 days before symptom
onset, and the level remains elevated for
4-6 months.?

e Elevated liver enzymes

¢ Elevated bilirubin levels

HBV

* Hepatitis B surface antigen (HBsAg)
Indicates currently infectious, with acute
or chronic infection
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* Hepatitis B surface antibody (HBsAb)
Indicates recovery or successful immuni-
zation

* Hepatitis B core antibody (HBcAD)
Indicates previous or ongoing infection

e IgM antibody to HBc antigen (IgM anti-HBc)
Indicates acute infection, acquired in the
last 6 months

HCV

* Enzyme immunoassay to detect antibodies
to multiple HCV antigens

* Hepatitis C RNA virus by polymerase chain
reaction (PCR) detects quantity of the virus
itself in the blood (quantification of the
virus).

HDV

* Anti-HDV immunoglobulin G (IgG) anti-
bodies (only if HBsAg positive)
Persists after HDV infection has cleared
e Serum HDV RNA with sensitive real-time
PCR assay
Confirms active infection
e HDV genotyping
Patients with HDV genotype 1 are at a
high risk for developing end-stage
disease.”

HEV

* Serological essays for identification of anti-
HEV antibody of IgM or IgG class

e PCR for detection of the virus in stool or
serum

Liver Enzymes

* Aspartate aminotranferase (AST) or serum
glutamic-oxaloacetic transaminase (SGOT);
normal range: 5-40 units/L serum

e Alanine aminotransferase (ALT) or serum
glutamic-pyruvic transaminase (SGPT);
normal range: 7-56 units/L serum

Medical Treatment

Viral Hepatitis
HAV

Treatment is supportive and includes appropri-
ate rest when necessary.” Balanced nutrition and
avoidance of hepatoxins such as alcohol and
acetaminophen are recommended. No specific
antiviral therapy is currently available.” About
30% of symptoms require hospitalization for
dehydration, severe prostration, coagulopathy,
encephalopathy, or other evidence of hepatic
acute failure.’ Caregivers should observe strict
contact precautions during the infection period.
Healthy adults are noninfectious by 2 weeks
after the onset of the disease, but children and
immune-compromised persons may remain
infectious for up to 6 months.

Immunoglobulin administered intramus-
cularly provides short-term protection (3-5
months) through passive transfer of HAV anti-
body. Immunoglobulin administered as pro-
phylaxis within 2 weeks after exposure to HAV
is 69-89% effective in preventing symptomatic
infection.” Two types of inactivated whole
virus vaccines for HAV are available in the
United States.” The first dose provides immu-
nity in 37% of persons within 2 weeks, in 90%
of persons within 4 weeks, and in 100% of
persons at 26 weeks.” The second dose pro-
vides persistent immunity projected to last at
least 20 years.

HBV

The objectives for treatment of chronic HBV
infection are to reduce the inflammation of the
liver; prevent liver failure and cirrhosis; and
reduce the risk of hepatocellular carcinoma
by reducing or suppressing HBV replication."”
It is important to differentiate patients who are
hepatitis B e antigen (HBeAg) positive and
those who are HBeAg negative because of viral
mutation. Seroconversion (from HBeAg posi-
tive to HBeAg negative) predicts long-term
reduction in viral replication, and it is used to
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monitor the response to the treatment. Chronic
infection of HBV can go through four different
phases that directly affect the therapeutic deci-
sions. Patients in the first phase (active), with
elevated hepatic enzymes, are candidates for
treatment with the best anticipated response.

HCV

Recent advances in medical treatment now
permit clearance of HCV in the majority of the
patients.* A decision about whether to treat
must be made on an individual basis, taking
in consideration patient motivation, severity
of the disease, potential for response to the
treatment, and anticipated adverse events. The
current standard of care for treatment involves
use of interferon alpha 2a or 2b in combination
with ribavirin.” Interferon alpha is adminis-
tered subcutaneous once weekly. Ribavirin is
administered orally in divided doses. Response
rates of 54-56% are to be expected. Common
adverse effects associated with interferon
therapy are fatigue, headaches, myalgias, fever
and chills, insomnia, nausea, anorexia, weight
loss, alopecia, irritability, depression, neutrope-
nia, and thrombocytopenia. Absolute contrain-
dications to treatment are decompensated liver
disease, pregnancy, active autoimmune disease,
severe depression, poorly controlled diabetes
mellitus, seizures, coronary artery disease, and
heart failure.”

HDV

The accepted practice for treatment of chronic
HDV is subcutaneous injections of interferon
every week for at least 48 weeks. This treatment
is considered in patients with active replication
of HDV RNA and histological evidence of
disease activity, with no contraindications to
interferon therapy.

HEV

Current recommendations for the treatment of
HEV infection are similar to the recommenda-
tions for HAV infection.

ALD

The most important treatment of ALD is the
abstinence of alcohol. The use of corticosteroids
for the treatment of ALD should be offered con-
sistent with the U.S. guidelines for the treat-
ment of ALD.* Nutritional supplementation is
important because protein-calorie malnutrition
is almost always present. The severity of the
malnutrition correlates with the survival of the
patient. It is important to attempt an intake of
about 2000 calories per day to correct these defi-
ciencies and promote the hepatic repair process
in individuals with severe ALD.

Hepatocellular Carcinoma

Surgical resection of solitary hepatocellular car-
cinomas may result in cure if liver function is
preserved. Treatment of underlying chronic
viral hepatitis may lower postsurgical recur-
rence rates.

Liver Transplantation

Liver transplantation is used for patients with
decompensated HCV infection with reinfection
of the graft, but comparable survival rates with
other patients receiving liver transplants. It
may also be appropriate for small unresectable
tumors in a patient with advanced cirrhosis,
with reported 5-year survival rates of up to
75%. Liver transplantation may also be
required for autoimmune chronic hepatitis that
is refractory to anti-inflammatory and immu-
nosuppressive therapy.®

The Model for End-Stage Liver Disease
(MELD) score, introduced in 2002 as a replace-
ment of the Child-Tucotte-Pugh classification,
is the basis for organ allocation among can-
didates for liver transplantation in the United
States and serves as an objective scale of
disease severity for chronic liver disease.” It
is derived from measurements of serum biliru-
bin, the international normalized ratio (INR) of
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prothrombin time (PT), and serum creatinine to
evaluate pretransplantation renal function.

Tf‘ lll. Dental Management
il
Evaluation

It is difficult to identify potential or actual car-
riers of HBV, HCV, and HDV. Therefore, all
patients with a history of viral hepatitis must
be treated as though they are potentially infec-
tious. Recommendations for infection control
practices in dentistry published by the CDC
and the American Dental Association (ADA)
have become the standard of care for prevent-
ing cross infection in dental practice. This docu-
ment published in 2003 recommends that all
dental care workers who provide patient care

Key questions to ask the patient

What type of liver disorder do you have?

should receive vaccination against HBV and
should implement standard precautions during
the care of all dental patients.” Additionally,
these guidelines discuss the management of occu-
pational exposures to blood-borne pathogens,
including postexposure prophylaxis (PEP) for
work exposures to HBV, HCV, and human
immunodeficiency virus (HIV).* (See Chapter
11, Table 11.4.)

Most patients who are infected by HBYV,
HCV, and HDV are unaware that they have
hepatitis. The majority of these cases are symp-
tomatic and difficult to identify by the symp-
toms because they are similar with upper
respiratory infections. In case that the patient
reports a history of hepatitis or other liver
disease, detailed information from the patient
may be useful for the dentist to determine the
type of disease and severity.

2

What is the underlying cause of your liver disease?

What type of treatment are you receiving for your liver disease?

What types of medications are you taking?

What types of medications have you been told you cannot take?

What are the signs and symptoms of your liver disorder?

What are the laboratory values associated with your medical conditions?
Do you have any increased bleeding tendencies?

Do you drink any alcoholic beverages?

Key questions to ask the physician 9

What is the severity of the patient’s liver disorder?

What medications are being prescribed for the patient’s liver disease?

Is the patient being treated for other medical conditions?

What are the patient’s most recent laboratory values (complete blood count [CBC], PT/INR,
PTT, liver enzymes)?
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Dental Treatment Modifications

For chronic and advanced liver disease, emer-
gency dental care and elective dental treatment
can be provided depending on the medical
status and type/extent of dental care needed.
For the rare patient with acute hepatitis, only
emergency dental care should be provided.
For the more prevalent HBV /HCV carrier with
laboratory tests indicating infection without
evidence of significant liver dysfunction, no
modifications in the treatment plan may be
necessary.

Oral Lesion Diagnosis and
Management

Oral lesions in patients with significant liver
disease may relate to the bleeding diatheses
and include hematomas, ecchymoses, pete-
chiae, and spontaneous bleeding of the gingiva
and mucosal tissues. See Fig. 6.2. Jaundice can
affect the oral mucosa. Immune-suppressed
post-liver transplant patients can develop oral
candidiasis and other opportunistic infections.
See Fig. 6.3.

e Risks of Dental Care

Hemostasis

Abnormal bleeding is associated with hepatitis
and cirrhosis/end-stage liver disease. Vitamin-

Figure 6.2 Severe intraoral spontaneous bleeding
in a patient with end-stage cirrhosis.

K-dependent clotting Factors II, VII, IX, and X
are synthesized in the liver, and the produc-
tion is affected in patients with severe liver
disease. Factors I and V are also affected.
Additionally, thrombocytopenia could be
present in patients with splenomegaly associ-
ated with chronic liver disease. Before surgical
procedures, patients with liver disease must
have a careful evaluation of their capacity for
hemostasis, and testing should include at
minimum a platelet count, PT/INR, and partial
thromboplastin time (PTT) tests. Platelet count
should be above 50,000 and INR below 2.0-3.5
for surgical procedures depending on the extent
of surgery; nonsurgical dental procedures may
be safely performed in the higher INR ranges
(below 4.0) and lower platelet counts. If labora-
tory values are critically altered, consultation
with the physician will help the dentist inter-
pret the results and delineate the treatment
plan to minimize the potential for bleeding
complications. This may include either or both,
platelet transfusions to correct the thrombocy-
topenia and fresh frozen plasma (FFP) to correct
the factor-related coagulopathy. Vitamin K
injections the week prior to dental surgery may
be helpful. Intraoperative hemostatic agents,
such as microfibrillar collagen hemostat or
absorbable gelatin sponge, should be used in
extraction sites when hemostasis is impaired.
Recently, the use of intranasal desmopressin
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Figure 6.3 Candida infection secondary to the use
of steroids in a patient recipient of a liver transplant.
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(DDAVP) has been suggested to be effective at
restoring hemostatic capacity in patients under-
going dental extractions as a cost-effective
alternative to FFP transfusion.”

Susceptibility to Infection

The patient with viral hepatitis being actively
treated with interferon may have neutropenia
and warrant antibiotic prophylaxis. Patients
who have received a liver transplant and are
on immunosuppressive medications may be at
increased risk of infection and warrant more
aggressive management of dental infections
and consideration for antibiotic prophylaxis
depending on the stage of transplant engraft-
ment, although routine prophylaxis prior to
dental treatment for posttransplant patients is
not recommended.

Drug Actions/Interactions

Generally, for short periods of time, normal
therapeutic doses of drugs can be used except
when liver function is severely compromised.
If necessary, alternative drugs not metabolized
in the liver can be selected or doses and inter-
vals adjusted. Extreme caution should be used
in prescribing medications that are metabolized
in the liver for patients with severe liver disease.

* Analgesics/Pain Control
o Aspirin, ibuprofen, and other nonsteroi-

dal anti-inflammatory drugs (NSAIDs)
should be avoided as they are extensively
metabolized by the liver and result in
increased bleeding risk due to antiplatelet
effects and ulcerogenicity.
Acetaminophen is relatively safe if limited
to <4g/day for acute pain management.
Codeine, hydroxycodone, and oxycodone
are conjugated in the liver and should be
used at increased dose intervals and for
short-term use only.
Morphine is safe, while meperidine
should have increased dosing intervals.

Local anesthetics, while metabolized in
the liver, are safe if they are used within
the suggested doses. Doses should be
kept below 7mg/kg when combined
with epinephrine (13 cartridges of 1.8 mL
2% lidocaine 1:100,000 epinephrine).

* Sedative/Anxiolytics
Benzodiazepines require reduced dosages
and increased intervals.
Barbiturates and propofol should be
slowly titrated to desired effect, with pro-
longed recovery anticipated.

* Antibiotics
Beta-lactam antibiotics (penicillin, amoxi-
cillin, ampicillin, cephalexin, cefazolin,
ceftriaxone) are predominantly handled
by renal excretion; thus, these can be used
safely in patients with liver failure.
Metronidazole must be avoided in
patients who actively ingest alcohol as
this interaction will create a disulfiram-
like reaction of flushing, headache, tachy-
cardia, shortness of breath, severe nausea
and vomiting, mental confusion, and
possible circulatory collapse. It is liver
metabolized and should be used with
caution and with increased dose intervals
with severe disease (acute hepatitis or
cirrhosis).
Clindamycin, aminoglycosides (strepto-
mycin, gentamycin), vancomycin, and
macrolides (erythromycin, azithromycin,
clarithromycin) should be avoided in
severe liver disease.
Tetracycline, minocycline, and doxycy-
cline undergo hepatic metabolism and
recycling, so these should be used with
caution, at reduced dosage, and increased
dose intervals.

Patient’s Ability to Tolerate
Dental Care
While local anesthetics are considered safe in

normal doses and maintain the same duration
of action locally as in patients without liver
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disease, total dose is a concern for some patients.
With significant liver disease, it may be prudent
to treat one quadrant at a time to minimize total
dose.” Avoid mouthwashes with high alcohol
content in the patient with ALD.

Special Considerations

HBV infection is a well-recognized risk for
health-care personnel making vaccination
essential for dental providers. Health-care per-
sonnel’s occupational risk of acquiring HBV
is related to the extent of percutaneous injury
and HBeAg status of the source person. Risk of
clinical hepatitis from a needlestick injury with
HBsAg-positive, HBeAg-negative blood is
1-6%, with serological evidence of HBV infec-
tion at 23-37%, compared with an injury with
HBsAg-positive and HBeAg-positive blood
resulting in clinical hepatitis for 22-31%, with
serological evidence of HBV infection in 37—
62% cases.”

Fortunately, HCV is rarely transmitted occu-
pationally and in these cases most often from
hollow-bore needles. HCV seroconversion after
percutaneous exposure to HCV-positive source
patient blood is estimated at 1.8%.* The
OraQuick® HCV Antibody Test (OraSure tech-
nologies, Inc., Bethlehem, PA) was recently
approved as the first rapid point of care test
for HCV antibodies allowing increased oppor-
tunities to detect HCV outside of traditional
settings.”
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. Background

The general impact of gastrointestinal (GI) dis-
orders is often underestimated. Diseases of the
GI tract are frequently misdiagnosed, untreat-
ed, or undertreated. Approximately 70 million
Americans are diagnosed with GI disorders ac-
counting for more than 105 million physician
visits per year. GI diseases are associated with
significant morbidity, mortality, and decreased
quality of life. This chapter will review the
more common GI disorders.

Description of Disease/Condition
Dyspepsia

Dyspepsia is classically described as an episodic
or recurrent pain or discomfort arising from the
proximal Gl tract. Dyspepsia is a group of symp-
toms associated with heartburn, weight loss,
regurgitation,indigestion, bloating, early satiety,
and gastroesophageal reflux. Therefore, preva-
lence of dyspepsia cannot be accurately esti-
mated due to lack of a standardized definition.
In an effort to further refine the term dyspepsia,
an international panel of clinical investigators

Gastrointestinal

Brian C. Muzyka DMD, MS, MBA

published a consensus opinion and the term
functional dyspepsia is now preferred:

¢ Functional dyspepsia is the presence of gas-
troduodenal symptoms without any caus-
ative organic, systemic, or metabolic disease.
¢ Functional dyspepsia has been separated
into two distinct subgroups:
postprandial distress syndrome (post-
prandial fullness and early satiety);
epigastric pain syndrome (constant non-
meal-related pain).

Gastroesophageal Reflux
Disease

Gastroesophageal reflux disease (GERD) is an ex-
cessive retrograde movement (reflux) of
acid-containing gastric secretions or bile and
acid-containing secretions from the duodenum
and stomach into the esophagus, causing trou-
blesome symptoms and/or complications. The
condition of gastroesophageal reflux is experi-
enced occasionally by most people, especially
after meals. Typical symptoms of GERD in-
clude heartburn, regurgitation, and dysphagia.
Atypical symptoms include noncardiac chest
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pain, aspiration, asthma, hoarseness, and pneu-
monia. Complications include Barrett’s esopha-
gus, which is the premalignant lesion that links
GERD and the most rapidly increasing cancer
of the GI tract, esophageal adenocarcinoma.
Erosion of the teeth may also occur.

Peptic Ulcer Disease

Peptic ulcer disease (PUD) is ulceration of the
stomach or duodenum, the first section of
the small intestine. Ulcerations are caused by
decreased protective mucosal factors or by
various mucosal damaging mechanisms.

Inflammatory Bowel Disease

Inflammatory bowel disease (IBD) is a chronic con-
dition that includes ulcerative colitis (UC) and
Crohn’s disease (CD) and is characterized by
acute flare-ups separated by periods of quies-
cence. Remission can occur without therapy.
More recently, the less common microscopic
colitis has been categorized as a type of IBD":

e UC is an inflammatory disorder resulting in
ulcerations of the lining of the colon and
rectum. UC patients typically present with
mild-to-moderate diarrhea without constitu-
tionalsymptoms. Thenumber of bowelmove-
ments increases with severity of UC and
constitutional symptoms such as dehydra-
tion, fatigue, fever, and weight loss are more
likely to occur. With rectal involvement, there
are frequent small, more urgent, bloody stools.

* CD is an inflammatory disease of the bowel
more commonly affecting the terminal ileum,
the most distant part of the small intestine.
CD symptoms also include diarrhea, fatigue,
weight loss, and abdominal pain. With mild
CD, abdominal pain can be vague, diarrhea
intermittent, and no weight loss noted.

Irritable Bowel Syndrome

Irritable bowel syndrome (IBS) is an inclusive term
for multiple potential physiological issues includ-

ing disturbed central nervous system (CNS) pain
processing, mucosal inflammation, abnormal
colonmotility,and anxiety disorders. Discussion
of IBSis beyond the scope of this chapter. Butitis
important to note that IBS is much more preva-
lent than IBD, and IBD patients are frequently
mislabeled with a diagnosis of IBS.

Pseudomembranous Colitis

Pseudomembranous colitis (PC) is an inflamma-
tion of the colon associated with antibiotic use.
It is generally caused by Clostridium difficile, a
gram-positive, anaerobic, spore-forming bacte-
ria. C. difficile releases an enterotoxin (toxin A)
and a cytotoxin (toxin B) that cause mucosal
inflammation and lead to apoptosis.”

Celiac Disease

Celiac disease (gluten-sensitive enteropathy) is
a chronic digestive disease characterized by
small intestine malabsorption. Individuals with
celiac disease have an abnormal immune reac-
tion to gliadin, the alcohol-soluble fraction of
gluten. Gluten is found in wheat and related
species including rye and barley. Gluten is a
source of protein in many parts of the world
and is also used as an additive to foods low in
protein or as a meat substitute.’

An immunologically mediated inflamma-
tory response occurs when gliadin is ingested.
As a result, the villi, the tiny, fingerlike protru-
sions lining the small intestine, are damaged
or destroyed. Malabsorption results from the
immunomodulated process and diarrhea may
occur. Some individuals may have subtle symp-
toms or are asymptomatic.

Gastric Cancer

Gastric cancer is an adenocarcinoma of the
stomach. Approximately 15% of gastric cancers
occur in the upper part of the stomach while
40% of cancers develop in the middle part and
40% develop in the lower part of the stomach.
Anatomically, the location of gastric cancer is
related to differing vascular supply sources.
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Colorectal Cancer

Colorectal cancer is a complex disease where
genetic changes are often associated with pro-
gression from a premalignant lesion (adenoma)
to invasive adenocarcinoma in the lower GI
tract. Approximately 10% of adenomas will
progress to adenocarcinomas, and this process
may take up to 10 years. Adenocarcinomas
make up themajority of colonand rectal cancers.
Other rarer rectal cancers include lymphoma,
sarcoma, and carcinoid adenocarcinoma.

Pathogenesis/Etiology

Functional Dyspepsia

Dysmotility has been the prime focus of research
in functional dyspepsia. Visceral hypersensitiv-
ity also plays a role in 30-40% of patients with
functional dyspepsia. The role of aberrant cere-
bral processing of visceral stimuli and visceral
events is also being explored in functional dys-
pepsia. The evidence to date does not suggest
a significant genetic contribution to functional
dyspepsia.

GERD

The pathophysiology of GERD is multifacto-
rial. The normal highly efficient barrier between
stomach and esophagus becomes weakened
in GERD. Patients with GERD have defective
esophageal peristalsis; more frequent and pro-
longed transient lower esophageal sphincter
relaxation; abnormal gastric emptying result-
ing in increased gastric pressure; and esopha-
gitis and mucosal damage from gastric
hydrochloric acid, bile salts, and pancreatic
enzyme refluxate, with resultant dysmotility.
Some will have hiatal hernias, Helicobacter pylori
infection, and Barrett’s esophagus.*

PUD

The damaging mechanisms associated with
PUD include the following;:

e Infection by H. pylori bacteria:

Fecal-oral infection with H. pylori is
higher in populations who have a lower
standard of living than routinely seen in
industrialized countries. In the United
States, approximately 40% of duodenal
ulcer patients are infected with H. pylori.
Successful eradication of H. pylori is asso-
ciated with elimination of ulcer recur-
rence. This is the strongest evidence to
support the role of H. pylori as an etiology
of PUD.
¢ Increasing and widespread use of both non-
steroidal anti-inflammatory drugs (NSAIDs)
and aspirin:
In H. pylori-negative patients, the use and
overuse of NSAIDs and aspirin is the
most common cause of PUD.
¢ Idiopathic causes and hypersecretory causes
are less common.

IBDs (CD and UC)

A key feature in the pathogenesis of IBD
is a failure to downregulate the immune system
and control local GI inflammation. The exact
etiology of UC is unknown and the disease
appears to be multifactorial. Environmental
factors, immune dysfunction, smoking, NSAID
use, low levels of antioxidants, psychological
stress, consumption of milk products, and a
genetic predisposition have all been proposed
as causes of UC. First-degree relatives of IBD
patients have a 10% lifetime risk of developing
UC. The genetic component in the pathogenesis
of CD has been identified as the gene NOD2
located on chromosome 16q12 and is related to
the immune response to bacteria activating
inflammatory cell signals.

A variety of immunological changes occur in
IBD. T-lymphocyte cell subsets accumulate in
the lamina propria of the affected area of the
colon and are cytotoxic to colon epithelium.
An increase in number of B lymphocytes and
plasma cells, and an increase in the production
of immunoglobulin G (IgG) and immunoglobu-
lin E (IgE) follow. A small proportion of patients
with UC develop smooth muscle and anticyto-
skeletal antibodies.
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Microscopically, there is an inflammatory
infiltrate of the lamina propria, crypt branch-
ing, and erosion of the tiny villi in the intestines
that absorb nutrients. The ulcerated areas are
eventually covered by granulation tissue. This
leads to the formation of inflammatory polyps
also known as pseudopolyps.'

PC

PC is associated with increased GI colonization
with C. difficile. C. difficile can be found in 2-3%
of healthy adults and up to 70% of healthy
infants. C. difficile forms heat-resistant spores
that persist in the environment for months to
years. In hospital and other health-care facili-
ties, outbreaks may occur as a result of contami-
nation with these spores. Colonization occurs
by the fecal-oral route, and as many as 30% of
hospitalized adults are colonized with C. diffi-
cile. Normal gut flora resists colonization and
overgrowth with C. difficile. In PC, the antibiotic
disruption of the normal colon flora allows C.
difficile overgrowth.

Many antibiotics may be responsible for
C. difficile overgrowth, but third-generation
cephalosporins are implicated most frequently.
Third-generation cephalosporins have an intra-
muscular or intravenous route of administra-
tion with the exception of cefixime, which has
an oral route of administration. Cefixime is
used to treat community-acquired pneumonia,
sinusitis, pharyngitis, and urinary tract infec-
tions. Third-generation cephalosporins includ-
ing cefixime are not typically used to treat
odontogenic infections. Immunosuppression is
also a predisposing factor for C. difficile colitis.

Celiac Disease

Celiac disease is a multifactorial, multisystem
disorder with a genetic predisposition. The
majority of persons with celiac disease have the
human leukocyte antigen (HLA) DQ2 haplo-
type found on chromosome 6. Interestingly,
approximately 40% of general populations also
have this haplotype but do not express the

disease. Presence of this halpotype is required
for the expression of celiac disease but not all
who have this haplotype express disease.
Relatives of individuals with celiac disease have
ahigherincidence of the disease than the general
population. First-degree relatives have a preva-
lence rate of 10%. Environmental factors asso-
ciated with celiac disease are ingestion of the
gliadin found in gluten chiefly from wheat, rye,
and barley. Some individuals also show sensi-
tivity to oats. Grains not associated with celiac
disease activity include rice, corn, sorghum,
buckwheat, amaranth, quinoa, and millet.?

In susceptible individuals, exposure of
small intestine mucosa to gluten triggers an
inflammatory reaction causing villi destruc-
tion. Additionally, an immunological response
occurs resulting in large numbers of CD8+ T
lymphocytes, B lymphocytes, and other lym-
phocytes. As a result, various immunoglobu-
lins, cytokines, interferons, tumor necrosis
factor, and other inflammatory mediators are
secreted with an end result of villous atrophy.
The Marsh criteria are used to characterize
abnormalities noted in the small bowel biopsy
specimens. Marsh 0 represents a pre-infiltrative
or normal stage, while Marsh 4 represents hypo-
plastic lesions as seen in T-cell lymphoma.*®

Gastric Cancer

Gastric cancer can be subdivided using the
Lauren classification for adenocarcinomas into
two different histology subtypes. These sub-
types have different genetic and biological pat-
terns and treatment options:

e The intestinal type (IT) of gastric cancer is
structurally similar to colon cancer with for-
mation of gland-like tubular structures. This
type of cancer is usually preceded by chronic
gastritis and intestinal metaplasia. IT gastric
cancer is more closely linked to environ-
mental and dietary risk factors. This was the
most common form of cancer in areas with
a high incidence of gastric cancer and is now
declining worldwide.
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¢ The diffuse type (DT) of gastric cancer lacks
glandular structure and instead consists of
poorly differentiated, discohesive cells that
infiltrate the wall of the stomach and secrete
mucus. DT gastric cancer is associated with
a worse prognosis and occurs at a younger
age than the intestinal form. This subtype
can result in a rigid thickened stomach.

e Approximately 5% of gastric cancers are
lymphomas.

A multiple step model (the Correa pathway)
has been proposed in the development of IT
gastric cancer. In this model, preneoplastic
changes eventually lead to the development of
gastric cancer. Specifically, alterations in the
DNA are caused by chronic inflammation,
which in tandem with imbalanced epithelial
cell proliferation and apoptosis in a local envi-
ronment of atrophy and achlorhydria, coloniza-
tion of intestinal bacteria that have nitrate
reductase activity leads to the formation of car-
cinogenic nitrosamines. The development of
gastric cancer has been attributed to loss of spe-
cialized glandular cell types such as parietal
and chief cells (corpus-predominant atrophy),
and this appears to be the critical initiating step
in cancer progression.”

Other risk factors include use of alcohol and
tobacco, ingestion of food additives (nitrosa-
mines), smoked foods, and occupational expo-
sure to heavy metals, rubber, and asbestos.

Colorectal Cancer

Three mechanisms in the development of colon
and rectal carcinoma have been described:

1. adenomatous polyposis coli (APC) gene
adenoma—carcinoma mechanism;

2. UC dysplasia;

3. hereditary nonpolyposis colorectal cancer
(HNPCC) mechanism.

The majority of colorectal cancers (75%) develop
in people with no known risk factors. The
remaining 25% occur in people with risk factors

such as familial history of colorectal polyps or
cancer. Relative risk for the development of
colorectal cancer is 2.42 when a first-degree
relative has the diagnosis and 4.25 when more
than one first-degree relative is affected. Other
significant risk factors include genetic condi-
tions such as HNPCC, IBD, and familial adeno-
matous polyposis. The incidence of colorectal
cancer in patients with CD is up to 20 times
greater than that of the general population.

Ahigh-fat, low-fiber diet has been associated
with the development of colorectal cancer while
a high-fiber diet may have a protective role.
Smoking and alcohol intake increase the risk
for the development of colon cancer. Colon
cancer can be detected; therefore, routine
screening is indicated especially in individuals
with high risk for disease development.

Epidemiology
Functional Dyspepsia

Functional dyspepsia is not life-threatening,
and it has not been shown to be associated with
any increase in mortality. Prevalence rates of
23-25.8% are reported in the United States. The
impact of dyspepsia on patients and health-
care services has been shown to be significant.
In European and North American populations
sampled, 20% of people with dyspeptic symp-
toms had sought medical care, more than 50%
were using medication most of the time, and
approximately 30% reported their symptoms
resulted in missed school or work.

GERD

GERD is common, with prevalence in Western
populations estimated at 10-15% of adults, and
is increasing among children. Obesity, prior use
of NSAIDs, increasing age, smoking, and other
GI and cardiac conditions are risk factors.
Higher rates are seen among Hispanic-
Americans than Caucasian-Americans and
lowest rates are among Asian-Americans.®
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PUD

Approximately 4.5 million Americans annu-
ally are affected by PUD, and 10% of the U.S.
population at some point in time has evidence
of a duodenal ulcer. H. pylori-positive patients
have a 20% lifetime prevalence. The proportion
of people with H. pylori infection increases
steadily with age. The hospitalization rate for
PUD is approximately 30 patients per 100,000
cases. The prevalence of PUD shows similar
occurrences in males and females.

It is estimated that as many as 1.4 million
persons in the United States are affected by
IBD, divided approximately equally between
UC and CD. It is diagnosed more often in
Caucasians, and there is no specific gender pre-
dilection. IBD has a bimodal presentation. Most
IBD patients are diagnosed around ages 15
and 25; there is a second peak around age 55
and 65 years. The incidence of UC and CD is
1.5-8 new cases per 100,000 in the United States
yearly.”

PC

PC caused by C. difficile infection primarily
occurs in hospitalized patients. Up to 20% of
hospitalized patients are affected, causing as
many as 3 million cases of diarrhea and colitis
per year. The incidence of C. difficile in hospital-
ized patients was reported to be 84/100,000 in
2005. Less than 20,000 cases per year are diag-
nosed in nonhospitalized patients.

Celiac Disease

It is most prevalent in western Europe and the
United States and approximately 1% of the U.S.
population is affected. There is no age predilec-
tion, but women have a slightly higher inci-
dence. Because of the difficulty in diagnosis,
celiac disease is underdiagnosed in most
affected people.

Gastric Cancer

It is the fourth most common cause of cancer-
related death in the world. In the United States,
incidence of gastric cancer is lower than it is
worldwide. Unfortunately, most patients present
with advanced disease, which contributes to
the relatively high mortality rate of the disease.

Using data from the American Cancer Society
Cancer Facts & Figures, 2011, it is estimated that
21,520 men and women (13,120 men and 8,400
women) will be diagnosed with and 10,340 men
and women will die of gastric cancer in 2011 in
the United States. Asian and Pacific Islander
males and females have the highest incidence of
gastric cancer, followed by black, Hispanic,
white, American Indian, and Inuit populations.
The overall 5-year relative survival rate is 26.3%."

Colorectal Cancer

It is the third leading cause of cancer deaths in
both males and females in the United States but
was relatively rare before we became an indus-
trial society. Diet may have an etiological role,
especially diet with high fat content. Both colon
and rectal cancer incidences and mortality rates
have been decreasing from the 1980s. Decreased
incidence and mortality rates are primarily the
result of increased screening and detection and
removal of colorectal polyps. The most recent
data by the American Cancer Society estimates
101,340 new cases of colon cancer and 39,870
new cases of rectal cancer in 2011. Of the total
colorectal cancers, 50.9% (71,850) are expected
in men and 49.1% (69,360) are expected in
women. Approximately 49,380 deaths from
colorectal cancer are expected to occur in 2011."
The majority of colorectal cancers still occur in
industrialized countries. Most colon cancers
occur after the age of 50.

H Coordination of Care between
\ Dentist and Physician

Collaboration between dentists and physicians
is strongly advocated to prevent or ameliorate
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possible adverse oral effects from both endoge-
nous and exogenous acids, and to promote ade-
quate saliva production in patients with GERD.
Medical management for UC may effect provi-
sion of dental care. Dentists detecting signs and
symptoms of PC may require physician man-
agement if discontinuation of the presumptive
offending antibiotic does not resolve symptoms.

8‘ Il. Medical Management

Identification/Medical History/
Physical Exam/Laboratory
Testing

GI disorders may present with symptoms of
abdominal or back pain, nausea and vomiting,
heartburn, burping, belching, appetite loss,
diarrhea, bloody or tarry stools, or with no
symptoms at all. They are typically diagnosed
based on clinical manifestations, radiographic
findings, endoscopic exam with pathological
findings or other imaging techniques and
occasional supportive laboratory tests. Patients
should be able to report the existence of GI
disorders and treatment received on the health
history.

It is estimated that up to 60% of unexplained
cases of PUD are associated with unrecognized
NSAID use. Alcohol may increase the risk of
ulcer complications in these NSAID users.
Smoking may also increase the risk of PUD
and ulcer complications through impairment of
gastric mucosal healing.

Many rectal cancers produce no symptoms
and are discovered as a result of routine screen-
ing. The most common symptom of rectal
cancer is bleeding. Diarrhea and abdominal
pain can also occur. Visibly undetectable loss of
blood occurs in approximately 25% of colorec-
tal cancer and is found through the fecal occult
blood test. Back pain or urinary symptoms are
usually signs of tumor invasion or compression
of a nerve trunk. A digital rectal exam is per-
formed to determine if a tumor can be palpated.
Rigid proctoscopy is also performed to identify
the exact location of the tumor.

Medical Treatment

Medical therapies for GI disorders range from
diet modification, medications to relieve symp-
toms or treat underlying etiology, or surgery
and/or radiation. Currently, there is no clinical
consensus for the pharmacological manage-
ment of dysgeusia.

Dyspepsia

Diagnosis

Treatment

abdominal mass, dysphagia).

Modified from Schwartz.!!

C

e Symptoms present for the last 3 months with onset at least 6 months before diagnosis.
* Nonendoscopic laboratory testing for H. pylori with the stool antigen test; a radiolabeled urea breath
test or a quantitative assay for antibodies to serum immunoglobulin G (IgG).

e Determine if cardiac, hepatobiliary, or medications are the cause.
¢ If no apparent cause, assess for alarm features (vomiting, bleeding or anemia, unexplained weight loss,

* |f alarm features are present in those age <50 years old, upper endoscopy is indicated.
¢ If age >50 years old without alarm features, evaluate for NSAID or aspirin use and discontinue.
e |f aspirin or NSAIDs are not used and major symptom is heartburn or regurgitation, treat as if GERD.

N

J
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GERD
Diagnosis

¢ Upper Gl endoscopy with biopsies
* Esophagram

e Esophageal acid (pH) testing

e Esophageal motility testing

e Gastric emptying studies

Treatment

o Llifestyle change with weight loss, diet modification (avoid chocolate, peppermint, alcohol, caffeine, fatty
foods, citric or spicy foods), smoking, lying flat after eating

e Antacids

* Medications: histamine antagonists (cimetidine, ranitidine, nizatidine, famotidine); proton pump inhibi-
tors (omeprazole, esomeprazole, lansoprazole, pantoprazole, rabeprazole); pro-motility drugs (meto-
clopramide)

e Surgery: laparoscopic Nissen fundoplication

* For Barrett's esophagus: radiofrequency ablation and endoscopic mucosal resection

Modified from Schwartz.!

Peptic ulcer disease (PUD)
Diagnosis

* Exam may be normal.

e Epigastric tenderness, blood loss symptoms including tachycardia, pallor, hypotension, hematemesis,
melena, or anemia may occur.

* Endoscopy with histological exam for H. pylori (preferred), upper Gl barium studies, stool antigen test,
urea breath test.

Treatment

* Avoid alcohol, NSAIDs, aspirin, and tobacco

e |f H. pylori negative:
Hy-receptor antagonists (ranitidine or famotidine)
Proton pump inhibitors (PPl) (esomeprazole, lansoprazole, omeprazole, pantoprazole)

* If H. pylori positive:

o A 10-day sequential therapy for eradication of H. pylori has been suggested. It consists of 5 days

of treatment with a PPl and one antibiotic (usually amoxicillin) followed by a 5-day treatment with
a PPl and two other antibiotics.
A 5-day course of PPl and one antibiotic (usually amoxicillin) followed by
5-day course of PPl and clarithromycin and amoxicillin or
PPl and amoxicillin and metronidazole or
PPl and clarithromycin and metronidazole.

Modified from Schwartz."!
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Inflammatory bowel disease (IBD) (UC and CD)
Diagnosis

e History of abdominal tenderness and enlargement (distension)

* Bloody diarrhea, fever, dehydration, weight loss, night sweats

* Extraintestinal manifestations include hepatic disease, iritis, uveitis, arthritis, erythema nodosum, atroph-
ic glossitis, and aphthous stomatitis (vitamin B, and folate malabsorption/deficiency)

* Anemia decreased hemoglobin/hematocrit from blood loss

* Imaging is generally not used. A double-contrast barium enema may reveal small pseudopolyps and
superficial ulceration.

* Proctosigmoidoscopy or colonoscopy will reveal characteristic mucosal changes.

Treatment

* Medications to control inflammation and pain. Depending on severity from mild to severe:
aminosalicylates (5-aminosalicylic acid [5-ASA] including mesalamine, sulfasalazine, balsalaside);
corticosteroids;
immunomodulators (azathioprine, methotrexate, é-mercaptopurine, cyclosporine);
biologics/antitumor necrosis factor (TNF) agents (infliximab, adalimumab, certolizumab pegol)

* Medications include antibiotics and antidiarrheal agents

* Nutrition supplements

e Surgery (a portion of the intestine or the entire colon may need to be removed)

Pseudomembranous colitis/C. difficile
Diagnosis

e Suspect in any patient with diarrhea:
who has received antibiotics within the previous 60 days
when diarrhea occurs 72 hours or more after hospitalization
* Enzyme-linked immunosorbent assay (ELISA) testing is used to identify C. difficile toxins A and B.
e A sudden increase in white blood cells >30,000 mm® may indicate fulminant colitis.
¢ Radiographic films of the abdomen are not sensitive enough for diagnosis.
* Because of potential risk for perforation, contrast enemas should be avoided.
e Computed tomography (CT) findings are not specific but will show suggested features and are often
used.

Treatment

* The severity of the C. difficile infection will impact treatment decisions.

e Asymptomatic carriers: no treatment necessary.

* Mild diarrhea without fever or abdominal pain: discontinuance of the causative antibiotic.
* Moderate diarrhea for 10 days: oral metronidazole or vancomycin.

* Severe diarrhea is treated with intravenous vancomycin.

* Relapse, occurring 3 days fo 3 weeks after treatment occurs in up to 25% of cases.
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Celiac disease
Diagnosis

e Clinical signs and symptoms may include
children: weight loss, dyspepsia, failure to thrive, dental enamel defects;
adults: weight loss, fatigue, diarrhea, iron-deficiency anemia, and less commonly infertility, neuro-
logical issues, osteoporosis.

* Biopsy of the small bowel is the gold standard for the diagnosis of celiac disease.

* Iron, folic acid, and vitamin B, deficiency may occur.

* Immunoglobulin A (IgA) antibodies to smooth muscle endomysium and tissue transglutaminase (IgA tis-
sue transglutaminase TTG) antibodies using enzyme-linked immunosorbent assay (ELISA) are used for
serological diagnosis.

¢ Anti-gliadin antibodies (gluten-free diet monitoring not for screening).

Treatment

* Maintain a gluten-free diet.
¢ Avoid lactose-containing products that can worsen Gl symptoms.

C

Gastric cancer
Diagnosis

e Clinical signs and symptoms may include weight loss, dysphagia, dyspepsia not relieved with antacids,
nausea, postprandial fullness

e Abdominal mass, epigastric pain

* Blood in stools, anemia

* Upper endoscopy with biopsy will confirm diagnosis. Endoscopic ultrasonography in combination with
CT scanning and operative lymph node dissection can be used in staging of the tumor.

* Abdominal CT scan to evaluate for metastasis

Treatment

* Preoperative treatment with epirubicin, cisplatin, and fluorouracil (decrease tumor size and improve
overall survival significantly)

¢ Gastrectomy and regional lymph node dissection

* Postoperative adjuvant chemotherapy using 5-fluorouracil and leucovorin

For inoperable gastric cancer

* Palliative resection
e Palliative chemotherapy (5-fluorouracil, adriamycin, and mitomycin C)

(& J

N
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N\ Because of the possibility of developing PC
Colorectal cancer from antibiotics prescribed by the dentist, the
dentist should be able to recognize the possibil-
ity of C. difficile infection in at-risk populations
and refer these patients for further workup and
treatment if PC is suspected. C. difficile-related
PC symptoms may include fever, dehydration

el e and electrolyte imbalance, and abdominal ten-
« Colonoscopy, sigmoidoscopy, and biopsy derness. Important risk factors are hospitaliza-

of suspicious lesions tion, age 60 and older, and use or recent use of

Diagnosis

e Clinical signs and symptoms may include
fatigue and weight loss.

* lIron-deficiency anemia, diarrhea, rectal
bleeding, change in bowel habits, abdomi-

® Positron emission tomography (PET) scans antibiotics.
are being used more frequently for staging
and assessment of colorectal cancers.

Y lil. Dental Management

Treatment i ]h

* Surgery (colectomy or colostomy) o

e Chemotherapy Evaluation

* Radiation therapy . . . )

o Targefed therapy in which specific mole- The patient with GI disease should have routine
cules involved in tumor growth and progres- dental care with consideration given to the

patient’s underlying disease and impact on oral
J mucosa, dentition, and tolerance of dental care.

9 Key questions to ask the patient

What type of disorder do you have?

Do you have any signs or symptoms associated with your disease?
What type of medications do you take?

Have you experienced any oral side effects with your disease?
Are you uncomfortable in a reclining position?

sion are disrupted.

&

9 Key questions to ask the physician

* What medications is the patient taking?
e Should aspirin and NSAIDs be avoided?
® Are there any other medical concerns about the patient that you would like to share?
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Dental Treatment Modifications
PUD

Patients undergoing antibiotic therapy for H.
pylori PUD should have routine dental prophy-
laxis, because dental plaque and oral secretions
may serve as a reservoir for H. pylori reinfection
and ulcer relapse after antibiotic therapy.

Symptomatic IBD

Patients may avoid dental care because of fre-
quent abdominal symptoms including diar-
rhea. IBD patients have been noted to experience
more dental health problems especially dental
caries. Remineralization and prevention proto-
cols should be considered in caries-susceptible
individuals."

Oral Lesion Diagnosis and
Management

PUD

* Oral dryness and oral complications associ-
ated with reduced salivary flow may occur.

e Palatal enamel erosion from persistent
regurgitation of gastric acid may be found.

* Atrophic glossitis and angular cheilitis
from gastric ulcer bleeding-induced iron-
deficiency anemia can occur. These changes
may occur early even without overt iron-
deficiency anemia. Several investigators have
noticed an association between oral candida
and iron deficiency. Deficiency of iron, folic
acid, or vitamin By, alone does not promote
oral mucous membrane growth of Candida
albicans. In some susceptible individuals, iron
or folic acid deficiency may facilitate C. albi-
cans hyphal epithelial invasion."”

Celiac Disease

Celiac disease can progress to nutritional defi-
ciencies when left untreated. Patients with

celiac disease should be evaluated by a medical
nutritionist."

Dental enamel defects in the permanent
dentition of children may be due to celiac
disease. Defects such as discoloration, hypopla-
sia, and hypomineralization can occur and tend
to appear symmetrically and be chronologically
distributed. These defects may look similar to
dental fluorosis. Dental enamel defects are
more commonly noted when celiac disease
occurs before 7 years of age. These defects are
not noted in celiac patients who have devel-
oped the disease as adults. It is thought that
immune-mediated damage is responsible for
the enamel defects.

Recurrent aphthous ulcers, atrophic glossi-
tis, and dry mouth may also be symptoms of
celiac disease. The exact cause of aphthous
ulcers in celiac disease is unknown; however, it
may be related to hematinic deficiency, with
low serum iron, folic acid, and vitamin B, due
to malabsorption in patients with untreated
celiac disease.

GERD

* Dental erosion with possible thermal sensi-
tivity occurs in some individuals. There is a
strong association between GERD and dental
erosion (see Fig. 7.1). In adults, the severity
of the dental erosion is correlated with GERD
symptoms. In patients with GERD, use of
remineralization protocols such as fluoride
varnish or gels and casein phosphopeptide-
amorphous calcium phosphate (CPP-ACP)
alone or in combination should be used."”

e Patients may complain of dysgeusia (bad
taste).

* Mucosal erythema and atrophy may be
noted during the intraoral exam."

IBD (UC and CD)

* Major and minor aphthous stomatitis has
been reported in patients with active UC, but
their appearance may be coincidental (see
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Figure 7.1 Dental erosion from gastroesophageal reflux disease in a 59-year-old white male. (a) Collapsed
arch with loss of vertical dimension of occlusion. (b) Mandibular arch with occlusal surface erosion. (c) Maxillary

arch with severe erosion of maxillary anterior teeth.

Figure 7.2 Aphthous ulcerations on the buccal and
labial mucosa of a patient being treated for inflamma-
tory bowel disease.

Fig. 7.2). However, aphthous ulcers may
result from iron, folic acid, and vitamin B,
deficiencies known to exist with UC.

® Other nonspecific forms of cutaneous ulcer-
ations have been reported. Pyoderma
gangrenosum (an uncommon cutaneous
ulcerative condition of uncertain etiology)
may occur.

* Pyostomatitis vegetans, characterized by
erythematous, thickened oral mucosa with
multiple pustules and superficial erosions
may also occur (see Fig. 7.3). These ulcer-
ations chiefly affect the labial gingival and

Figure 7.3 Pyostomatitis vegetans in a patient with
inflammatory bowel disease. Note the multiple white
and yellow pustules and surrounding erythema on the
attached gingiva (courtesy of R. Epifanio, DDS).

the buccal and labial mucosa. These lesions
appear similar to aphthous ulcers and
may be mistaken for them. Pyostomatitis
vegetans is a specific marker of UC. It has
been suggested that the cross-reacting
antigens in the bowel and skin are respon-
sible for this manifestation. The oral lesions
can be managed with local therapies
utilizing  chlorhexidine  gluconate or
other antiseptic mouthwashes and topical
corticosteroids."”

* Cobblestone appearance of buccal mucosa
may occur with CD (see Fig. 7.4).
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Figure 7.4 Cobblestone appearance of buccal
mucosa in a patient with Crohn'’s disease (courtesy of
R. Epifanio, DDS).

e Risks of Dental Care

Hemostasis

Gastric and Colorectal Cancer: Patients actively
undergoing chemotherapy are at risk for
thrombocytopenia related to  cytotoxic
chemotherapy-related myelosuppression.'®

Susceptibility to Infection

IBD (UC or CD): Corticosteroids are also used
to control inflammation. Corticosteroids can
cause side effects such as weight gain, dia-
betes, hypertension, decrease in bone mass,
and an increased risk of infection including
oral candidiasis (see Fig. 7.5). They are not

Figure 7.5 Oral candida on the buccal mucosa of
a patient on corticosteroids.

recommended for long-term use but are
effective short term. Immune system sup-
pressors such as azathioprine and infliximab
are also used. Consulting with the patient’s
gastroenterologist is warranted prior to
extensive dental surgical procedures.
Gastric and Colorectal Cancer: Patients actively
undergoing chemotherapy are at risk for
immune suppression related to cytotoxic
chemotherapy-related myelosuppression.'®

Drug Actions/Interactions

PUD: Avoid recommending over-the-counter
drugs or prescribing medications containing
NSAIDs or aspirin. Be aware of the reduc-
tion in the efficacy of antibiotics, such as
erythromycin, tetracycline, and doxycycline,
if given within 1 hour of antacids containing
calcium, magnesium, or aluminum salts.

Use of antacids containing bismuth subsalicy-
late may lead to development of black hairy
tongue (lingua villosa nigra), a painless
brownish-black coating of the dorsal surface
of the tongue (see Fig. 7.6). Black hairy
tongue is a benign disorder caused by defec-
tive desquamation and reactive hypertrophy
of the filiform papillae. Treatment for black
hairy tongue includes brushing the dorsal
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Figure 7.6 Black hairy tongue (lingua villosa
nigra); a painless brownish-black coating of the dorsal
surface of the tongue may result from use of bismuth-
containing compounds used in the treatment of peptic
ulcer disease.

surface with a soft toothbrush. Topical reti-
noids have been used for treatment of more
resistant forms.

IBD (UC or CD): Avoid recommending
over-the-counter or prescribing medications
containing NSAIDs or aspirin. Instead,
acetaminophen-containing products should
be recommended and prescribed as indicated.

Most people with UC are first treated with the
anti-inflammatory mesalamine or similar drugs
that may cause aphthous ulcers (see Fig. 7.2).
Other IBD drug-related oral lesions include
oral lichenoid drug reaction from NSAIDs or
sulfasalazine (see Fig. 7.7); candidiasis from
corticosteroids or bacteriostatic effect of sul-
fasalazine; hairy leukoplakia from corticoste-
roids or other immunosuppressants; gingival
overgrowth from cyclosporine; and macrocytic
anemia from sulfasalazine.

Patient’s Ability to Tolerate
Dental Care

IBD (UC or CD): Elective dental care should be
scheduled during periods of remission with

Figure 7.7 lichenoid drug reaction on the labial
mucosa of a patient being treated with sulfasalazine
for ulcerative colitis.

emergency care only during exacerbations of
GI disease.

GERD: Patients may request dental chair posi-
tioning at a 45 degree angle to minimize
gastric retrograde flow when undergoing
dental treatment.

PUD: Minimize stress that can exacerbate
symptoms. Address potential anemia if
there is a recent history of ulcer perforation.
Anemia (decreased hemoglobin levels)
leads to hypoxia and can cause nonspecific
symptoms such as weakness, fatigue,
and shortness of breath on exertion. To com-
pensate, cardiac output may be increased
leading to symptoms of palpitations or
angina. Blood pressure and pulse should
be recorded when treating a patient sus-
pected of having an underlying anemia
and nonemergent treatment deferred for
patient with tachycardia. Narcotics depress
the respiratory center in the brain and
should be used with caution in patients with
anemia.

Medical Emergencies

Risk of medical emergencies is low for patients
with GI disease.
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. Background

This chapter addresses diseases of the white
blood cells (leukemias, lymphomas, multiple
myeloma [MM]), red blood cells (RBCs)
(anemias), and patients requiring hematopoi-
etic stem cell (bone marrow) transplants
(HSCTs).

Description of Disease/Condition

Leukemia

Leukemia refers to a group of hematological
malignancies characterized by the abnormal
proliferation or increased life span of immature
white blood cells in the bone marrow and
peripheral blood.

Leukemia can be divided into two main
types: lymphocytic leukemia and myeloid leu-
kemia. Lymphoid precursor cells developing in
lymphatic tissue give rise to T lymphocytes and
B lymphocytes. Myeloid cells are derived from
the bone marrow and differentiate into erythro-
cytes, polymorphonuclear leukocytes, mono-

Hematologic
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cytes, eosinophils, basophils, and platelets.1 Of
these main types, there are various subtypes of
leukemia based on the predominant malignant
cell/precursor cell type seen. Leukemia is also
classified depending on duration and onset of
diseases as acute or chronic.”

Acute Lymphocytic Leukemia (ALL)

e It is often an early childhood disease with
the mean age of occurrence being 2—4 years.

e [t is the most common leukemia in children,
but can be seen at any age.

® Most cases involve B-cell malignant prolif-
eration, followed by T-cell lymphocytic
leukemia.

* Proliferating immature lymphoblasts may
accumulate in the lymph nodes, liver, and
spleen, in addition to peripheral blood and
bone marrow.?

Chronic Lymphocytic Leukemia (CLL)

e Itis characterized by the abnormal prolifera-
tion of certain types of lymphocytes, mostly
CD5+ B lymphocytes.> CD refers to a specific
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marker known as cluster of differentiation.
CD 5 is found on cell surfaces of T and B
lymphocytes.
e It can manifest with little or no signs or
symptoms other thanmildlymphadenopathy.
* It may often be an incidental finding during
a routine complete blood count (CBC).

Acute Myeloid Leukemia (AML)

* It involves uncontrolled proliferation of
clonal myelocytic leukocytes in the bone
marrow and peripheral circulation.

* An accepted guideline for reaching a diag-
nosis of AML is the presence of at least 30%
blast cells in peripheral blood.

Chronic Myeloid Leukemia (CML)

e It is the neoplasm of mature myeloid
leukocytes.

* Genetic basis is the reciprocal translocation
(referred to as the Philadelphia chromosome) of
the cellular gene ABL from chromosome 9 to
the BCR gene on chromosome 22.

Anemia

Anemia is defined as the decrease in the oxygen-
carrying capacity of blood. Anemia can be
caused by either a decreased production of
RBCs, increased destruction of RBCs, increased
demand for iron, or formation of abnormal
erythrocytes in place of physiological cells.
Normal hemoglobin consists of two pairs of
globin chains (o and B, 3 or ).

Based on the underlying etiopathogenesis,
anemias are classified as:

* blood loss anemia;

* iron-deficiency anemia;

e anemia of chronic disease?;

* hemolytic anemias: glucose-6 phosphate
dehydrogenase deficiency (G6PD)-induced
nonimmune or autoimmune anemias;

* hemoglobinopathies such as sickle cell
anemia (SCA) or thalassemia®;

* hypoproliferative anemias: folate- or B,-
deficiency anemia, pernicious anemia, aplas-
tic anemia (AA).

Anemias can also be classified based on size of
RBCs as:

* microcytic (mean corpuscular volume <80
micron): iron deficiency, thalassemia;

* normocytic (mean corpuscular volume 80-
100 micron): SCA, G6PD deficiency, AA,
blood loss anemia;

* macrocytic (mean corpuscular volume >100
micron): pernicious anemia, folate defi-
ciency, By, deficiency.

Iron-Deficiency Anemia

e This is the most common type of anemia.

e It is classified as a microcytic anemia.

e It is caused by low iron ingestion, excessive
blood loss, or increased demand for iron.

G6PD Anemia

e It is associated with an inherited deficit of
the enzyme G6PD that is needed for the
biochemical hexose monophosphate (HMP)
shunt pathway. On erythrocytes, it facilitates
the conversion of carbohydrates into energy.

e It is classified as a normocytic hemolytic-
type anemia associated with the increased
rate of destruction of RBCs in response to
oxidative stress.

SCA

e It is classified as an inherited hemoglobin-
opathy resulting from structurally deficient
hemoglobin protein, which impedes its
oxygenation capacity and ability to circulate
throughout capillary beds. Typical hemoglo-
bin levels are 6-9g/dL in SCA.”

Thalassemia

* It is classified as a hemoglobinopathy some-
times manifesting as a microcytic hemolytic
anemia.

e Thalassemias are a group of hereditary
disorders resulting from decreased produc-
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tion of globin chains of the hemoglobin
molecule.

Vitamin B;,- and Folate-Deficiency
Anemia

e It is classified as hypoproliferative macro-
cytic anemia.

e Together they
anemia.

* Megaloblastic anemia refers to the anemic
state wherein RBCs are macrocytic, or larger
than normal.

constitute megaloblastic

AA

¢ This is a rare condition resulting in complete
suppression of bone marrow and the con-
sequent depletion of all hematopoetic cell
lines.®

Lymphoma

Lymphoma refers to a group of heterogeneous
malignancies of lymphoid tissue or precursors
of lymphoid tissue in the body. Lymphomas
occur across the spectrum of lymphoid cell
types—B cell, T cell, mucosa-associated lym-
phoid tissues (MALTs) and natural killer (NK)
cells. The most common classifications of
lymphomas are Hodgkin’s lymphoma and
non-Hodgkin’s lymphoma (NHL).

Hodgkin’s Lymphoma

e This is a lymph node neoplasm involving
overproliferation of B lymphocytes.

e The defining histological feature is the
presence of a distinct cell type called Reed-
Sternberg giant cell.”

NHL

e Most cases of NHL involve B cells, followed
by T-cell neoplasms and NK cell neoplasms.
¢ While NHL is a widespread disease and can
involve multiple organ systems, initial stages
of the malignancy have a favorable prognosis.”

Multiple Myeloma (MM)

e This is a malignancy involving the over-
proliferation of abnormal immunoglobulin-
secreting plasma cells.

® The consequent abnormal immunoglobulin
fragments accumulate in the bone marrow.

* Sequelae of MM can be osteolysis, bone
marrow suppression, bleeding disorders,
and renal dysfunction.”

Pathogenesis/Etiology

Leukemia

e ALL: Pathogenesis involves excessive pro-
liferation and circulation of immature lym-
phoblasts as opposed to the normal ratio of
blood elements. Causes remain speculative.
Environmental, genetic, viral and infectious
etiologies have been entertained as possible
causes. ALL is more frequent in patients
with Down syndrome, and increased detec-
tion of the Philadelphia chromosome has
been linked with ALL.®

e CLL: As in ALL, there is an overprolifera-
tion of immature lymphocytes, but at a
slower rate. Although unknown, inheritance
and exposure to environmental carcinogens
have been postulated as potential causes of
CLL’

e AML: AML exhibits a rapid onset of
increased numbers of immature myeloid
blast leukocytes in circulation. Underlying
genetic or environmental mechanisms
leading to an uncontrolled proliferation of
myeloid cells remain unclear, but AML occur-
rence in younger people is often spontane-
ous. In the elderly, it may arise as a sequel to a
myelodysplastic state of the bone marrow.>’

e CML: Blast phase comprises over 20-30%
leukemic cells in the bone marrow. The exact
mechanism triggering the genetic transloca-
tion that leads to CML is unknown but some
association has been claimed to radiation
exposure and chemicals.
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Anemia

e Iron-Deficiency Anemia: Decreased availabil-

ity of iron impedes normal erythrocytosis,

and resultant systemic effects of the disease

are a consequence of tissue hypoxia:

o Low iron consumption is associated with
poor socioeconomic strata and poor
dietary habits.

Excessive blood loss due to

m heavy menses in women;

m slow blood loss as seen in malignant
gastrointestinal ulcers.

Increased iron demand due to

m parturition or pregnancy in women;

m sequel of chronic diseases:

* autoimmune diseases (systemic
lupus erythematosus [SLE], Crohn’s
disease, rheumatoid arthritis, or
ulcerative colitis);

e chronic liver disease (hepatitis or
cirrhosis);

e hematological malignancies (leuke-
mias and lymphomas)."

e G6PD Anemia: Affected individuals have a

faulty HMP shunt during the glycolytic
pathway of glucose metabolism in RBCs
thereby impeding RBCs’ ability to manage
an oxidative state."” The obstructed HMP
shunt pathway leads to the accumulation
of toxic oxidants inside RBCs that result
in methemoglobinemia and aggregate to
form Heinz bodies. Heinz bodies circulate
through the spleen and liver with difficulty
and are removed through hemolysis.
Hemolytic episodes in affected individuals
can be triggered by the exposure of the
bloodstream to oxidative substances such as
drugs (sulfonamides, antimalarials, aspirin,
dapsone, phenacetin, and vitamin K), fava
beans, and during infectious states of the
body.

SCA: At decreased pH or lowered oxygen
tension, RBCs with this defective structure
become sickle shaped. Sickle-shaped RBCs
are rigid, eventually leading to stasis of

blood flow. See Fig. 8.1. Sluggishly flowing
blood accumulates in the spleen and eryth-
rocytes are destroyed by hemolysis. This
slow-circulating blood further depletes
oxygen tension, leading to further sickling
of RBCs—this vicious cycle can cause sickle-
cell crisis in patients. Sickle cell crisis can be
the consequence of oxygen-lowering states
of the body such as dehydration, hypoxia,
acidosis, or hypotension. SCA is an autoso-
mal recessive disorder that needs the pres-
ence of both copies of the recessive gene
(homozygous state) to manifest itself. Sickle-
cell trait on the other hand does not result
in the disease and is a heterozygous state
involving one defective gene and a func-
tional gene together in a pair. See Fig. 8.2.
The structural deficiency of SCA stems from
the substitution of a valine group with glu-
tamic acid on position 6 of the beta chain of
hemoglobin."

Thalassemia: In thalassemia major, at the
cellular level, RBCs become more permeable
secondary to aggregation of excessive
number of defective globin chains. These
RBCs are removed from circulation by
phagocytosis or hemolysis. Compensatory
production of RBCs occurs by expansion of
bone marrow compartments and extramed-
ullary erythropoiesis, but is usually insuf-
ficient. In alpha-thalassemia there is a
depleted production of alpha chains. Beta-
thalassemia is characterized by either a
decreased production of beta-globin chains
or a complete absence of these chains based
on the gene mutations involved. Beta-
thalassemia minor patients are heterozygous
individuals who carry the trait while homo-
zygous individuals have beta-thalassemia
major or Cooley’s anemia, a fulminant type
of congenital hemolytic anemia. Across the
spectrum from thalassemia minor to major
symptoms may vary from presence of mild
or no symptoms in thalassemia minor to
profound hemolytic anemia and its accom-
panying manifestations."
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Figure 8.1 (A) The figure shows normal red blood cells flowing freely in a blood vessel. The inset image
shows a cross section of a normal red blood cell with normal hemoglobin. (B) This shows abnormal, sickled red
blood cells blocking blood flow in a blood vessel. The inset image shows a cross section of a sickle cell with
abnormal (sickle) hemoglobin forming abnormal strands. Source: National Heart, Lung, and Blood Institute;
National Institutes of Health; U.S. Department of Health and Human Services. Available at: http://www.
nhlbi.nih.gov /health /health-topics/topics/sca/.
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