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Evaluation and Management Of The Medically Complex Patient
The safe delivery of dental services to patients with compromising medical conditions can be problematic. As pharmaceuticals and medical therapies improve, more patients with complex medical problems remain healthy enough to seek dental care, yet may require special treatment regimens to make sure dental procedures and recommendations don’t adversely affect their medical condition. The following section offers suggestions for the evaluation and dental treatment of such patients. Always remember that from a medico-legal standpoint, the final decision about the provision of dental care rests with the dentist and patient (informed consent).
Pretreatment Evaluation
The goal of the pretreatment evaluation of the medically complex patient is to determine the patient’s ability to tolerate the planned dental procedure(s).  

The pretreatment evaluation should help the dentist determine the answers to the following questions:

· Does the patient have a diagnosed or undiagnosed medical condition that might complicate dental care?

· Can we proceed with dental treatment in a relatively safe manner?

· Is a pre-treatment medical consultation indicated?

The preoperative evaluation of the patient may require the following:
· Relatively recent history and physical exam
· Laboratory data

· Physician consult 

· Patient anxiety evaluation
It is the responsibility of the dentist to obtain and review the patient’s medical history and level of anxiety. However, unless the dentist has received residency-level training in physical diagnosis, the physical exam must be done by the patient’s medical provider. Laboratory data may be obtained and interpreted by either the dentist or medical provider (or both) depending on the medical condition in question and the dentist’s level of training.
Physician Consultation

· Review your findings and treatment plan with the physician

· Ask for the physician’s evaluation of the patient’s health

· Ask for the physician’s evaluation of the patient’s ability to tolerate your planned procedure

· Ask for additional recommendations for the patient’s care

In most cases this approach results in no change to the treatment plan; however, the physician’s advice and endorsement is obtained in the process.

Anxiety Evaluation

As with many dental patients in general, medically complex patients may have considerable anxiety about dental treatment and would benefit from an anxiety reduction protocol prior to treatment.

Suggested Anxiety Reduction Protocol
Before appointment:

· Hypnotic agent to promote sleep the night before dental treatment

· Sedative agent to decrease anxiety on morning of dental treatment

· Morning appointments
· Minimize waiting room time

During appointment:

· Nonpharmacologic:

· Frequent verbal reassurances

· Distracting conversation

· No surprises; advise patient of all treatment

· No unnecessary noises

· Have instruments out of sight

· Relaxing background music
· Pharmacologic

· Local anesthesia

· Nitrous oxide

· Oral anxiolytics

After appointment:

· Succinct instructions of postoperative care, given both orally and in writing
· Describe expected post operative sequelae

· Effective analgesics 

· Further reassurance

· Clinic/dentist contact information if problems occur

Complex Medical Conditions
Diabetes Mellitus
Diabetes Mellitus (DM) is one of the most common medical conditions that will be encountered in the treatment of American Indian and Alaska Native (AI/AN) populations. Approximately 5% of the American population has DM, while the prevalence in some AI/AN populations is estimated to approach 40%.

Types of DM

Insulin Dependent DM Type I:
· All forms of diabetes that requires exogenous insulin

· Younger patients, abrupt onset, classic symptoms

· Prone to ketoacidosis

· Antibody to pancreatic islet beta cells often present

· Etiology may be exposure to toxin or virus

Non-Insulin-Dependent DM, Type II :
· Some endogenous insulin is present to prevent ketoacidosis

· Middle age, gradual onset, may be asymptomatic

· Gradual decrease in pancreatic beta cell function or resistance of skeletal muscle and hepatic cells to the effects of insulin

· Less aggressive form of disease but 90% of all diabetes

Insulin Types:  Classified by onset of action.

· Fast acting

· Regular

· Onset 0.5–1 hr

· Duration 6–8 hrs

· Semilente

· Onset 1–3 hrs

· Duration 16 hrs

· Intermediate acting 
· Isophane (NPH)

· Onset 2–4 hrs

· Duration 18–26 hrs

· Lente

· Onset 2–4 hrs

· Duration 18–26 hrs

· Long acting

· Protamine zinc

· Onset 4–8 hrs

· Duration 28–36 hrs

· Ultralente

· Onset 4–8 hrs

· Duration 28–36 hrs

Initial management is usually fast acting and intermediate insulin in AM and intermediate in PM administered subcutaneously.
DM History
· Age first diagnosed?

· Type of diabetes?

· Medication being taken?

· If insulin is being taken, what is time interval and amount?

· How often do you check your blood sugar?

· Have you been hospitalized during the past year for problems related to your diabetes? 

· Is your diabetes well controlled or does it get out of control at times?

Diagnostic Tests:

· *Fasting blood sugar (reflects current control, that day). (> 126 mg/dl)
· *Random plasma glucose > 200mg/dl with symptoms (polyuria, polydipsia, unexplained weight loss)
· *2 hour plasma glucose > 2100mg/dl following a  75g glucose load

· Fructosamine test (reflects average control over last 2 – 3 weeks)

· Glycosylated hemoglobin (reflects average control over last 6–8 weeks) (>7% = problem) can measure long term hyperglycemia
· Hemoglobin A1c is produced when an RBC is exposed to hyperglycemia

· 6%–8% is significant for prolonged hyperglycemia (normal value varies)

*official diagnostic tests for diabetes

Associated pathophysiology

· Hyperglycemia manifested as polyuria, polydipsia, ketoacidosis

· Altered leukocyte function

· Atherosclerosis, microangiopathic changes, leading to nephropathies and retinopathies

Signs of Uncontrolled Diabetes

· Urine test–2+ sugar or above

· Abnormal thirst

· Increased urine output

· Abnormal weight loss

· Loss of strength

· Elevated blood glucose levels–> 180

· Ketoacidosis

· Poorly regulated-glucose levels

· Increased food intake

· Occurs with infection, vomiting, diarrhea, postoperative period

· Very little exercise

· Warm, flushed, dehydrated, acetone breath

Be alert for:

· Periodontal problems

· Candidiasis/Xerostomia 

· Poor response to treatment, especially periodontal therapy

· Poor healing

· Slow healing

Dietary considerations:
Balance must exist between caloric intake and utilization of circulating blood glucose. If insulin remains the same, a change in diet will lead to either increase or decrease in blood glucose levels.
Management of Insulin-Dependent Diabetes Patient 
· Early morning and short appointments

· Anxiety-reduction protocol

· Determine disease severity, method of control, success of control

· Assure that diabetes is well controlled, defer treatment and consult physician if not

· Pre-treatment capillary blood glucose level (finger stick sugar)

· Eat a balanced meal (includes fat and protein as well as carbohydrates) within the last two hours before coming to the dental appointment

· Patient should have taken their usual dose of regular insulin but only ½ the dose of NPH

· Advise patients not to resume normal insulin dosage until they are able to return to a normal caloric intake and activity level

· Consult physician concerning modifications of insulin regimen. It’s always better to run a little bit sweet.

· If appointment is going to run longer than 2 hrs, food (Power bar or some other balanced nutritional supplement) should be available.

· Watch for signs of hypoglycemia

· Mild: hunger, nausea, dizziness, headache, lethargic, < spontaneity of conversation

· Moderate: diaphoretic, tachycardia, anxiety, confusion

· Severe:  hypotension, unconscious, seizures
· Treat infections aggressively
· Well-controlled diabetic patients do not require prophylactic antibiotic therapy for routine oral surgical procedures, and delayed wound healing should not be anticipated in the rich vascular environment of the oral cavity.  

Management of Non-Insulin-Dependent Diabetes Patients
· Assure diabetes is controlled, diet controlled typically required no modification
· Pretreatment capillary blood glucose level (finger stick sugar), watch for signs of hypoglycemia
· Schedule early morning and short appointments, use anxiety-reduction protocol

· If patient will have difficulty eating after treatment, skip hypoglycemics for that day.  If not then take the usual dose of medication
· Treat infections aggressively
· Well-controlled diabetic patients do not require prophylactic antibiotic therapy for routine oral surgical procedures, and delayed wound healing should not be anticipated in the rich vascular environment of the oral cavity.  
Management of the poorly controlled DM patient (Type I or II) during oral surgical procedures
· Blood sugars may be high due to chronic and/or acute dental infections.
· Poor DM control leads to immunosuppression as indicated above.
· Urgent treatment should focus on eliminating acute dental infections as atraumatically as possible.
· Antibiotic prophylaxis (AHA recommendations) may be considered for even simple extractions on the poorly controlled DM patient, based on the dentist’s judgment.
· Pretreatment antibiotics along with a 7-day posttreatment course may be considered even for simple extractions on the poorly controlled DM patient if signs of infection are present (swelling, lymphadenitis, fever, etc.), based on the dentist’s judgment.
· Pre-treatment medical referral for an insulin dose to bring the blood sugar level down prior to dental care may be considered. In the DM patient with an active infection, however, stable control may be impossible until the source of the infection is removed, so high blood sugars should not be considered an absolute contraindication to oral surgical procedures (especially urgent ones).
· Additional information about the care of patients with diabetes and the use of prophylactic antibiotics can be found on the following Web sites:

· http://www.aapd.org/media/Policies_Guidelines/G_AntibioticProphylaxis.pdf
· http://dental.pacific.edu/docs/patientProtocol/Medically_Complex.pdf
Cardiovascular Disease
· Ischemic Heart Disease

· Congestive Heart Failure
· Cardiac Valve Abnormalities
· Cardiac Dysrhythmias and Conduction Disturbances

· Arterial Hypertension

Ischemic Heart Disease: (Angina Pectoris)

· Characterized by impaired delivery of myocardial blood supply and includes coronary artery disease (CAD), angina, and previous MI.
· Progressive narrowing and/or spasm of one or more coronary arteries

· Myocardial blood supply cannot be increased to meet the increased oxygen requirements as the result of an obstruction

Symptoms
· Substernal pain spreading across the chest to the left shoulder, arm and mandible; pressure, squeezing, or burning pain

· Relieved by rest, last only a few minutes

· Relieved by nitroglycerin
Stable vs. Unstable

· Stable: precipitated by exercise, stress, or sustained tachycardia

· Unstable: may occur at rest and is probably precipitated by vasospasm

Laboratory Examination

· CXR: enlarged heart indicates < reserve

· EKG: hypertrophy, old infarction, ST and T wave changes

Management

· Consult physician if needed.
· Long acting vasodilators–nitroglycerin

· Beta-adrenergic blockers–propranolol a non-specific beta blocker in conjunction with epinephrine in local anesthetics can cause severe hypotension
· Calcium channel blocker–nifedipine, diltiazem

· Use anxiety-reduction protocol.
· Have nitroglycerin tablets readily available. Use nitroglycerin pre-medication if indicated.
· Administer supplemental oxygen.
· Ensure profound anesthesia.
· Consider nitrous oxide sedation.
· Monitor vital signs closely.
· Limit amount of epinephrine used.
· Exogenous (limit to 0.04mg = 2.2 carpules 1:100,000), No epi retraction cords
· Prolonged anesthesia outweighs risk 
· Endogenous: Potentially a much bigger problem
· Stress–adrenal medulla can produce 0.28mg of epi/min.

· Avoid topical vasoconstrictors

· Treatment of angina attack

· Terminated dental treatment

· Sublingual nitroglycerin

· Make patient comfortable

· 100% oxygen

· Give nitroglycerin again if needed in 5 minutes

· Activate the Emergency Medical System (EMS)
Myocardial Infarction
Pathology:  

· Ischemia leading to cellular death of myocardium, areas become focus for dysrhythmias
· When chest pain last more than 30 minutes without relief by nitroglycerin

· Heart failure with damage of 30% of left ventricular myocardium death

· First MI, 30% die; reinfarction=70% mortality

· Coronary artery bypass grafting

· Treat same as post MI patient

· Consult physician if emergency treatment needed prior to 6 month waiting period

Management:

· Consult physician to establish cardiac history and management requests

· Defer treatment for 6 months after cardiac insult

· Less than 4 months–30% mortality

· 4 to 6 months–15% mortality

· After 6 months–5% mortality

· Over 6 months–no significant increased risk

· Use anxiety-reduction protocol

· Have nitroglycerin available; use pretreatment if physician advises

· Administer supplemental oxygen

· Have profound anesthesia, adequate post treatment pain management

· Consider nitrous oxide

· Limit epinephrine use to 0.04mg within 15 minutes in patients with significant disease

· Monitor vital signs and maintain verbal contact
Congestive Heart Failure

· Diseased myocardium caused by previous MI, ischemic heart disease, uncontrolled hypertension, structural aberrations of the heart, and cardiomyopathy

· Increased end-diastolic pressure

· Pulmonary edema

Symptoms

· Left-sided heart failure

· Dyspnea, orthopnea, paroxysmal nocturnal dyspnea

· Wheezes, pulmonary congestion

· Third heart sounds

Right-Sided Heart Failure
· Jugular venous distension
· Peripheral edema, nocturia, ascites
Both Right And Left Sides
· Shortness of breath, weight gain

· Fatigue, weakness, anorexia
Usual Medical Management And Medications
· Low sodium diets

· Diuretics

· Cardiac glycosides (digoxin)

· May be on nitrates, beta-blockers, Ca channel blockers, and sometimes anticoagulants

Treatment risk classification
Class I:  
· No dyspnea with normal exertion, good risk
Class II: 
· Mild dyspnea. Patient may rest after climbing a flight of stairs. Good risk with no contraindications for treatment.
Class III

· Dyspnea or undue fatigue with normal activity
· Patient comfortable at rest only
· Patient is a definite risk, consultation required
· Short appointments
· Mild sedation best for management
Class IV

· Dyspnea, orthopnea
· Fatigue at all times
· Serious risk, emergency treatment only with a physician in attendance
· Supplemental oxygen
Questions to ask:

· Do you get chest pains on exertion?
· Can you walk up a flight of stairs without needing to rest to catch your breath or getting chest pains?
· Do you take medications for your congestive heart failure? If so, did you take them today?  
Management

· Use anxiety-reduction protocol, n2o
· Avoid tachycardia and increased BP

· Continue present meds. Avoid atropine

· Profound local anesthetic

· Supplemental oxygen–lowered oxygen saturation leads to ischemia, which can lead to MI

· Avoid supine position

· May have poor liver and kidney function

· With ejection fraction < 40%, operating room management is required
Cardiac Valve Abnormalities
This includes stenosis, valvular insufficiency, prolapsed, or incompetent valves. With poor valve closure regurgitation occurs producing turbulent flow and murmurs on auscultation. The most important abnormalities involve the aortic and mitral valves.
Murmurs are described in terms of their presence in the cardiac cycle:

· Diastolic or systolic

· In terms of dynamics:

· Crescendo or decrescendo

· In terms of loudness:

· I : barely audible with a stethoscope

· II, III, IV, V

· VI:  audible without the aid of a stethoscope

Aortic Stenosis

· Usually progressive over a lifetime

· With progressive stenosis and insufficiency comes left ventricular hypertrophy

· Cardiac output compromise results in syncope and hypotension

· Systolic ejection murmur in the aortic region with possible S3 or S4 or aortic ejection click
Mitral Stenosis
· Could be result of rheumatic fever (symptoms 10 years post fever)

· Increased work by left atrium, resulting in left atrial enlargement, pulmonary hypertension, and right ventricular hypertrophy

· Loud S1, diastolic rumble with concomitant murmur of mitral regurgitation

Aortic Regurgitation

· Rheumatic fever is most common etiology

· Usually mitral involvement

· Volume overload of left ventricle because ventricle effects atrial load and regurgitant volume and subsequent diminution of function over time

· May produce pulmonary edema 

· Water hammer pulse, diastolic decrescendo murmur

Mitral Valve regurgitation

· Most commonly with rheumatic fever

· Back glow of blood across a closed mitral valve during systole

· Holosystolic murmur

· Left ventricular afterload reduction with long term impairment of contractility
Mitral Valve Prolapse

· Very common, up to 1 in 20 individuals, more female

· Systolic click and late systolic murmur

· May or may not have mitral regurgitation

Prosthetic Heart Valves

· Two basic designs: mechanical and bio-prosthetic

· High risk for bacterial endocarditis

Questions to ask about murmurs:

· When was it first diagnosed?

· Was it termed functional or organic?

· Did the doctor ever say you needed prophylactic antibiotics prior to dental treatment?

· Did the doctor ever say you didn’t need prophylactic antibiotics prior to dental treatment?
Infectious Endocarditis
· Pathology: Infection of sterile vegetation on abnormal heart valve

· Turbulent flow leads to loss of endocardium exposing underlying collagen

· Platelets aggregate an collagen and form sterile fibrin-platelet thrombus called vegetation

· Treatment: long-term, high dose IV antibiotics

· Initial recovery–100%

· Recurrent SBE episodes–60%

· Alpha hemolytic Streptococci main cause
Antibiotic Prophylaxis against Infectious Endocarditis

Please go the section on the American Heart Association’s recommendations for Prophylaxis against Infectious Endocarditis for the most recent risk classifications and recommendations in this chapter of the OHPG.
Cardiovascular Disease Dysrhythmias

Supraventricular tachycardia:
· Usually in patients > 70 years

· Ventricular rate should be under control

· Patients on digitalis need therapeutic levels

· Often on Coumadin

Ventricular arrhythmias:

· Multiple unifocal PVC

· R wave falls on T wave

· Multifocal PVC

· Ventricular tachycardia can rapidly degenerate to ventricular fibrillation

Bradycardias and conduction disturbances:
· First degree heart block

· Wolf –Parkinson-White Syndrome

· Right and left bundle branch block

Hypertension

· Most common condition for which patients receive prescription medication

· SBP > 140mm Hg, DBP > 90 mm Hg

· Nearly 1 in 3 American adults has high blood pressure

· It can cause:

· Enlargement of the heart

· Aneurysms to form in blood vessels (e.g., aorta, brain, legs, intestines, and the artery leading to the spleen

· Narrowing of the blood vessels in the kidneys leading to kidney failure

· Acceleration in “hardening” to the arteries, especially in the heart brain, kidneys, and legs

· Rupture of blood vessels in the eyes causing vision changes or blindness 

Four categories based on presentation and level of aggression needed for treatment
	Blood Pressure Category
	Systolic (mm Hg)
	Diastolic (mm Hg)

	Normal
	less than 120        and
	less than 80

	Prehypertension                             
	120 – 139             or
	80 – 89

	High        Stage I                                           
	140 – 159              or
	90 - 99

	High        Stage II                                            
	160 or higher        or
	100 or higher


When systolic and diastolic blood pressures fall into different categories, the higher category should be used to classify blood pressure level. For example, 160/80 mm Hg would be stage 2 high blood pressure.

There is an exception to the above definition of high blood pressure.  A blood pressure of 130/80 mm Hg is considered high blood pressure in people with diabetes and chronic kidney disease.
Treatment

Pharmacologic therapy (most patients will require two or more antihypertensive agents):
· Diuretics
· Adrenergic–receptor blockers
· Central alpha–2 agonists
· Postganglionic blockers
· Calcium channel blockers
· Ace inhibitors
· Direct vasodilators

Lifestyle changes

· Weight reduction
· Decreased alcohol reduction
· Dynamic exercise
· Dietary modifications–decrease in sodium and fat

Management Considerations
There are no professionally recognized criteria of when it is safe to proceed. The decision to treat is individualized based on severity of BP, likelihood of coexisting myocardial ischemia, ventricular dysfunction, cerebrovascular and renal complications, and the nature of the procedure. 

Antihypertensive drug therapy should be continued:
Elevation of SBP higher than 180 mm Hg or DBP higher than 110 is used as a cutoff by many dental professionals for treatment without medical consultation and referral.  If BP is > 200/110, avoid surgery and refer for control of hypertension.

Management:
· Identify patient (take BP on all patients). Patients with elevated pressure should be referred to an out patient clinic for initial therapy to reduce pressure prior to dental treatment.
· Take relaxed BP (average of two)

· Upright position with arms at heart level for 5 mins.

· Proper sized cuff (cover 80% of the upper arm)

· Stress and anxiety reduction

· Doctor–patient relationship

· Pharmacological (benzodiazepine, nitrous oxide)
· Short morning appointments
· Avoid sudden changes in chair position, sit patient up slowly at the end of the procedure (orthostatic hypotension)

· Avoid gag reflex

· Monitor vital signs

· Decreases exposure to epinephrine

· Exogenous (limit to 0.04mg = 2.2 carpules 1:100,000), no epi retraction cords.
· Endogenous epi potentially a much bigger problem. Stress–adrenal medulla can produce 0.28 mg of epi./min.

· Avoid topical vasoconstrictors

Cerebral Vascular Accident (Stroke)
· Often anticoagulated, on hypertensive medications

· Defer treatment for 6 months following stroke

· Arthrosclerosis of carotid vessels

· Transient ischemic attacks

· Use anxiety-reduction protocol

· Supplemental oxygen

· Monitor vital signs

· Consider nitrous oxide
Questions to ask patient:

· When did you have your stroke?

· What loss of function occurred?

· Have you recovered some function over time?

· Have you ever had trouble with dental appointments or medical appointments?

· Is there anything I need to know that will make you more comfortable or make it easier for you to deal with the dental appointment?

· What medications are you taking to prevent another stoke?

Immunosuppressed Patients
Conditions:

· Decreased white blood cells

· Cyclic neutropenia

· Agranulocytosis

· Decreased antibody synthesis

· Decreased chemotaxis and phagocytosis
Types of immunosuppressed patients:
· Cancer chemotherapy patients
· Patients on immunosuppressive drugs

· Post-transplant, implant patients 

· Human Immunodeficiency Virus positive (HIV+)/Acquired Immune Deficiency Syndrome (AIDS)
· Corticosteroid use to suppress severe auto-immune diseases

Questions should be designed to evaluate the severity of the immunosuppression and the reason for it. Questions will vary depending on the reason the patient says they are immunosuppressed.

· Why are you immunosuppressed?

· How long have you been immunosuppressed?

· Have you been hospitalized because of problems resulting from your immunosuppression, i.e. infections? 

· Are you taking any prophylactic medication to prevent infections because of your immunosuppression?

· Has your doctor said that any special precautions should be taken during medical or dental treatment to prevent (prophylax against) possible infections?

Diagnostic tests:
· CBC with a differential (especially platelet count, if planning surgery)
· T-suppressor cell count (HIV patients)
· Viral load (HIV patients)
Management During Dental Treatment:

· Depending on severity of immunosuppressants, laboratory tests, primarily CBC with differential, should be done immediately (within 5 days) of major invasive procedure, i.e. extractions, scaling and root planning, periodontal surgery.

· If white count below 2,000, no elective treatment until white count is restored.

· If platelet count is less than 60,000, no elective treatment. If emergency treatment is needed with the risk of bleeding, then have a physician give the patient a unit of platelets prior to procedure.

· If patient is severely immunosuppressed and infection is present, consider prophylactic antibiotics prior to oral surgical or periodontal surgical procedures.

· Institute aggressive treatment of any dental infection, including antibiotics, incise and drain, and proceed with any necessary endodontic procedure or extraction.

· Aggressively control any periodontal disease with proper cleaning and supplemental medication such as chlorhexidine rinse.

· If there is any question about patient status of being able to deal with the suggested treatment, antibiotic coverage or the first sign of any infection, consult patient’s physician.
· Prior to organ transplant or when patient is most immunocompetant, consider aggressive dental therapy to remove/resolve any possible dental problems, i.e. needed or expected endodontic procedures. Consider extracting teeth with compromised endodontic prognosis.

· Good oral hygiene.
· Prophylaxis for viral and fungal infections.
Additional information on the treatment of the patient with HIV infection can be found at the following links:

· http://www.ahrq.gov/clinic/epcsums/denthivsum.htm (Agency for Healthcare Research and Quality’s evidence-based information)

· UOP Protocols for the Dental Management of Patients with HIV Disease
Renal Problems: End Stage Renal Disease (ESRD)
Definitions:

· Renal insufficiency: early stage of ESRD, asymptomatic, mild laboratory abnormalities
· Renal failure:decreased ability of the kidney to perform its excretory, endocrine and metabolic functions beyond compensatory mechanisms
· Uremia: syndrome caused by renal failure, retention of excretory products and interference with endocrine and metabolic functions. GFR <10 – 15ml/min
Common causes of ESRD

· Diabetes 

· Hypertension

· Glomerulonephritis

· Polycystic lupus erythematosis
· Amyloidosis

· Nephrolithiasis

Renal dialysis
· Prophylactic antibiotic coverage required due to arterio-venous shunt
· Do procedures the day following dialysis 

· Assume patient has hepatitis

· Avoid drugs that depend on renal metabolism

· Avoid nephrotoxic drugs as NSAID

· Use caution and alter dosage form when using drugs eliminated by the kidney (e.g. Penicillin is often reduced to 500mg two times per day versus four times per day)

· Monitor vital signs

· Look for signs of secondary hyperthyroidism

· Chronic hypocalcemia

· Multiple radiolucencies

· Loss of lamina dura

· “Ground glass” appearing bone

· Enamel hypoplasia
Oral Complications of Renal Failure/Uremia

· Pallor of mucosa (anemia)

· Decreased salivary flow

· Xerostomia

· Parotitis

· Metallic taste

· Ammonia odor I to saliva

· Stomatitis

· Oral ulceration

· Candidiasis

Renal transplant or other transplanted organs:

· Adrenosuppressed and immunosuppressed.
· Treat infections aggressively.
· Consults required on all patients.
· Supplemental corticosteroids usually needed.
· Monitor blood pressure.
· Assume hepatitis.
· Watch for cyclosporine A induced gingival hyperplasia. Emphasize excellent oral hygiene.
Management during dental treatment:
· Do not use drugs toxic to the kidney, e.g. instead of Ibuprofen, use acetaminophen for pain management
· Use caution and alter dosage form when using drugs eliminated by the kidney.

· If patient is on renal dialysis, dental treatment should be done on the day following dialysis.

· If patient has kidney transplant, see considerations under immunosuppression protocol.

Be alert for:

· Drug toxicity because of accumulation
· Poor healing and oral ulcerations
Preventative/Precautions
· No special dental precautions needed

· Patient should be counseled as to potential toxicity problems from certain prescriptions and over-the-counter drugs, plus alcohol

Hepatic Disorders
Suspect liver disease with:

· Chronic alcohol or substance abuse

· History of hepatitis

Hepatic liver function effects:

· Vitamin K-dependent coagulation factors (II, VII, IX, X) often depressed

· PT, PTT required prior to surgery

· Thrombocytopenia often present, platelet count and Ivy bleeding time

· Increased SGOT, LDH, alkaline phosphatase, globulins

· Decreased total protein, albumin
Questions to Ask

· How long have you had a liver problem?

· What type of lever problem is it and how was it caused?

· Do you feel unwell relative to the liver problem?

· Have you noticed any problems such as bleeding, difficulty in metabolizing/digesting food, or increased or decreased sensitivity to medication, form the liver problem?

· Do you ever get jaundice (do the whites of your eyes or your skin turn or look tallow)?

· Have you ever needed to be hospitalized because of your liver problem?
Management During Dental Treatment:

· If bleeding problems, follow bleeding problem protocol.
· If unable to metabolize drugs, avoid using drugs metabolized in the liver such as erythromycin and ketoconazol. Minimize local anesthetics.

· If patient having problem with drug interactions, avoid drugs with high potential for drug interaction used in dentistry i.e. erythromycin and ketoconazol.

· Avoid drugs with potential for liver toxicity i.e. acetaminophen, Tylenol and any other over-the-counter / non prescription drug.

Be alert for:

· Easy bleeding

· Yellow tint to skin, oral mucosa, and the whites of the eye
· Poor healing

· Oral ulcers

Preventative/Precautions:

· Good oral hygiene to minimize oral hygiene problems

· Avoidance of drugs that are toxic to the liver i.e. acetaminophen, alcohol
Hepatitis
Questions to ask:

· What type of hepatitis do you have?

· Are you actively infected at this time?

· Have you had any signs or symptoms of your hepatitis?

· Have you had any change in your liver function tests?

· Have you taken any medication specifically to treat your hepatitis?

· If you had Hepatitis B, do you know your hepatitis antigen status?

Since all patients are treated as though they are infectious and universal precautions are applied, no special precautions are necessary when treating a patient actively infected with the hepatitis virus. (If patient is having liver problems secondary to hepatitis, then review liver protocol.)
Hepatitis A–HAV

Etiology:
· Ingestion of contaminated shellfish

· Exposure to others with HAV

· Oral–fecal route
Treatment:

· Supportive

· New vaccine

· No dentistry in acute phase

Hepatitis B HBV

Transmission:

· Direct percutaneous inoculation

· Indirect percutaneous infection, cut, abrasion

· Absorption of infected serum or plasma

· Infected secretions

Incidence:

· General population 5%

· General dentists 13%

· Oral and maxillofacial surgeons 27%

· Others: hemodialysis patients and technicians hemophiliacs, blood

· Bank workers, male homosexuals and bisexuals, IV drug abusers, institutionalize patients, friends of hepatitis patients

· Carrier state

· 10% of infections become carriers

· Treat as though all are carriers

Laboratory tests for hepatitis antigens and antibodies should be run. If patient has active hepatitis, then liver function should be run or request physician provide information as to liver function and coagulation status.
Dental Management:

· Active disease–NO TREATMENT

· Past history, treat as possible carrier

· Carrier: consult with physician as to current status of disease and planned treatment 

· Standard Precautions

Endocrine Disorders
Adrenal Insufficiency

Inability to increase endogenous corticosteroids (Addison’s disease).
Symptoms:

· Weakness, weight loss, fatigue
· Hyperpigmentation, hypotension, anorexia

Cause:

· Autoimmune destruction of adrenals, neoplasms, TB

· Secondary adrenal insufficiency–chronic steroid therapy

Glucocorticoids (Cortisol)

· Controlled by adrenocorticotropin hormone (ACTH) from the pituitary

· Cyclic activity: High: 2am–8am; Low: 6pm–8pm

· Increased activity with the stress response

· Cortisol inhibits ACTH

· Stress leads to release of ACTH

· Hypothalamus responds to stress

· Releases corticotropic releasing hormone (CRH), half life 30 secs

· CRH > ACTH release, half life 10 min.

· ACTH stimulates release of cortisol–half life 2–3 hours

· Synthesized from cholesterol 

· 80% bound to plasma proteins

· 20%–30% is metabolically active
Dental Management

· Use anxiety-reduction protocol.
· Monitor vital signs.
· Instruct patient to double dose of steroids the morning of surgery up to 200mg.  If taking greater than 100mg, then give only an additional 100mg.

· If on alternate day steroids, do surgery on day steroids are taken.
· If patient has had 20 mg of steroid for more than two weeks in the past 2 weeks, but is not currently taking steroids, then give 40mg hydrocortisone prior to surgery.
· Not needed for most simple extractions.
Stress leads to release of ACTH. Hypothalamus responds to stress.
Adrenal Crisis
Signs and symptoms:
· Peripheral vascular collapse

· Hypotensive, syncopal, nauseated, feverish, dehydration, hypoglycemia, hyperkalemia
Management:

· Administer IV fluids (D5NS)

· Administer hydrocortisone 100mg IV or equivalent

· Transport to ER 
Hyperthyroidism:

Clinical manifestations:
· Fine hair, hyperpigmentation, excessive sweating, tachycardia, weight loss, palpitations, emotional lability, exophalmos, hyper-reflexia

· Thyrotoxic crisis–major stress in an undiagnosed patient

· Mild–restlessness, nausea, cramps

· Moderate–fever, diaphoresis, tachycardia

· Severe–stuporous, hypotensive, death
Dental management:

· Anxiety reduction protocol

· Limit epinephrine use

· Thyroid storm

· Supportive care

· Supplemental Oxygen, ABCs

· Transport to ER

Hematologic Problems
· Therapeutic anticoagulation

· Warfarin (see information on treatment of the anticoagulated patient, in this chapter of the OHPG), heparin

· ASA, ticlopidine, clopidogrel, anagrelide, dipyradimole
· Prosthetic heart valves

· Thrombogenic cardiovascular problems

· Myocardial infarction

· Stoke, high risk

· Hemodialysis patients

· Please see the section in this chapter on the treatment of the anticoagulated patient for details on patient management

· Hereditary coagulopathies

· Hemophilia A, B, C, von Willebrand’s dz

· Platelet disorders

· Platelet count < 100,000 mm3

· Liver disease

· Majority noted in patient’s medical history

· Consult with patients hematologist

· Symptoms–nose bleeds, bruising, hematuria, spontaneous bleeding

· Factor replacement sometimes needed in Hemophilia A, B, C, or von Willebrand’s disease

Hereditary Coagulopathies
· Hemophilia A–plasma thromboplastinogen (VIII) PTT

· Hemophilia B–Plasma thromboplastin component (IX) PTT

· Hemophilia C–Plasma thromboplastin antecedent (IX) PTT

· Von Willebrand–deficiency of all 3 components of Factor VIII, bleeding time

Management of Dental Patients

· Obtain PT, PTT, platelet count, liver panel, and hepatitis screen

· Use sutures and well places packs 

· Monitor wound for two hours after any surgeries

· Instruct patient not to dislodge clot and what to do if bleeding restarts

· Amicar prevents breakdown of clot

· Desmopressin (DDAVP) = Factor VIII and von Willebrand Factor stimulant

Questions to Ask:

· How long have you had a bleeding problem or, depending on the situation, how long have you been on anticoagulant medication?

· Describe your bleeding problem. 

· Have you had problems with previous dental appointments?

· What is the cause of your bleeding problem or why are you on anticoagulants?

· Are your anticoagulants or bleeding problems due to low platelets?

· What are your most recent laboratory results relative to your anticoagulation or bleeding problem status?

Diagnostic Tests
General

· PT: prothrombin time

· PTT: Partial thromboplastin time

· INR: international normalized ratios

Aspirin (ASA) and other nonsteroidal antiinflammatory agents

· Bleeding time

Thrombocytopenia

· CBC with a differential (which will give platelet count

· Bleeding time

Management During Dental Treatment
· No type of dental treatment should be rendered that has the potential for severe bleeding (i.e. extractions, scale/root plane):
· If bleeding time is greater than 10 minutes

· If platelet count less than 60,000

· If PTT is greater than 45 seconds

· If PT is greater than 22 seconds

· If INR is greater than 3.5

· See section on the management of anticoagulated patients

Medical coordination and consultation is always a good idea with patients on anticoagulants.

If hemophilic, have the patient’s medical provider administer proper replacement factors and run necessary test to insure patient is within safe parameters.

During dental procedures minimize physical trauma and pack extraction sites that have the potential to bleed with local pressures and other coagulation procedures, i.e. Gelfoam. Obtain primary closure n any surgical sites, if possible.

Be alert for:

· Easy or prolonged bleeding with minimal trauma (i.e. probing, wedge placed between teeth for amalgam matrix)

· Easy bruising/multiple bruises

Preventive/Precautions:

· Assure the patient is aware of necessary laboratory test that should be done close to the time of dental treatment (within a week, or closer if they have had previous problems). Some bleeding parameters can change quickly.

· Avoid drugs that may cause drug interaction, such as erythromycin and ketoconazol, which inhibit warfarin metabolism. Also avoid drugs that can prolong bleeding, such as aspirin or other non-steroidal antiinflammatories.

· Encourage patient to keep you informed of any drug changes and their use of any other-the-counter medications.

· If patient calls from home following treatment, instruct them to apply pressure with gauze or cloth to bleeding site for 10–30 minutes. If bleeding persists, have patient come into office immediately or to a medical emergency room.

Additional information on the management of hematologic problems can be found at: http://www.dent.ohio-state.edu/postdocgd/MedComp/Medcomp09hematology.pdf#search='anticoagulant%20therapy%20and%20dental%20extractions'
Liver Disease
· Sever cirrhosis from any cause 

· Drugs and toxins (esp. ETOH)

· Viral hepatitis 

· Carcinomas–primary or metastatic

· Will have elevated PT, PTT, and decreased platelets depending on severity of disease

Questions to ask:

· How long have you had a liver problem?

· What type of lever problem is it and how was it caused?

· Do you feel unwell relative to the liver problem?

· Have you noticed any problems such as bleeding, difficulty in metabolizing / digesting food, or increased or decreased sensitivity to medication, from the liver problem?

· Do you ever get jaundice (do the whites of your eyes or your skin turn or look yellow)?

· Have you ever needed to be hospitalized because of your liver problem?

Diagnostic Tests:

· SMAC20 (specifically SGOT, AST, ALT)

· PT and PTT

· INR

Management During Dental Treatment

· If bleeding problems, follow bleeding problem protocol

· If unable to metabolize drugs, avoid using drugs metabolized in the liver such as erythromycin and ketoconazol.  Minimize local anesthetics.

· If patient having problem with drug interactions, avoid drugs with high potential for drug interaction used in dentistry i.e. erythromycin and ketoconazol.

· Avoid drugs with potential for liver toxicity i.e. acetaminophen, Tylenol and any other over-the-counter / nonprescription drug.

Be alert for:

· Easy bleeding

· Yellow tint to skin, oral mucosa, and the whites of the eye.

·  Poor healing

· Oral ulcers

Preventative/Precautions:

· Good oral hygiene to minimize oral hygiene problems

· Avoidance of drugs that are toxic to the liver  i.e. acetaminophen, ETOH

Pulmonary Problems 

Asthma (Pathophysiology)

· Bronchoconstriction

· Hypertrophy of mucous glands

· Edema of the bronchial walls

· Increased mucous production

· Mast cells–release mediation substances

· Histamine–acute bronchospasm

· Leukotrienes SRS–potent bronchoconstrictor

· Prostaglandin–PGE–hypertrophy of glands and increase viscosity of secretions

Determine the severity of wheezing and dyspnea

· What causes attacks?

· How severe are they?

· What medications are used?

· How effective are the medications?

· Have you been to the emergency room for or have you been hospitalized for your asthma?

Medications:

· Beta–agonist

· Beta 2 aerosols

· Epinephrine
· Steroids

· Aerosols
· Oral
· Theophylline

Dental management:

· Defer oral surgery procedures if uncontrolled upper respiratory infection
· Listen with stethoscope for wheezing

· Use anxiety- reduction protocol 

· Consider nitrous oxide

· Inquire about steroid usage

· Have bronchodilator handy

Chronic Obstructive Pulmonary Disease
· Long term exposure to irritants–tobacco

· Chronic bronchitis, emphysema

· Cystic fibrosis

· Loss of elastic properties of airways

· Dyspnea with mild to moderate exercise

· Chronic cough with large amount of secretions

Dental management:

· Assure that pulmonary function is adequate

· Listen to breath sounds 

· Use anxiety-reduction protocol

· Avoid placing patient in supine position

· Consult physician prior to giving patient oxygen.  Oxygen therapy almost inevitable causes CO2 retention in these patients.

· Give steroid supplements if needed

· Keep bronchodilator close at hand

· Closely monitor respirations

· Avoid sedatives and narcotics

Seizure Disorder
Questions to ask:

· What type of seizure and do you have 

· What stimulates a seizure and do you have an aura prior to the seizure?

· What is the cause of your seizures? (i.e. head injury, born with problem)

· How frequently and when (time of day) do they usually occur?

· What type of medications are you taking to control the seizures?

· Does the medication work?

· Do you take the medication regularly or do you discontinued it at times? If you did discontinue, was it your decision or your doctor’s and what happened?

Management:

· Use anxiety-reduction protocol

· No further precautions needed if well controlled

· If patient is unclear about types of seizure or medications, and seizures are poorly controlled, then medical consultation for the above information will be needed
Gastrointestinal Disease
· Exacerbated by stress, poor oral intake, medications and some foods

· Defer elective surgical procedures if unstable

· Signs and symptoms

· Epigastric distress

· Pain to epigastruim, back or shoulder

· Anemia and occult blood in stool

· Ulcers

· Hyper-secretion of hydrochloric acid
· Helicobacter pylori can be found in the stomach of approximately 99% of patients with duodenal ulcers and 70–80% of those with gastric ulcers.

· Avoid Aspirin, NSAIDs

· Management:

· Diet and antacids

· Cimetidine or ranitidine, H2 antagonists

· H.pylori requires Antibiotic treatment, consult a physician

Osteonecrosis of the Jaw (ONJ)
Risk Factors

· Radiotherapy to the head and neck

· Periodontal disease

· Dental procedures involving bone surgery

· Trauma from poor fitting dentures

· Underlying malignancy

· Chemotherapy

· Corticosteroids

· Systemic or regional infections

· Medications (i.e. Bisphosphonates)

Bisphosphonates and ONJ

· ONJ can occur spontaneously, but is more commonly associated with dental procedures that traumatize bone. (i.e. extraction)

· Older age (over 65 years), concomitant use of estrogen or oral glucocorticoid use for chronic conditions, periodontitis and prolonged use of bisphosponates have been associated with an increased risk for bisphosphonate-associated osteonecrosis.

· Although recommendations for the dental management of patients taking IV bisphosphonates have been developed, no specific guidelines exist for management of patients taking oral bisphosphonates.

· The risk of developing bisphosphonate-associated ONJ appears to be very low, and is estimated to occur in approximately 0.7 per 100,000 person-years exposure to Alendronate (Fosamax) (C. Arsver, oral communication, March 2006). Other nitrogen containing oral bisphosphonates are expected to have a similar risk profile. There is a higher incidence of ONJ with IV bisphosphonate use.

· Typical clinical presentation of bisphosphonate-associated ONJ includes pain, soft-tissue swelling and infection, loosening of teeth, draining, and exposed bone. Symptoms may occur spontaneously in the bone: or, more commonly, at the site of previous tooth extraction. 
Management recommendations:

· Centered on prevention.
· Patient should receive a dental examination prior to initiating radiotherapy or bisphosphonate therapy and, if possible, should complete any necessary major dental procedures (i.e., tooth extraction, osteointegration of implants) prior to initiating radiotherapy or bisphosphonate therapy.
· Patients should receive regular dental visits during radiotherapy or bisphosphonate therapy.

· Patients should be encourage to practice good oral hygiene and minimize possible jaw trauma through use of soft linings/minimizing sharp edges on dentures and ensuring that prosthodontics fit and do not have sharp edges where possible..
· If possible, patients should avoid dental surgery during treatment with bisphosphonates or after radiotherapy.
The ADA’s statements on ONJ can be found at: http://www.ada.org/prof/resources/topics/osteonecrosis.asp
Pregnancy

Questions to ask:

· What month of pregnancy are you in?

· Have there been any complications?

· Have you had complications with prior pregnancies?

Management of the Pregnant Patient During Dental Treatment
Pregnancy alone is not a reason to defer routine dental care and necessary treatment for oral health problems.
· First trimester diagnosis and treatment, including needed dental x-rays, can be undertaken safely, using the FDA recommendations, to diagnose disease processes that need immediate treatment.
· Needed treatment can be provided throughout pregnancy; however, the time period between the 14th and 20th week is ideal.
· First trimester of pregnancy

· If dental treatment rendered, use minimum medications or trauma.

· Educate patient about the value of good oral hygiene.
· Second trimester and first half of third trimester
· This is the ideal time for all dental treatment necessary or desired during the pregnancy.
· Minimize drug use including OTC drug use.

· Emphasize proper periodontal care to minimize adverse pregnancy outcome.
· Last half of third trimester

· If dental treatment rendered, use minimum medications or trauma.
· If treatment required, be alert for supine hypotensive syndrome (allow the patient to turn on her side).

Be alert for:

· Periodontal problems. Besides the patient’s own risk of bone loss, severe periodontal disease has been associated with low birth weight, preterm babies. Good periodontal health is paramount to minimizing this risk.

· Pyogenic granulomas (pregnancy gingivitis).
· Minimize drug use. Even though there is little risk with most drugs, spontaneous abortions can occur and concerns about drugs used during dental procedures should not enter into concerns about why a spontaneous abortion occurred.

Preventative/Precautions

· Good home care

· Emphasize good nutrition. Adequate protein, folic acid supplements, and eliminating alcohol, tobacco, and other drug use.
Possibly the most comprehensive discussion about the provision of oral health care during pregnancy is contained in the New York State Practice Guidelines on Oral Health Care during Pregnancy and Early Childhood. Pages 31 through 39 of these guidelines relate specifically to the provision of clinical dental care. The Guidelines can be found at: http://www.health.state.ny.us/publications/0824.pdf. It is recommended that all dentists review these guidelines.
Additional information about the provision of dental care during pregnancy can be found at the following Web sites:

· www.nysdental.org/img/pdf_files/JrnlJ04Gajendra.pdf
· www.kdheks.gov/ohi/kanellis/kanellis_part_b.pdf
According to the ADA Council on Scientific affairs (JADA September 2006, Page 1305), Dental radiographs may be prescribed for pregnant patients with strict adherence to the FDA selection criteria guidelines:  http://www.ada.org/prof/resources/topics/topics_radiography_examinations.pdf.

Herbal Medication Use
· 1997–12% of the population used herbal medications (390% increase from 1990). This percentage is certainly higher.  

· 70% of patients failed to disclose herbal medication used during routine preoperative assessment (Kaye 2000)

Reason: 
· Belief that doctors are not knowledgeable

· Doctors are prejudiced about their use

· Fear of admitting use of unconventional therapies

· Not considered to be medications 

· Not considered to be part of medical care
Therefore, we must question patients carefully.
· 1 in 5 patients is unable to identify the preparation they are taking–bring herbal medications to appointment

· Can cause serious harm

Reports to FDA, Jan. 1993–Oct. 1998

· 2621 adverse events

· 101 deaths

Eight Commonly Used Herbal Medications

· Echinacea

· Uses
· Prophylaxis and treatment of viral, bacterial, and fungal infections of the upper respiratory tract
· Internal stimulation of the immune system
· Stimulating phagocytosis
· Increasing cellular respiratory activity
· Increasing the mobility of leukocytes
· Topical wound healing
· Side or toxic effects

· Repeated daily dose (eight weeks) may suppress immune response
· Possible hepatotoxicity
· Allergic reactions
· Avoid

· Patients requiring immunosuppression (transplant)
· Asthma
· Preexisting liver dysfunction

· Ephedra (ma huang)
· Uses

· Weight loss
· Increase energy
· Treat asthma and bronchitis

· Contains ephedrine, pseudoephedrine, etc., which are noncatecholamine sympathomimetic agents
· Increases blood pressure
· Increases heart rate
· Toxic or side effects

· Fatal cardiac (MI) and CNS (stoke) complications

· Long-term use depletes endogenous catecholamines
· MAO inhibitors = hyperpyrexia and HTN
· Avoid

· Patients with hypertension or risk or risk of stroke
· Long-term use
· Patients on MAO inhibitors
· Discontinue 24 hours before any dental treatment

· Garlic

· Uses

· Modify risk of developing atherosclerosis

· Lower serum lipid and cholesterol levels

· Reduce blood pressure and thrombus formation
· Actions:

· Inhibits platelet aggregation

· Side effects

· Prolonged bleeding
· Avoid

· Use with other platelet inhibitors
· Discontinue seven days prior to treatment

· Ginkgo biloba

· Uses

· Positive effects on cerebral blood flow, cerebral insufficiency, and memory, may improve cognitive performance in Alzheimer Disease

· Flavonoids–free radical scavengers

· Terpenes–inhibit platelet activating factor (Asthma and circulatory disorders)
· Side effects:

· Prolonged bleeding

· Headache, dizziness, heart palpitations, and GI and dermatological reactions
· Discontinue 36 hours prior to treatment

· Ginseng (root)

· Uses

· Lower cholesterol and blood sugar
· Increased strength, endurance and mental acuity
· Side effects:
· Hypoglycemia

· Inhibit platelet aggregation

· Decrease in warfarin anticoagulation
· Avoid

· Diabetics

· Patients on warfarin or at risk for bleeding
· Discontinue seven days prior to treatment

· Kava

· Uses

· Anxiolysis

· Sedation

· Antiepileptic
· Side effects

· Increase sedative effects of anesthetics

· Tolerance, potential for addiction and withdrawal
· Discontinue 24 hours prior to treatment

· St. John’s Wort

· Avoid 

· Patients on the following medications:
· Cyclosporine
· Alfentanil
· Midazolam
· Lidocaine
· Calcium channel blockers

· Warfarin

· Discontinue 5 days prior to treatment

· Valerian

· Uses

· Sedative, insomnia, in virtually all herbal sleep aids

· Actions

· Acts at the GABA receptor

· Side effects:
· Additive to sedative medication (Versed)

· Patients can become dependent

· Acute benzodiazepine withdrawal
· Discontinue slowly (taper) prior to treatment

Additional Resources
The University of the Pacific School of Dentistry has compiled the following guidelines for the treatment of patients with HIV and with complex medical conditions: 

· Protocols for the Dental Management Of Medically Complex Patients 

· UOP Protocols for the Dental Management of Patients with HIV Disease 
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