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Preface

The seventh edition of this internationally adopted and highly
praised textbook, Contemporary Oral and Maxillofacial Surgery,
is designed to provide both dental trainees and practicing
dentists the fundamental principles of clinical evaluation,
treatment planning, and surgical care for patients with diseases
and deformities of the oral and maxillofacial region. This book
provides great detail on the foundational techniques of evaluation,
diagnosis, and care for clinical problems commonly managed
by the general dental practitioner. The extensive number of
illustrations make the surgical techniques readily understand-
able and also enhance readers’ appreciation of the biologic
basis and technical fundamentals, allowing them to manage
routine surgical situations as well as those that go beyond
“textbook cases.”

There are two major purposes of the seventh edition of
Contemporary Oral and Maxillofacial Surgery: (1) to present a
comprehensive description of the basic oral surgery procedures
that are performed by general practitioners, and (2) to provide
information on advanced, more complex surgical evaluation and
management of patients with problems that are typically managed
by oral and maxillofacial surgeons but are commonly first seen
and evaluated by other dental practitioners.

Whether you are a dental student, resident, or already in
practice, the seventh edition of Contemporary Oral and Maxil-
lofacial Surgery is an excellent resource to add to your professional
library and regularly return to while providing patient care.

New to This Edition

Chapters 1 and 2, “Preoperative Health Status Evaluation” and
“Prevention and Management of Medical Emergencies.” These
chapters have been completely updated.

Chapter 6, “Pain and Anxiety Control in Surgical Practice.”
This is an entirely new chapter providing succinct presentation
of local anesthesia and nitrous oxide sedation as they relate to
office-based oral surgery.

Chapter 8, “Principles of Routine Exodontia.” New photo-
graphs and illustrations help enhance understanding of routine
exodontic procedures.

viii

Chapter 11, “Postextraction Patient Management.” This chapter
provides comprehensive information on preventing and managing
the postoperative sequelae and complications of exodontia.

Chapter 12, “Medicolegal Considerations.” This chapter has
been updated with the most current HIPAA and Affordable Health
Care Act information that affects dentistry and oral and maxillofacial
surgery.

Chapter 15, “Implant Treatment: Advanced Concepts and
Complex Cases.” This chapter has been updated with the latest
virtual planning options and new cases.

Chapter 20, “Odontogenic Diseases of the Maxillary Sinus.”
This chapter includes updated medical management and treatment
with endoscopic procedures.

Chapter 21, “Diagnosis and Management of Salivary Gland
Disorders.” This chapter includes updates on imaging techniques
and medical management.

Chapter 25, “Management of Facial Fractures.” New cases have
been added, with emphasis on the most recent imaging and naviga-
tion applications.

Chapter 26, “Correction of Dentofacial Deformities.” The most
current applications of computerized virtual surgical planning have
been expanded. New illustrations using Dolphin Aquarium technol-
ogy have been added to demonstrate surgical osteotomies, along
with many new case reports.

Chapter 27, “Facial Cosmetic Surgery.” This chapter has been
rewritten by a new author emphasizing the full scope of facial
cosmetic surgery, including surgical and nonsurgical treatment of
the aging face.

Chapter 28, “Management of Temporomandibular Disorders.”
Updates on nonsurgical medical management have been addressed.
The latest concepts of reconstruction of severe temporomandibular
joint degeneration and the current technology for joint replacement
have been augmented.

Chapter 29, “Surgical Reconstruction of Defects of the Jaws.”
'This chapter includes new information on the use of a combination
of bone morphogenetic protein, bone marrow aspirate cell con-
centrate, and allogeneic bone to reconstruct the jaws without the
need for procurement of large autogenous bone grafts.

https://t.me/RoyalDentistryLibrary



Acknowledgments

Thank you to Katie DeFrancesco for her patience and hard work
managing the production of this seventh edition. I appreciate
Makani Dollinger, Cameron McGee, Jordan White, and Alison
Yeung for agreeing to pose for the new photographs in this edition,
and for Steven Lichti for taking the photos. I also wish to express
my gratitude to my faculty colleagues, Drs. Alison Yeung and
Steven Thompson, for their support while I was preparing my
contributions.

James R. Hupp

https://t.me/RoyalDentistryLibrary

I thank my daughter, Ashley Tucker, for all the graphic design

work she has done for my publications over the past 12 years.
Myron R. Tucker

I am indebted to all those who have furthered my education. That
list includes my teachers, my colleagues, and my residents.

Edward Ellis III



Part I: Principles of Surgery, 1

1 Preoperative Health Status Evaluation, 2
James R. Hupp and Alison Yeung

2 Prevention and Management of Medical
Emergencies, 20
James R. Hupp and Alison Yeung

3 Principles of Surgery, 38
James R. Hupp

4 Wound Repair, 44
James R. Hupp

5 Infection Control in Surgical Practice, 56
James R. Hupp

6 Pain and Anxiety Control in Surgical
Practice, 68
James R. Hupp

Part ll: Principles of Exodontia, 82

14

15

Implant Treatment: Basic Concepts and
Techniques, 251
Edward M. Narcisi, Myron R. Tucker, and Richard E. Bauer

Implant Treatment: Advanced Concepts and
Complex Cases, 281

Myron R. Tucker, Richard E. Bauer, Troy R. Eans,

and Mark W. Ochs

Part IV: Infections, 317

7 Instrumentation for Basic Oral Surgery, 83
James R. Hupp

8 Principles of Routine Exodontia, 106
James R. Hupp

9 Principles of More Complex Exodontia, 135
James R. Hupp

10 Principles of Management of Impacted
Teeth, 160
James R. Hupp

11 Postextraction Patient Management, 185
James R. Hupp

12 Medicolegal Considerations, 204
Mpyron R. Tucker and James R. Hupp

Part lll: Preprosthetic and Implant
Surgery, 216

16

17

18

19

20

21

Principles of Management and Prevention
of Odontogenic Infections, 318
Michael D. Han, Michael R. Markiewicz, and Michael Miloro

Complex Odontogenic Infections, 335
Michael R. Markiewicz, Michael D. Han, and Michael Miloro

Principles of Endodontic Surgery, 364
Stuart E. Lieblich

Management of the Patient Undergoing
Radiotherapy or Chemotherapy, 390
Edward Ellis Ill

Odontogenic Diseases of the Maxillary Sinus, 410
Myron R. Tucker and Richard E. Bauer

Diagnosis and Management of Salivary Gland
Disorders, 423
Michael Miloro and Antonia Kolokythas

PartV: Management of Oral Pathologic

Lesions, 450

22

23

Principles of Differential Diagnosis and
Biopsy, 451
Edward Ellis Il and Michaell A. Huber

Surgical Management of Oral Pathologic
Lesions, 477
Edward Ellis Ill

PART VI: Oral and Maxillofacial

Trauma, 497

13 Preprosthetic Surgery, 217
Myron R. Tucker and Richard E. Bauer

24 SoftTissue and Dentoalveolar Injuries, 498

Edward Ellis Il

Xi

https://t.me/RoyalDentistryLibrary



Contents

25 Management of Facial Fractures, 519
Mark W. Ochs, Myron R. Tucker, and Richard E. Bauer

Part VlI: Dentofacial Deformities, 546

26 Correction of Dentofacial Deformities, 547
Mpyron R. Tucker, Brian B. Farrell, and Richard E. Bauer

27 Facial Cosmetic Surgery, 593
Tirbod Fattahi and Salam Salman

28 Management of Patients With Orofacial
Clefts, 608
Edward Ellis Ill

29 Surgical Reconstruction of Defects
of the Jaws, 628
Edward Ellis Ill

Part VIll: Temporomandibular and Other
Facial Pain Disorders, 642

30 Facial Neuropathology, 643
James R. Hupp

31 Management of Temporomandibular
Disorders, 652
John C. Nale and Myron R. Tucker

Appendix 1

Appendix 2

Appendix 3
Appendix 4

Appendix 5

Index, 687

Operative Note (Office Record)
Component Parts, 681

Drug Enforcement Administration Schedule
of Drugs and Examples, 682

Examples of Useful Prescriptions, 683

Consent for Extractions and
Anesthesia, 684

Antibiotic Overview, 685

https://t.me/RoyalDentistryLibrary



Principles of Surgery

Surgery is a discipline based on principles that have evolved from basic research and centuries
of trial and error. These principles pervade every area of surgery, whether oral and maxillofacial,
periodontal, or gastrointestinal. Part I provides information about patient health evaluation,
managing medical emergencies, surgical concepts, principles of asepsis, and pain and anxiety
control, which together form the necessary foundation for presentations of the specialized
surgical techniques in succeeding chapters in this book.

Many patients have medical conditions that affect their ability to tolerate oral and maxil-
lofacial surgery and anesthesia. Chapter 1 discusses the process of evaluating the health status
of patients. This chapter also describes methods of modifying surgical treatment plans to
safely accommodate patients with the most common medical problems.

Preventing medical emergencies in the patient undergoing oral and maxillofacial surgery
or other forms of dentistry is always easier than managing emergencies should they occur.
Chapter 2 discusses the means of recognizing and managing common medical emergencies
in the dental office. Just as important, Chapter 2 also provides information about measures
to lower the probability of emergencies.

Contemporary surgery is guided by a set of guiding principles, most of which apply no
matter where in the body they are put into practice. Chapter 3 covers the most important
principles for those practitioners who perform surgery of the oral cavity and maxillofacial
regions.

Surgery always leaves a wound, whether one was initially present or not. Although obvious,
this fact is often forgotten by the inexperienced surgeon, who may act as if the surgical
procedure is complete once the final suture has been tied and the patient leaves. The surgeon’s
primary responsibility to the patient continues until the wound has healed; therefore an
understanding of wound healing is mandatory for anyone who intends to create wounds
surgically or manage accidental wounds. Chapter 4 presents basic wound healing concepts,
particularly as they relate to oral surgery.

The work of Semmelweiss and Lister in the 1800s made clinicians aware of the microbial
origin of postoperative infections, thereby changing surgery from a last resort to a more predict-
ably successful endeavor. The advent of antibiotics designed to be used systemically further
advanced surgical science, allowing elective surgery to be performed at low risk. However,
pathogenic communicable organisms still exist, and when the epithelial barrier is breached
during surgery, these can cause wound infections or systemic infectious diseases. The most
serious examples are the hepatitis B virus and human immunodeficiency virus. In addition,
microbes resistant to even to the most powerful antimicrobials today are emerging, making
surgical asepsis more important than ever. Chapter 5 describes the means of minimizing the
risk of significant wound contamination and the spread of infectious organisms among individu-
als. This includes thorough decontamination of surgical instruments, disinfection of the room
in which surgery is performed, lowering of bacterial counts in the operative site, and adherence
to infection control principles by the members of the surgical team—in other words, strict
adherence to aseptic technique.

Finally, Chapter 6 covers the common methods used by those performing oral surgery to
control pain and anxiety, primarily through the use of local anesthesia and nitrous oxide
sedation.




Preoperative Health Status Evaluation

JAMES R. HUPP AND ALISON YEUNG

CHAPTER OUTLINE

Medical History, 2
Biographic Data, 3
Chief Complaint, 3
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Medical History, 3
Review of Systems, 6
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Management of Patients With Compromising Medical
Conditions, 8
Cardiovascular Problems, 8
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Therapeutic Anticoagulation, 16
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Management of Patients During and After Pregnancy, 17
Pregnancy, 17
Postpartum, 19

laboratory evaluation of patients requiring outpatient

dentoalveolar surgery, under local anesthesia, nitrous oxide
sedation, or both, differs substantially from that necessary for a
patient requiring hospital admission and general anesthesia for
surgical procedures. A patient’s primary care physician typically
performs periodic comprehensive history taking and physical
examination of patients; it is therefore impractical and of little
value for the dentist to duplicate this process. However, the dental
professional must discover the presence or history of medical
problems that may affect the safe delivery of the care she or he
plans to provide, as well as any conditions specifically affecting
the health of the oral and maxillofacial regions. This is particularly
true for patients for which dentoalveolar surgery is planned. This
is due to several factors such as the added physical stress surgery
patient experience, the creation of a bleeding wound that then
needs to heal, the invasive nature of surgery that typically introduces
microorganisms into the patients tissues, and the common need
for more elaborate pain and anxiety control measures and the use
of more potent agents.

Dentists are educated in the basic biomedical sciences and the
pathophysiology of common medical problems, particularly as
they relate to the maxillofacial region. This special expertise in
medical topics as they relate to the oral region makes dentists
valuable resources on the community health care delivery team.
The responsibility this carries is that dentists must be capable of
recognizing and appropriately managing pathologic oral conditions.
To maintain this expertise, a dentist must keep informed of new
developments in medicine, be vigilant while treating patients, and
be prepared to communicate a thorough but succinct evaluation
of the oral health of patients to other health care providers.

The extent of the medical history, physical examination, and

Medical History

An accurate medical history is the most useful information a
clinician can have when deciding whether a patient can safely
undergo planned dental therapy. The dentist must be prepared
to anticipate how a medical problem or problems might alter a
patient’s response to planned anesthetic agents and surgery. If
the history taking is done well, the physical examination and
laboratory evaluation of a patient usually play lesser roles in the
presurgical evaluation. The standard format used for recording
the results of medical histories and physical examinations is
illustrated in Box 1.1. This general format tends to be followed
even in electronic medical records.

The medical history interview and the physical examination
should be tailored to each patient, taking into consideration
the patient’s medical problems, age, intelligence, and social
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+ BOX 1.1 Standard Format for Recording Results of

History and Physical Examinations

Biographic data

Chief complaint and its history
Medical history

Social and family medical histories
Review of systems

Physical examination

Laboratory and imaging results

Noarwn

circumstances; the complexity of the planned procedure; and the
anticipated anesthetic methods.

Biographic Data

The first information to obtain from a patient is biographic data.
These data include the patient’s full name, home address, age,
gender, and occupation, as well as the name of the patient’s primary
care physician. The clinician uses this information, along with an
impression of the patient’s intelligence and personality, to assess
the patient’s reliability. This is important because the validity of
the medical history provided by the patient depends primarily on
the reliability of the patient as a historian. If the identification
data and patient interview give the clinician reason to suspect that
the medical history may be unreliable, alternative methods of
obtaining the necessary information should be tried. A reliability
assessment should continue throughout the entire history interview
and physical examination, with the interviewer looking for illogical,
improbable, or inconsistent patient responses that might suggest
the need for corroboration of information.

Chief Complaint

Every patient should be asked to state their chief complaint. This
can be accomplished on a form the patient completes, or the
patient’s answers should be transcribed (preferably verbatim) into
the dental record during the initial interview by a staff member
or the dentist. This statement helps the clinician establish priorities
during history taking and treatment planning. In addition, having
patients formulate a chief complaint encourages them to clarify
for themselves and the clinician why they desire treatment. Occasion-
ally, a hidden agenda may exist for the patient, consciously or
subconsciously. In such circumstances, subsequent information
elicited from the patient interview may reveal the true reason the
patient seeks care.

History of Chief Complaint

The patient should be asked to describe the history of the present
complaint or illness, particularly its first appearance, any changes
since its first appearance, and its influence on or by other factors. For
example, descriptions of pain should include date of onset, intensity,
duration, location, and radiation, as well as factors that worsen and
mitigate the pain. In addition, an inquiry should be made about
constitutional symptoms such as fever, chills, lethargy, anorexia,
malaise, and any weakness associated with the chief complaint.
This portion of the health history may be straightforward, such
as a 2-day history of pain and swelling around an erupting third
molar. However, the chief complaint may be relatively involved,
such as a lengthy history of a painful, nonhealing extraction site

CHAPTER 1 Preoperative Health Status Evaluation

* BOX 1.2 Baseline Health History Database

1. Past hospitalizations, operations, traumatic injuries, and serious illnesses

2. Recent minor illnesses or symptoms

3. Medications currently or recently in use and allergies (particularly drug
allergies)

4. Description of health-related habits or addictions, such as the use of
ethanol, tobacco, and illicit drugs; and the amount and type of daily
exercise

5. Date and result of last medical checkup or physician visit

in a patient who received therapeutic irradiation. In this more
complex case, a more detailed history of the chief complaint is
important to obtain.

Medical History

Most dental practitioners find health history forms (question-
naires) to be an efficient means of initially collecting the medical
history, whether obtained in writing or in an electronic format.
When a credible patient completes a health history form, the
dentist can use pertinent answers to direct the interview. Properly
trained dental assistants can “red flag” important patient responses
on the form (e.g., circling allergies to medications in red or
electronically flagging them) to bring positive answers to the
dentist’s attention.

Health questionnaires should be written clearly, in nontechnical
language, and in a concise manner. To lessen the chance of patients
giving incomplete or inaccurate responses, and to comply with
Health Insurance Portability and Accountability Act regulations,
the form should include a statement that assures the patient of the
confidentiality of the information and a consent line identifying
those individuals the patient approves of having access to the dental
record, such as the primary care physician and other clinicians in
the practice. The form should also include a way (e.g., a signature
line or pad) for the patient to verify that he or she has understood
the questions and the accuracy of the answers. Numerous health
questionnaires designed for dental patients are available from sources
such as the American Dental Association and dental textbooks
(Fig. 1.1).

Answers to the items listed in Box 1.2 (collected on a form via
touch screen or verbally) help establish a suitable health history
database for patients; if the data are collected verbally, subsequent
written documentation of the results is important.

In addition to this basic information, it is helpful to inquire
specifically about common medical problems that are likely to alter
the dental management of the patient. These problems include
angina, myocardial infarction (MI), heart murmurs, rheumatic
heart disease, bleeding disorders (including anticoagulant use),
asthma, chronic lung disease, hepatitis, sexually transmitted
infections, diabetes, corticosteroid use, seizure disorder, stroke,
and any implanted prosthetic device such as artificial joint or
heart valve. Patients should be asked specifically about allergies
to local anesthetics, aspirin, and penicillin. Female patients in the
appropriate age group must be asked at each visit whether they
are or may be pregnant.

A brief family history can be useful and should focus on relevant
inherited diseases such as hemophilia (Box 1.3). The medical history
should be regularly updated. Many dentists have their assistants
specifically ask each patient at checkup appointments whether
there has been any change in health since the last dental visit. The
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PART |

Principles of Surgery

MEDICAL HISTORY

Name M F Date of Birth
Address

Telephone: (Home) (Work) Height Weight
Today’s Date Occupation

Answer all questions by circling either YES or NO and fill in all blank spaces where indicated.
Answers to the following questions are for our records only and are confidential.

1. My last medical physical examination was on (approximate)

2. The name & address of my personal physician is

3. Are you now under the care of aphysician « « « « « + v v v v e e i e YES NO
If so, what is the condition being treated?

4. Have you had any serious illnessoroperation. . . . . ... ... ........ YES NO
If so, what was the iliness or operation?

5. Have you been hospitalized withinthe past5years . . . ... ... .. .... YES NO
If so, what was the problem?

6. Do you have or have you had any of the following diseases or problems:

a. Rheumatic fever or rheumatic heartdisease. . . . . . . .. ... ... ... YES NO
b. Heart abnormalities present sincebirth . . . . . . ... oo v v v oo v o i YES NO
c. Cardiovascular disease (heart trouble, heart attack, angina, stroke,
high blood pressure, heartmurmur). =« v v v v v v v vt v vt e e YES NO
(1) Do you have pain or pressure in chest upon exertion. . . . . .. .... YES NO
(2) Are you ever short of breath after mildexercise. . . . . ... ... ... YES NO
(3) Doyouranklesswell. . . . . . . i i ittt it e e YES NO
(4) Do you get short of breath when you lie down, or do you require extra
pillows whenyousleep. . . . . . . v i i v it i it e e e e YES NO
(5) Have you been told you have a heart murmur. « . . . v o v v v v v v v YES NO
d. Asthmaorhayfever. . . . . . o v i i i i it i e YES NO
e. Hivesoraskinrash . . . . . v v v v i i i i i i i ittt it e i s s e s YES NO
f. Faintingspellsorseizures, . . . . v v v v v v v v v o vt o e vt n s n e YES NO
g. Diabetes. . . v v v i e e e e e e e YES NO
(1) Do you have to urinate (pass water) more than six timesaday. . . . . . YES NO
(2) Areyou thirsty muchofthetime . . . ..o v v v v v it i i i h i i e w vt YES NO
(3) Doesyourmouthusuallyfeeldry. . . . ... ... ... ... .. YES NO
h. Hepatitis, jaundice or liverdisease. . . . . . . . . o v i v o i v i it YES NO
i. Arthritis or other joiNt problems. « « v v v v v v b v e e e e e e YES NO
jooStomach ulcers. . . . v v v i e e e e e e e e e e e e e e e YES NO
k. Kidneytrouble. - « « - ¢ o o v o i i e e e e e e e e e e e YES NO
l. TuberculosiS. « « « o ¢« o ¢ s e v e v o v o v s s s s s o s ot ot asossas YES NO
m. Do you have a persistent cough orcoughupblood. . . . . .. ... ... .. YES NO
N. Venereal disease. . . . v v o v v v i it et e e e e e e e e e e YES NO
0. Other (list)

7. Have you had abnormal bleeding associated with previous extractions,

SUFQErY, OFtralmMa. « v v v v v s o o s 0 s o s o 0 s o s o s v a s a s s a s as YES NO
a. Doyoubruiseeasily. « « v vt v i i i i e e e e e e e e e YES NO
b. Have you ever required a blood transfusion . . . .« . ¢ v v v o i oo a YES NO

c. If so, explain the circumstances

8. Do you have any blood disorder such as anemia, including sickle cell
ANEMIA: « = = & & & & & & & & & & & & & & =+ + &8 8 s+ 4 4w e e e YES NO

9. Have you had surgery or radiation treatment for a tumor, cancer, or other
condition ofyourheadorneck. . . . . . . v o i i i h e e YES NO

e Fig. 1.1 Example of health history questionnaire useful for screening dental patients. (Modified from a
form provided by the American Dental Association.)
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CHAPTER 1 Preoperative Health Status Evaluation

MEDICAL HISTORY—cont’'d

10. Are you taking any drug or medicineorherb . « v v v v v v v i i e e YES NO
If so, what

11. Are you taking any of the following:

a. Antibiotics orsulfa drugs « . . v v v it e e e e e e e e YES NO
b. Anticoagulants (blood thinners). . « « v v v o v v v i d i e e e YES NO
¢. Medicine for high blood pressures « « = + s + s s s s s v o v o v v s v a0 an YES NO
d. Cortisone (steroids) (including prednisone). . . . . v v v v v v e v v o v u YES NO
€. TranqUIliZerS: « = « v v v v o e e e e e e e e e e e e e YES NO
fo ASPIMN. ot e e e e e e e e e e e e e e e e e e e e e e e e e YES NO
g. Insulin, tolbutamide (Orinase) or similar drug for diabetes . . . . . . . .. .. YES NO
h. Digitalis or drugs for hearttrouble. . . . . v v v v o v v v it e e e YES NO
i. Nitroglycerin, .« v v o v v v e e s e e e e e e e e YES NO
j- Antihistamine . . . v v v v it s e e e e e e e e e e e YES NO
k. Oral birth control drug or other hormonal therapy. . . . . . . . .. ... ... YES NO
I. Medicines for oSteoporosis. &« v v v v v v v v v e i e e e e e e YES NO
m.Other
12. Are you allergic or have you reacted adversely to:
a. Local anesthetics (procaine [Novocain]). . . . . . . v v v vt it i o . YES NO
b. Penicillin or other antibiotics, . . . . . ... oo v i i i e e YES NO
C.8ulfadrugs. . . . i it e e e e e e e e e e e YES NO
Lo TR Y= o 1 YES NO
€. lodine Or X-ray dyeS, . v v v v v vttt et e e e e e e YES NO
f. Codeine orothernarcotics. . . . . . . v v v i i it it i e e YES NO
g. Other
13. Have you had any serious trouble associated with any previous dental

freatment . . . . o . e e e e e e e e e e e e e e e YES NO
If so, explain

14. Do you have any disease, condition, or problem not listed above that you
think | Should KNOW @DOUL. + v v v v v v v a e e v v et e e s e w e as YES NO
If so, explain

15. Are you employed in any situation which exposes you regularly to x-rays or

otherionizingradiation. . . . . ... .. ... . ... e YES NO
16. Areyouwearingcontactlenses. . . . . . . . . . . oo i e e YES NO
WOMEN:
17. Are you pregnant or have you recently missed a menstrual period. . . .. ... YES NO
18. Areyoupresentlybreastfeeding . . . . . ... ... .. ... ... . ... .. YES NO

Chief dental complaint (Why did you come to the office today?):

Signature of Patient (verifying accuracy
of historical information)

Signature of Dentist

¢ Fig. 1.1, cont'd
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EVNSSINM Principles of Surgery

* BOX 1.3 Common Health Conditions to Inquire

About Verbally or on a Health
Questionnaire

Allergies to antibiotics or local anesthetics
Angina

Anticoagulant use

Asthma

Bleeding disorders
Breastfeeding

Corticosteroid use

Diabetes

Heart murmurs

Hepatitis

Hypertension

Implanted prosthetic devices
Lung disease

Myocardial infarction (i.e., heart attack)
Osteoporosis

Pregnancy

Renal disease

Rheumatic heart disease
Seizure disorder

Sexually transmitted diseases
Tuberculosis

dentist is alerted if a change has occurred, and the changes are
documented in the record.

Review of Systems

The medical review of systems is a sequential, comprehensive method
of eliciting patient symptoms on an organ-by-organ basis. The
review of systems may reveal undiagnosed medical conditions.
This review can be extensive when performed by a physician for a
patient with complicated medical problems. However, the review
of systems conducted by the dentist before oral surgery should
be guided by pertinent answers obtained from the history. For
example, the review of the cardiovascular system in a patient with
a history of ischemic heart disease includes questions concerning
chest discomfort (during exertion, eating, or at rest), palpitations,
fainting, and ankle swelling. Such questions help the dentist decide
whether to perform surgery at all or to alter the surgical or anesthetic
methods. If anxiety-controlling adjuncts such as intravenous (IV)
and inhalation sedation are planned, the cardiovascular, respiratory,
and nervous systems should always be reviewed; this can disclose
previously undiagnosed problems that may jeopardize successful
sedation. In the role of the oral health specialist, the dentist is
expected to perform a quick review of the head, ears, eyes, nose,
mouth, and throat on every patient, regardless of whether other
systems are reviewed. Items to be reviewed are outlined in Box 1.4.

The need to review organ systems in addition to those in the
maxillofacial region depends on clinical circumstances. The car-
diovascular and respiratory systems commonly require evaluation
before oral surgery or sedation (Box 1.5).

Physical Examination

The physical examination of the dental patient focuses on the oral
cavity and, to a lesser degree, on the entire maxillofacial region.
Recording the results of the physical examination should be an
exercise in accurate description rather than a listing of suspected

* BOX 1.4 Routine Review of Head, Neck, and

Maxillofacial Regions

e (Constitutional: Fever, chills, sweats, weight loss, fatigue, malaise, loss of

appetite

Head: Headache, dizziness, fainting, insomnia

Ears: Decreased hearing, tinnitus (ringing), pain

Eyes: Blurring, double vision, excessive tearing, dryness, pain

Nose and sinuses: Rhinorrhea, epistaxis, problems breathing through nose,

pain, change in sense of smell

Temporomandibular joint area: Pain, noise, limited jaw motion, locking

e QOral: Dental pain or sensitivity, lip or mucosal sores, problems chewing,
problems speaking, bad breath, loose restorations, sore throat, loud
snoring

e Neck: Difficulty swallowing, change in voice, pain, stiffness

« BOX 1.5 Review of Cardiovascular and
Respiratory Systems

Cardiovascular Review

Chest discomfort on exertion, when eating, or at rest; palpitations; fainting;
ankle edema; shortness of breath (dyspnea) on exertion; dyspnea on assuming
supine position (orthopnea or paroxysmal nocturnal dyspnea); postural
hypotension; fatigue; leg muscle cramping

Respiratory Review
Dyspnea with exertion, wheezing, coughing, excessive sputum production,
coughing up blood (hemoptysis)

medical diagnoses. For example, the clinician may find a mucosal
lesion inside the lower lip that is 5 mm in diameter, raised and
firm, and not painful to palpation. These physical findings should
be recorded in a similarly descriptive manner; the dentist should
not jump to a diagnosis and record only “fibroma on lower lip.”

Any physical examination should begin with the measurement
of vital signs. This serves as a screening device for unsuspected
medical problems and as a baseline for future measurements. The
techniques of measuring blood pressure and pulse rates are illustrated
in Figs. 1.2 and 1.3.

The physical evaluation of various parts of the body usually
involves one or more of the following four primary means of
evaluation: (1) inspection, (2) palpation, (3) percussion, and (4)
auscultation. In the oral and maxillofacial regions, inspection should
always be performed. The clinician should note hair distribution
and texture, facial symmetry and proportion, eye movements and
conjunctival color, nasal patency on each side, the presence or
absence of skin lesions or discoloration, and neck or facial masses.
A thorough inspection of the oral cavity is necessary, including the
oropharynx, tongue, floor of the mouth, and oral mucosa (Fig. 1.4).

Palpation is important when examining temporomandibular
joint function, salivary gland size and function, thyroid gland size,
presence or absence of enlarged or tender lymph nodes, and
induration of oral soft tissues, as well as for determining pain or
the presence of fluctuance in areas of swelling.

Physicians commonly use percussion during thoracic and
abdominal examinations, and the dentist can use it to test teeth
and paranasal sinuses. The dentist uses auscultation primarily for
temporomandibular joint evaluation, but it is also used for cardiac,
pulmonary, and gastrointestinal systems evaluations (Box 1.6). A
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CHAPTER 1 Preoperative Health Status Evaluation

* Fig. 1.2 (A) Measurement of systemic blood pressure. A cuff of proper size placed securely around the
upper arm so that the lower edge of cuff lies 2 to 4 cm above the antecubital fossa. The brachial artery is
palpated in the fossa, and the stethoscope diaphragm is placed over the artery and held in place with the
fingers of the left hand. The squeeze-bulb is held in the palm of the right hand, and the valve is screwed
closed with the thumb and the index finger of that hand. The bulb is then repeatedly squeezed until the
pressure gauge reads approximately 220 mm Hg. Air is allowed to escape slowly from the cuff by partially
opening the valve while the dentist listens through the stethoscope. Gauge reading at the point when a
faint blowing sound is first heard is systolic blood pressure. Gauge reading when the sound from the artery
disappears is diastolic pressure. Once the diastolic pressure reading is obtained, the valve is opened to
deflate the cuff completely. (B) Pulse rate and rhythm most commonly are evaluated by using the tips of
the middle and index fingers of the right hand to palpate the radial artery at the wrist. Once the rhythm
has been determined to be regular, the number of pulsations that occur during 30 seconds is multiplied
by 2 to get the number of pulses per minute. If a weak pulse or irregular rhythm is discovered while
palpating the radial pulse, the heart should be auscultated directly to determine heart rate and rhythm.

» BOX 1.6 Physical Examination Before Oral and

Maxillofacial Surgery

Inspection

e Head and face: General shape, symmetry, hair distribution

e Far: Normal reaction to sounds (otoscopic examination if indicated)

e Eye: Symmetry, size, reactivity of pupil, color of sclera and conjunctiva,
movement, test of vision

e Nose: Septum, mucosa, patency

e Mouth: Teeth, mucosa, pharynx, lips, tonsils

e Neck: Size of thyroid gland, jugular venous distention

Palpation

e Temporomandibular joint: Crepitus, tenderness

e Paranasal: Pain over sinuses

e Mouth: Salivary glands, floor of mouth, lips, muscles of mastication
e Neck: Thyroid gland size, lymph nodes

¢ Fig. 1.3 Blood pressure cuffs of varying sizes for patients with arms of
different diameters (ranging from infants through obese adult patients).
Use of an improper cuff size can jeopardize the accuracy of blood pressure
results. Too small a cuff causes readings to be falsely high, and too large
a cuff causes artificially low readings. Blood pressure cuffs typically are
labeled as to the type and size of patient for whom they are designed.

Percussion
e Paranasal: Resonance over sinuses (difficult to assess)
e Mouth: Teeth

Auscultation
e Temporomandibular joint: Clicks, crepitus

. e Neck: Carotid bruits
brief maxillofacial examination that all dentists should be able to

perform is described in Box 1.7.
The results of the medical evaluation are used to assign a physical

status classification. A few classification systems exist, but the one
most commonly used is the American Society of Anesthesiologists
(ASA) physical status classification system (Box 1.8).

Once an ASA physical status class has been determined, the
dentist can decide whether required treatment can be safely and
routinely performed in the dental office. If a patient is not an ASA

class I or a relatively healthy class II patient, the practitioner generally
has the following four options: (1) modifying routine treatment
plans by anxiety-reduction measures, pharmacologic anxiety-control
techniques, more careful monitoring of the patient during treatment,
or a combination of these methods (this is usually all that is necessary
for ASA class IT); (2) obtaining medical consultation for guidance
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¢ Fig. 1.4 (A) Lip mucosa examined by everting upper and lower lips. (B)
Tongue examined by having the patient protrude it. The examiner then
grasps the tongue with cotton sponge and gently manipulates it to
examine the lateral borders. The patient also is asked to lift the tongue to
allow visualization of the ventral surface and the floor of mouth. (C) Sub-
mandibular gland examined by bimanually feeling gland through floor of
mouth and skin under floor of mouth.

in preparing patients to undergo ambulatory oral surgery (e.g., not
fully reclining a patient with congestive heart failure [CHF], or
hypertrophic cardiomyopathy [HCM]); (3) refusing to treat the
patient in the ambulatory setting; or (4) referring the patient to
an oral-maxillofacial surgeon. Modifications to the ASA system
designed to be more specific to dentistry are available but are not
yet widely used among health care professionals.

« BOX 1.7 Brief Maxillofacial Examination

While interviewing the patient, the dentist should visually examine the patient
for general shape and symmetry of head and facial skeleton, eye movement,
color of conjunctiva and sclera, and ability to hear. The clinician should listen
for speech problems, temporomandibular joint sounds, and breathing ability.

Routine Examination

Temporomandibular Joint Region

e Palpate and auscultate joints.

e Measure range of motion of jaw and opening pattern.

Nose and Paranasal Region
e (Qcclude nares individually to check for patency.
e Inspect anterior nasal mucosa.

Mouth

e Take out all removable prostheses.

e Inspect oral cavity for dental, oral, and pharyngeal mucosal lesions. Look
at tonsils and uvula.

e Hold tongue out of mouth with dry gauze while inspecting lateral borders.

e Palpate tongue, lips, floor of mouth, and salivary glands (check for saliva).

e Palpate neck for lymph nodes and thyroid gland size. Inspect jugular veins.

+ BOX 1.8 American Society of Anesthesiologists

(ASA) Classification of Physical Status

ASA [: A normal, healthy patient

ASA II: A patient with mild systemic disease or significant health risk factor

ASA lII: A patient with severe systemic disease that is not incapacitating

ASA IV: A patient with severe systemic disease that is a constant threat to life

ASA V: A moribund patient who is not expected to survive without the
operation

ASA VI: A declared brain-dead patient whose organs are being removed for
donation purposes

Management of Patients With
Compromising Medical Conditions

Patients with medical conditions sometimes require modifications
of their perioperative care when oral surgery is planned. This section
discusses those considerations for the major categories of health
problems.

Cardiovascular Problems

Ischemic Heart Disease

Angina Pectoris

Narrowing of myocardial arteries is one of the most common
health problems that dentists encounter. This condition occurs
primarily in men older than age 40 years and is also prevalent in
postmenopausal women. The basic disease process is a progressive
narrowing or spasm (or both) of one or more of the coronary
arteries. This leads to a mismatch between myocardial oxygen
demand and the ability of the coronary arteries to supply oxygen-
carrying blood. Myocardial oxygen demand can be increased, for
example, by exertion or anxiety. Angina is a symptom of reversible
ischemic heart disease produced when myocardial blood supply
cannot be sufficiently increased to meet the increased oxygen
requirements that result from coronary artery disease. The myo-
cardium becomes ischemic, producing a heavy pressure or squeezing
sensation in the patients substernal region that can radiate into
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the left shoulder and arm and even into the mandibular region.
The patient may complain of an intense sense of being unable to
breathe adequately. (The term angina is derived from the ancient
Greek word meaning “a choking sensation.”) Stimulation of vagal
activity commonly occurs with resulting nausea, sweating, and
bradycardia. The discomfort typically disappears once the myocardial
work requirements are lowered or the oxygen supply to the heart
muscle is increased.

The practitioner’s responsibility to a patient with an angina
history is to use all available preventive measures, thereby reducing
the possibility that the surgical procedure will precipitate an anginal
episode. Preventive measures begin with taking a careful history
of the patients angina. The patient should be questioned about
the events that tend to precipitate the angina; the frequency,
duration, and severity of angina; and the response to medications
or diminished activity. The patient’s physician can be consulted
about the patient’s cardiac status.

If the patient’s angina arises only during moderately vigorous
exertion and responds readily to rest and oral nitroglycerin admin-
istration, and if no recent increase in severity has occurred,
ambulatory oral surgery procedures are usually safe when performed
with proper precautions.

However, if anginal episodes occur with only minimal exertion,
if several doses of nitroglycerin are needed to relieve chest discomfort,
or if the patient has unstable angina (i.c., angina present at rest
or worsening in frequency, severity, ease of precipitation, duration
of attack, or predictability of response to medication), elective
surgery should be postponed until a medical consultation is
obtained. Alternatively, the patient can be referred to an oral-
maxillofacial surgeon if emergency surgery is necessary.

Once the decision is made that ambulatory elective oral surgery
can safely proceed, the patient with a history of angina should be
prepared for surgery, and the patient’s myocardial oxygen demand
should be lowered or prevented from rising. The increased oxygen
demand during ambulatory oral surgery is primarily the result of
patient anxiety; thus an anxiety-reduction protocol should be used
(Box 1.9). Profound local anesthesia is the best means of limiting
patient anxiety. Although some controversy exists over the use of
local anesthetics containing epinephrine in patients with angina,
the benefits (i.e., prolonged and accentuated anesthesia) outweigh
the risks. However, care should be taken to avoid excessive epi-
nephrine administration by using proper injection techniques.
Some clinicians also advise giving no more than 4 mL of a local
anesthetic solution with a 1:100,000 concentration of epinephrine
for a total adult dose of 0.04 mg in any 30-minute period.

Before and during surgery, vital signs should be monitored
periodically. In addition, regular verbal contact with the patient
should be maintained. The use of nitrous oxide or other conscious
sedation methods for anxiety control in patients with ischemic
heart disease should be considered. Fresh nitroglycerin should be
nearby for use when necessary (Box 1.10).

The introduction of balloon-tipped catheters into narrowed
coronary arteries for the purpose of reestablishing adequate blood
flow and stenting arteries open is becoming commonplace. If the
angioplasty has been successful (based on cardiac stress testing),
oral surgery can proceed soon thereafter with the same precautions
as those used for patients with angina.

Myocardial Infarction

MI occurs when ischemia (resulting from an oxygen demand-supply
mismatch) is not relieved and causes myocardial cellular dysfunction
and death. MI usually occurs when an area of coronary artery

CHAPTER 1 Preoperative Health Status Evaluation

* BOX 1.9 General Anxiety-Reduction Protocol

Before Appointment

e Hypnotic agent to promote sleep on night before surgery (optional)

e Sedative agent to decrease anxiety on morning of surgery (optional)

e Morning appointment and schedule so that reception room time is
minimized

During Appointment

Nonpharmacologic Means of Anxiety Control

e Frequent verbal reassurances

e Distracting conversation

e No surprises (clinician warns patient before doing anything that could
cause anxiety)

e No unnecessary noise

e Surgical instruments out of patient’s sight

e Relaxing background music

Pharmacologic Means of Anxiety Control

e | ocal anesthetics of sufficient intensity and duration
e Nitrous oxide

e |ntravenous anxiolytics

After Surgery

e Succinct instructions for postoperative care

e Patient information on expected postsurgical sequelae (e.g., swelling or
minor oozing of blood)

Further reassurance

Effective analgesics

Patient information on who can be contacted if any problems arise
Telephone call to patient at home during evening after surgery to check
whether any problems exist

BOX 1.10 "Management of Patient With History of

Angina Pectoris

1. Consult the patient’s physician.

2. Use an anxiety-reduction protocol.

3. Have nitroglycerin tablets or spray readily available. Use nitroglycerin

premedication, if indicated.

Ensure profound local anesthesia before starting surgery.

Consider the use of nitrous oxide sedation.

Monitor vital signs closely.

Consider possible limitation of amount of epinephrine used (0.04 mg

maximum).

8. Maintain verbal contact with patient throughout the procedure to monitor
status.

No s

narrowing has a clot form that blocks all or most blood flow. The
infarcted area of myocardium becomes nonfunctional and eventually
necrotic and is surrounded by an area of usually reversibly ischemic
myocardium that is prone to serve as a nidus for dysrhythmias.
During the early hours and weeks after an MI, if thrombolytic
treatment was tried but was unsuccessful, treatment would consist
of limiting myocardial work requirements, increasing myocardial
oxygen supply, and suppressing the production of dysrhythmias
by irritable foci in ischemic tissue or by surgical bypass of the
blocked vessels to promote revascularization. In addition, if any
of the primary conduction pathways were involved in the infarcted
area, pacemaker insertion may be necessary. If the patient survived
the early weeks after an MI, the variably sized necrotic area would
be gradually replaced with scar tissue, which is unable to contract
or properly conduct electrical signals.
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The management of an oral surgical problem in a patient who
has had an MI begins with a consultation with the patient’s physi-
cian. In general, it is reccommended that elective major surgical
procedures be deferred until at least 6 months after an infarction.
This delay is based on statistical evidence that the risk of reinfarction
after an MI drops to as low as it will ever be by about 6 months,
particularly if the patient is properly supervised medically. The
advent of thrombolytic-based treatment strategies and improved
MI care make an automatic 6-month wait to do dental work
unnecessary. Straightforward oral surgical procedures typically
performed in the dental office may be performed less than 6 months
after an MI if the procedure is unlikely to provoke significant
anxiety and the patient had an uneventful recovery from the ML
In addition, other dental procedures may proceed if cleared by
the patient’s physician via a medical consult.

Patients with a history of MI should be carefully questioned
concerning their cardiovascular health. An attempt to elicit evidence
of undiagnosed dysrhythmias or CHF (HCM) should be made.
Patients who have had an MI typically take aspirin or another
antiplatelet or anticoagulant to decrease coronary thrombogenesis;
details of this should be sought because it can affect surgical decision
making.

If more than 6 months have elapsed or physician clearance is
obtained, the management of the patient who has had an MI is
similar to care of the patient with angina. An anxiety-reduction
program should be used. Supplemental oxygen can be considered
but is usually unnecessary. Prophylactic nitroglycerin should be
administered only if directed by the patient’s primary care physician,
but nitroglycerin should be readily available. Local anesthetics
containing epinephrine are safe to use if given in proper amounts
using an aspiration technique. Vital signs should be monitored
throughout the perioperative period (Box 1.11).

In general, with respect to major oral surgical care, patients
who have had coronary artery bypass grafting (CABG) are treated
in a manner similar to patients who have had an MI. Before major
elective surgery is performed, 3 months are allowed to elapse. If
major surgery is necessary earlier than 3 months after the CABG,
the patient’s physician should be consulted. Patients who have had
CABG usually have a history of angina, MI, or both and therefore
should be managed as previously described. Routine office surgical
procedures may be safely performed in patients less than 6 months
after CABG surgery if their recovery has been uncomplicated and
anxiety is kept to a minimum.

BOX 1.11 Management of Patient With a History of

Myocardial Infarction

1. Consult the patient’s primary care physician.

2. Check with the physician if invasive dental care is needed before 6
months since the myocardial infarction.

. Check whether the patient is using anticoagulants (including aspirin).

. Use an anxiety-reduction protocol.

. Have nitroglycerin available; use it prophylactically if the physician
advises.

. Administer supplemental oxygen (optional).

. Provide profound local anesthesia.

. Consider nitrous oxide administration.

. Monitor vital signs, and maintain verbal contact with the patient.

Consider possible limitation of epinephrine use to 0.04 mg.

Consider referral to an oral-maxillofacial surgeon.

(S~ V]
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Cerebrovascular Accident (Stroke)

Patients who have had a cerebrovascular accident (CVA) are always
susceptible to further neurovascular accidents. These patients are
often prescribed anticoagulants or antiplatelet medication depending
on the cause of the CVA; if they are hypertensive, they are given
blood pressure—lowering agents. CVAs are typically a result of an
embolus from a history of atrial fibrillation, a thrombus due to a
hypercoagulable state, or stenotic vessels. In the case of a patient
having an embolic or thrombotic stroke, the patient is likely taking
an anticoagulant as opposed to an ischemic stroke secondary to
stenotic vessels, in which case the patient would be taking an
antiplatelet medication. If such a patient requires surgery, clearance
by the patients physician is desirable, as is a delay until significant
hypertensive tendencies have been controlled. The patient’s baseline
neurologic status should be assessed and documented preoperatively.
The patient should be treated by a nonpharmacologic anxiety-
reduction protocol and have vital signs carefully monitored during
surgery. If pharmacologic sedation is necessary, low concentrations
of nitrous oxide can be used. Techniques to manage patients taking
anticoagulants are discussed later in this chapter.

Dysrhythmias

Cardiac dysrhythmias manifest as uncoordinated contractions of
the chambers of the heart, secondary to the conduction deficits
initiated by either problems with impulse initiation or impulse
propagation. Dysrhythmias may occur in patients as a result of a
history of chronic systemic illness such as prior cardiac disease,
open heart surgery, valvulopathy, thyroid disease, metabolic syn-
drome, electrolyte abnormalities, or idiopathically. Atrial fibrillation
is the most common dysrhythmia to occur in patients older than
50 years. Because patients who are prone to or who have cardiac
dysrhythmias may have a history of ischemic heart disease, some
dental management modifications may need to be considered.
Many advocate limiting the total amount of epinephrine administra-
tion to 0.04 mg, but this should be balanced with the patients
overall risk for a cardiac event and your ability to obtain profound
anesthesia to minimize intraoperative pain and anxiety. In addition,
these patients may have been prescribed anticoagulants or may
have a permanent cardiac pacemaker. Pacemakers pose no contra-
indications to oral surgery, and no evidence exists that shows the
need for antibiotic prophylaxis in patients with pacemakers.
Electrical equipment, such as electrocautery and microwaves, should
not be used near the patient. As with other medically compromised
patients, vital signs should be carefully monitored, and all other
comorbid conditions should be considered.

Heart Abnormalities That Predispose to
Infective Endocarditis

The internal cardiac surface, or endocardium, can be predisposed
to infection when abnormalities of its surface allow pathologic
bacteria to attach and multiply. A complete description of this
process and recommended means of possibly preventing it are
discussed in Chapter 18.

Congestive Heart Failure (Hypertrophic Cardiomyopathy)

CHF (HCM) occurs when a diseased myocardium is unable to
deliver the cardiac output demanded by the body or when excessive
demands are placed on a normal myocardium. The heart begins
to have an increased end-diastolic volume that, in the case of the
normal myocardium, increases contractility through the Frank-
Starling mechanism. However, as the normal or diseased myocardium



* BOX 1.12 Management of the Patient With

Congestive Heart Failure (Hypertrophic
Cardiomyopathy)

—_

Defer treatment until heart function has been medically improved and the
patient’s physician believes treatment is possible.

Use an anxiety-reduction protocol.

Consider possible administration of supplemental oxygen.

Avoid using the supine position.

Consider referral to an oral-maxillofacial surgeon.

g~ wn

further dilates, it becomes a less efficient pump, causing blood to
back up into the pulmonary, hepatic, and mesenteric vascular beds.
This eventually leads to pulmonary edema, hepatic dysfunction,
and compromised intestinal nutrient absorption. The lowered
cardiac output causes generalized weakness, and impaired renal
clearance of excess fluid leads to vascular overload.

Symptoms of CHF include orthopnea, paroxysmal nocturnal
dyspnea, and ankle edema. Orthopnea is a respiratory disorder
that exhibits shortness of breath when the patient is supine.
Orthopnea usually occurs as a result of the redistribution of blood
pooled in the lower extremity when a patient assumes the supine
position (as when sleeping). The heart is overwhelmed, trying to
handle the increased cardiac preload, and blood backs up into the
pulmonary circulation, inducing pulmonary edema. Patients with
orthopnea usually sleep with their upper body supported on several
pillows.

Paroxysmal nocturnal dyspnea is a symptom of CHF that is
similar to orthopnea. The patient has respiratory difficulty 1 or 2
hours after lying down. The disorder occurs when pooled blood
and interstitial fluid reabsorbed into the vasculature from the legs
are redistributed centrally, overwhelming the heart and producing
pulmonary edema. A while after lying down to sleep, patients
suddenly awake, feeling short of breath, and are compelled to sit
up to try to catch their breath.

Lower extremity edema, which usually appears as a swelling of
the foot, the ankle, or both, is caused by an increase in interstitial
fluid. Usually the fluid collects as a result of any problem that
increases venous pressure or lowers serum protein, allowing increased
amounts of plasma to remain in the tissue spaces of the feet. The
edema is detected by pressing a finger into the swollen area for a
few seconds; if an indentation in the soft tissue is left after the finger
is removed, pedal edema is deemed to be present. Other symptoms
of CHF include weight gain and dyspnea on exertion.

Patients with CHF who are under a physician’s care are usually
following low-sodium diets to reduce fluid retention and are
receiving diuretics to reduce intravascular volume; cardiac glycosides
such as digoxin to improve cardiac efficiency; and sometimes
afterload-reducing drugs such as nitrates, f-adrenergic antagonists,
or calcium channel antagonists to control the amount of work the
heart is required to do. In addition, patients with chronic atrial
fibrillation caused by HCM are usually prescribed anticoagulants
to prevent atrial thrombus formation.

Patients with CHF that is well compensated through dietary
and drug therapy can safely undergo ambulatory oral surgery. An
anxiety-reduction protocol and supplemental oxygen are helpful.
Patients with orthopnea should not be placed supine during any
procedure. Surgery for patients with uncompensated HCM is best
deferred until compensation has been achieved or procedures can
be performed in the hospital setting (Box 1.12).

CHAPTER 1 Preoperative Health Status Evaluation

+ BOX 1.13 Management of the Patient
With Asthma

1. Defer dental treatment until the asthma is well controlled and the patient
has no signs of a respiratory tract infection.

2. Listen to the chest with a stethoscope to detect any wheezing before
major oral surgical procedures or sedation.

3. Use an anxiety-reduction protocol, including nitrous oxide, but avoid the
use of respiratory depressants.

4. Consult the patient’s physician about possible preoperative use of
cromolyn sodium.

5. If the patient is or has been chronically taking corticosteroids, provide
prophylaxis for adrenal insufficiency.

6. Keep a bronchodilator-containing inhaler easily accessible.

7. Avoid the use of nonsteroidal antiinflammatory drugs in susceptible patients.

Pulmonary Problems

Asthma

When a patient has a history of asthma, the dentist should first
determine, through further questioning, whether the patient truly
has asthma or has a respiratory problem such as allergic rhinitis that
carries less significance for dental care. True asthma involves the
episodic narrowing of inflamed small airways, which produces wheez-
ing and dyspnea as a result of chemical, infectious, immunologic, or
emotional stimulation or a combination of these. Patients with asthma
should be questioned about precipitating factors, frequency and
severity of attacks, medications used, and response to medications.
The severity of attacks can often be gauged by the need for emergency
room visits and hospital admissions. These patients should be ques-
tioned specifically about aspirin allergy because of the relatively high
frequency of generalized nonsteroidal antiinflammatory drug (NSAID)
allergy in those with asthma, chronic rhinitis, or sinusitis and the
presence of nasal polyps, known as Samter’s triad.

Physicians prescribe medications for patients with asthma
according to the frequency, severity, and causes of their disease.
Patients with severe asthma require xanthine-derived bronchodila-
tors, such as theophylline, as well as inhaled corticosteroids or
short courses of high-dose systemic corticosteroids. Cromolyn may
be used to protect against acute attacks, but it is ineffective once
bronchospasm occurs. Many patients carry sympathomimetic amines
such as epinephrine or metaproterenol in an aerosol form that can
be self-administered if wheezing occurs. Inhaled B-adrenergic
agonists, such as albuterol, are typically prescribed for episodes of
acute bronchospasm to promote immediate bronchodilation.

Oral surgical management of the patient with asthma involves
recognition of the role of anxiety in bronchospasm initiation and
of the potential adrenal suppression in patients receiving systemic
corticosteroid therapy. Elective oral surgery should be deferred if
a respiratory tract infection or wheezing is present. When surgery
is performed, an anxiety-reduction protocol should be followed;
if the patient takes steroids, the patient’s primary care physician
can be consulted about the possible need for corticosteroid aug-
mentation during the perioperative period if a major surgical
procedure is planned. Nitrous oxide is safe to administer to persons
with asthma and is especially indicated for patients whose asthma
is triggered by anxiety. They can promote some mild bronchodilatory
effects. The patient’s own inhaler should be available during surgery,
and drugs such as injectable epinephrine, theophylline, and inhaled
beta agonists should be kept in an emergency kit. The use of
NSAIDs should be avoided because they often precipitate asthma
attacks in susceptible individuals (Box 1.13).
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* BOX 1.14 Management of Patient With Chronic

Obstructive Pulmonary Disease

1. Defer treatment until lung function has improved and treatment is possible.

2. Listen to the chest bilaterally with stethoscope to determine adequacy of
breath sounds.

3. Use an anxiety-reduction protocol, but avoid the use of respiratory
depressants.

4. If the patient requires chronic oxygen supplementation, continue at the
prescribed flow rate. If the patient does not require supplemental oxygen
therapy, consult his or her physician before administering oxygen.

5. If the patient chronically receives corticosteroid therapy, manage the
patient for adrenal insufficiency.

6. Avoid placing the patient in the supine position until you are confident that
the patient can tolerate it.

7. Keep a bronchodilator-containing inhaler accessible.

8. Closely monitor respiratory rate and heart rate.

9. Schedule afternoon appointments to allow for clearance of secretions.

Chronic Obstructive Pulmonary Disease

Pulmonary diseases are usually grouped together under the headings
of either obstructive (chronic obstructive pulmonary disease
[COPD]) or restrictive pulmonary disease. In the past, the terms
emphysema and bronchitis were used to describe clinical manifesta-
tions of COPD, but COPD has been recognized to be a spectrum
of pathologic pulmonary problems. It is usually caused by long-term
exposure to pulmonary irritants such as tobacco smoke that cause
metaplasia of pulmonary airway tissue. Airways are inflamed and
disrupted, lose their elastic properties, and become obstructed
because of mucosal edema, excessive secretions, and bronchospasm,
producing the clinical manifestations of COPD. Patients with
COPD frequently become dyspneic during mild to moderate
exertion. They have a chronic cough that produces large amounts
of thick secretions, frequent respiratory tract infections, and barrel-
shaped chests, and they may purse their lips to breathe and have
audible wheezing during breathing. Patients may develop associated
pulmonary hypertension and eventual right-sided heart failure.

Bronchodilators such as theophylline, inhaled beta agonists, or
inhaled anticholinergics are usually prescribed for patients with
signiﬁcant COPD; in more severe cases, patients are given long—
acting agents and inhaled corticosteroids or short courses of systemic
corticosteroids. Only in the most severe chronic cases is supplemental
portable oxygen used.

In the dental management of patients with COPD who are
receiving corticosteroids, the dentist should consider the use of
additional supplementation before major surgery. Sedatives, hypnot-
ics, and narcotics that depress respiration should be avoided. Patients
may need to be kept in an upright sitting position in the dental
chair to enable them to better handle their commonly copious
pulmonary secretions. Finally, supplemental oxygen greater than
their usual rate should not be administered to patients with severe
COPD during surgery unless the physician advises it. In contrast
with healthy persons in whom an elevated arterial carbon dioxide
level is the major stimulation to breathing, the patient with severe
COPD becomes acclimated to elevated arterial carbon dioxide
levels and comes to depend entirely on depressed arterial oxygen
(O,) levels to stimulate breathing. If the arterial O, concentration
is elevated by the administration of O, in a high concentration,
the hypoxia-based respiratory stimulation is removed, and the
patient’s respiratory rate may become critically slowed (Box 1.14).

* BOX 1.15 Management of Patient With Renal

Insufficiency and Patient Receiving
Hemodialysis

1. Avoid the use of drugs that depend on renal metabolism or excretion.
Modify the dose if such drugs are necessary. Do not use an atrioventricular
shunt for giving drugs or for taking blood specimens.

2. Avoid the use of nephrotoxic drugs such as nonsteroidal antiinflammatory
drugs.

3. Defer dental care until the day after dialysis has been given.

4. Consult the patient’s physician about the use of prophylactic antibiotics.

5. Monitor blood pressure and heart rate.

6. Look for signs of secondary hyperparathyroidism.

7. Consider screening for hepatitis B virus before dental treatment. Take the
necessary precautions if unable to screen for hepatitis.

Renal Problems
Renal Failure

Patients with chronic renal failure require periodic renal dialysis.
These patients need special consideration during oral surgical care.
Chronic dialysis treatment typically requires the presence of an
arteriovenous shunt, which is a large, surgically created junction
between an artery and a vein. The shunt allows easy vascular access
and heparin administration, permitting blood to move through
the dialysis equipment without clotting. The dentist should never
use the shunt for venous access except in a life-threatening emer-
gency. The blood pressure cuff should never be used on the arm
where an arteriovenous shunt is present.

Elective oral surgery is best undertaken the day after a dialysis
treatment has been performed. This allows the heparin used during
dialysis to disappear and the patient to be in the best physiologic
status with respect to intravascular volume and metabolic
byproducts.

Drugs that depend on renal metabolism or excretion should
be avoided or used in modified doses to prevent systemic toxicity.
Drugs removed during dialysis will also necessitate special dosing
regimens. Relatively nephrotoxic drugs such as NSAIDs should
also be avoided in patients with seriously compromised kidneys.

Because of the higher incidence of hepatitis in patients undergo-
ing renal dialysis, dentists should take the necessary precautions.
The altered appearance of bone caused by secondary hyperpara-
thyroidism in patients with renal failure should also be noted.
Radiolucencies that occur as a result of metabolic process should
not be mistaken for dental disease (Box 1.15).

Renal Transplantation and Transplantation

of Other Organs

The patient requiring surgery after renal or other major organ
transplantation is usually receiving a variety of drugs to preserve
the function of the transplanted tissue. These patients receive
corticosteroids and may need supplemental corticosteroids in the
perioperative period (see discussion on adrenal insufficiency later
in this chapter).

Most of these patients also receive immunosuppressive agents
that may cause otherwise self-limiting infections to become severe.
Therefore a more aggressive use of antibiotics and early hospitaliza-
tion for infections are warranted. The patient’s primary care physician
should be consulted about the need for prophylactic antibiotics.

Cyclosporine A, an immunosuppressive drug administered after
organ transplantation, may cause gingival hyperplasia. The dentist



*+ BOX 1.16 Management of Patient With Renal
Transplant

1. Defer treatment until the patient’s primary care physician or transplant

surgeon clears the patient for dental care.

Avoid the use of nephrotoxic drugs.”

Consider the use of supplemental corticosteroids.

Monitor blood pressure.

Consider screening for hepatitis B virus before dental care. Take necessary

precautions if unable to screen for hepatitis.

6. Watch for presence of cyclosporine-A—induced gingival hyperplasia.
Emphasize the importance of oral hygiene.

7. Consider use of prophylactic antibiotics, particularly in patients taking
immunosuppressive agents.
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“In patients with other transplanted organs, the clinician should avoid the use of drugs toxic to that
organ.
Most of these recommendations also apply to patients with other transplanted organs.

« BOX 1.17 Management of Patient With

Hypertension

Mild to Moderate Hypertension (Systolic >140 mm Hg;

Diastolic >90 mm Hg)

1. Recommend that the patient seek the primary care physician’s guidance
for medical therapy of hypertension. It is not necessary to defer needed
dental care.

2. Monitor the patient’s blood pressure at each visit and whenever
administration of epinephrine-containing local anesthetic surpasses
0.04 mg during a single visit.

3. Use an anxiety-reduction protocol.

4. Avoid rapid posture changes in patients taking drugs that cause
vasodilation.

5. Avoid administration of sodium-containing intravenous solutions.

Severe Hypertension (Systolic >200 mm Hg;

Diastolic >110 mm Hg)

1. Defer elective dental treatment until the hypertension is better controlled.
2. Consider referral to an oral-maxillofacial surgeon for emergent problems.

performing oral surgery should recognize this so as not to wrongly
attribute gingival hyperplasia entirely to hygiene problems.

Patients who have received renal transplants occasionally have
problems with severe hypertension. Vital signs should be obtained
immediately before oral surgery is performed in these patients
(Box 1.16), although the patient should be counseled to see their
primary care physician.

Hypertension

Chronically elevated blood pressure for which the cause is unknown
is called essential hypertension. Mild or moderate hypertension
(i.e., systolic pressure <200 mm Hg or diastolic pressure
<110 mm Hg) is usually not a problem in the performance of
ambulatory oral surgical care, as long as the patient is not having
signs or symptoms of end-organ involvement secondary to the
elevated blood pressure.

Care of the poorly controlled hypertensive patient includes use
of an anxiety-reduction protocol and monitoring of vital signs.
Epinephrine-containing local anesthetics should be used cautiously;
after surgery, patients should be advised to seek medical care for
their hypertension.

CHAPTER 1 Preoperative Health Status Evaluation

* BOX 1.18 Management of Patient With Hepatic
Insufficiency

1. Attempt to learn the cause of the liver problem; if the cause is hepatitis B,
take usual precautions.

2. Avoid drugs requiring hepatic metabolism or excretion; if their use is
necessary, modify the dose.

3. Screen patients with severe liver disease for bleeding disorders by using
tests for determining platelet count, prothrombin time, partial
thromboplastin time, and bleeding time.

4. Attempt to avoid situations in which the patient might swallow large
amounts of blood.

Elective oral surgery for patients with severe hypertension
(i.e., systolic pressure of 2200 mm Hg or diastolic pressure of
2110 mm Hg) should be postponed until the pressure is better
controlled. Emergency oral surgery in severely hypertensive patients
should be performed in a well-controlled environment or in the hospital
so that the patient can be carefully monitored during surgery and
acute blood pressure control can be subsequently arranged (Box 1.17).

Hepatic Disorders

The patient with severe liver damage resulting from infectious
disease, ethanol abuse, or vascular or biliary congestion requires
special consideration before oral surgery is performed. An alteration
of dose or avoidance of drugs that require hepatic metabolism
may be necessary.

The production of nearly all coagulation factors, as well as
protein C and S, may be depressed in severe liver disease; therefore
obtaining an international normalized ratio (INR; prothrombin
time [PT]) or partial thromboplastin time may be useful before
surgery in patients with more severe liver disease who are undergoing
surgery with the potential for heavy blood loss. Portal hypertension
caused by liver disease may also cause hypersplenism and the
sequestering of platelets, causing a relative thrombocytopenia.
Thrombopoietin is also produced in the liver, and decreased produc-
tion of thrombopoietin may result in a true thrombocytopenia.
Finding a prolonged bleeding time or low platelet count reveals
this problem. Patients with severe liver dysfunction may require
hospitalization for dental surgery because their decreased ability
to metabolize the nitrogen in swallowed blood may cause encepha-
lopathy. Finally, unless documented otherwise, a patient with liver
disease of unknown origin should be presumed to carry the hepatitis
virus (Box 1.18).

Endocrine Disorders

Diabetes Mellitus

Diabetes mellitus is caused by an underproduction of insulin, a
resistance of insulin receptors in end organs to the effects of insulin,
or both. Diabetes is commonly divided into insulin-dependent
(type 1) and non-insulin-dependent (type 2) diabetes. Type 1
diabetes usually begins during childhood or adolescence. The major
problem in this form of diabetes is an underproduction of insulin,
which results in the inability of the patient to use glucose properly.
The serum glucose rises above the level at which renal reabsorption
of all glucose can take place, causing glycosuria. The osmotic effect
of the glucose solute results in polyuria, stimulating thirst and
causing polydipsia (frequent consumption of liquids) in the patient.
In addition, carbohydrate metabolism is altered, leading to fat
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breakdown and the production of ketone bodies. This can lead to
ketoacidosis and its attendant tachypnea with somnolence and
eventually coma.

Persons with type 1 diabetes must strike a balance with regard
to caloric intake, exercise, and insulin dose. Any decrease in regular
caloric intake or increase in activity, metabolic rate, or insulin dose
can lead to hypoglycemia, and vice versa.

Patients with type 2 diabetes usually produce insulin but in
insufficient amounts because of decreased insulin activity, insulin
receptor resistance, or both. This form of diabetes typically begins
in adulthood, is exacerbated by obesity, and does not usually require
insulin therapy. This form of diabetes is treated by weight control,
dietary restrictions, and the use of oral hypoglycemics. Insulin is
required only if the patient is unable to maintain acceptable serum
glucose levels using the usual therapeutic measures. Severe
hyperglycemia in patients with type 2 diabetes rarely produces
ketoacidosis but leads to a hyperosmolar state with altered levels
of consciousness.

Short-term, mild-to-moderate hyperglycemia is usually not a
significant problem for persons with diabetes. Therefore, when an
oral surgical procedure is planned, it is best to err on the side of
hyperglycemia rather than hypoglycemia; that is, it is best to avoid
an excessive insulin dose and to give a glucose source. Ambulatory
oral surgery procedures should be performed early in the day, using
an anxiety-reduction program. Discussion with the patient’s primary
care physician is warranted if adjustments need to be made to the
patient’s medication regimen in light of dietary changes made for
the day of surgery or in the immediate postoperative period. If
IV sedation is not being used, the patient should be asked to eat
a normal meal and take the usual morning amount of regular
insulin and a half dose of neutral protamine Hagedorn insulin
(Table 1.1). The patient’s vital signs should be monitored. If signs
of hypoglycemia—hypotension, hunger, drowsiness, nausea, dia-
phoresis, tachycardia, or mood change—occur, an oral or IV supply
of glucose should be administered. Ideally, offices should have an
electronic glucometer available with which the clinician or patient
can readily determine serum glucose with a drop of the patient’s
blood. This device may help determine the need to treat the patient
for mild hyperglycemia. The patient should be advised to monitor
serum glucose closely for the first 24 hours postoperatively and
adjust insulin accordingly.

Types of Insulin

Onset and Peak Effect of
Duration of Action (Hours  Duration of
Action Names After Injection)  Action (Hours)
Fast (F) Regular 2-3 6
Semilente 3-6 12
Intermediate (I)  Globin zinc 6-8 18
NPH 8-12 24
Lente 8-12 24
Long (L) Protamine zinc 16-24 36
Ultralente 20-30 36

Insulin sources are pork—F, I; beef—F, I, L; beef and pork—F, I, L; and recombinant
DNA—F, I, L.
NPH, Neutral protamine Hagedorn.

If a patient must miss a meal before a surgical procedure, the
patient should be told to omit any morning insulin and only
resume insulin once a supply of calories can be received. Regular
insulin should then be used, with the dose based on serum glucose
monitoring, as directed by the patient’s physician. Once the patient
has resumed normal dietary patterns and physical activity, the
usual insulin regimen can be restarted.

Persons with well-controlled diabetes are no more susceptible
to infections than are persons without diabetes, but they have
more difficulty containing infections. This is caused by altered
leukocyte function or by other factors that affect the ability of the
body to control an infection. Difficulty in containing infections
is more significant in persons with poorly controlled diabetes.
Therefore elective oral surgery should be deferred in patients with
poorly controlled diabetes until control is accomplished. However,
if an emergency situation or a serious oral infection exists in any
person with diabetes, consideration should be given to hospital
admission to allow for acute control of the hyperglycemia and
aggressive management of the infection. Many clinicians also believe
that prophylactic antibiotics should be given routinely to patients
with diabetes undergoing any surgical procedure. However, this
position is a controversial one (Box 1.19).

« BOX 1.19 Management of Patient With
Diabetes

Insulin-Dependent (Type 1) Diabetes

1. Defer surgery until the diabetes is well controlled; consult the patient’s
physician.

2. Schedule an early-morning appointment; avoid lengthy appointments.

3. Use an anxiety-reduction protocol, but avoid deep sedation techniques in
outpatients.

4. Monitor pulse, respiration, and blood pressure before, during, and after
surgery.

5. Maintain verbal contact with the patient during surgery.

6. If the patient must not eat or drink before oral surgery and will have
difficulty eating after surgery, instruct him or her not to take the usual
dose of regular or NPH insulin; start intravenous administration of a 5%
dextrose in water drip at 150 mL/h.

7. If allowed, have the patient eat a normal breakfast before surgery and take
the usual dose of regular insulin but only half the dose of NPH insulin.

8. Advise patients not to resume normal insulin doses until they are able to
return to usual level of caloric intake and activity level.

9. Consult the physician if any questions concerning modification of the
insulin regimen arise.

10. Watch for signs of hypoglycemia.
11. Treat infections aggressively.

Non-Insulin-Dependent (Type 2) Diabetes

Defer surgery until the diabetes is well controlled.

Schedule an early-morning appointment; avoid lengthy appointments.

Use an anxiety-reduction protocol.

Monitor pulse, respiration, and blood pressure before, during, and after surgery.

Maintain verbal contact with the patient during surgery.

If the patient must not eat or drink before oral surgery and will have

difficulty eating after surgery, instruct him or her to skip any oral

hypoglycemic medications that day.

7. If the patient can eat before and after surgery, instruct him or her to eat a
normal breakfast and to take the usual dose of hypoglycemic agent.

8. Watch for signs of hypoglycemia.

9. Treat infections aggressively.
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NPH, Neutral protamine Hagedorn.



*+ BOX 1.20 Management of Patient With Adrenal

Suppression Who Requires Major Oral
Surgery

If the patient is currently taking corticosteroids:

1. Use an anxiety-reduction protocol.

2. Monitor pulse and blood pressure before, during, and after surgery.

3. Instruct the patient to double the usual daily dose on the day before, day
of, and day after surgery.

4. On the second postsurgical day, advise the patient to return to a usual
steroid dose.

If the patient is not currently taking steroids but has received at least 20 mg

of hydrocortisone (cortisol or equivalent) for more than 2 weeks within the

past year:

1. Use an anxiety-reduction protocol.

2. Monitor pulse and blood pressure before, during, and after surgery.

3. Instruct the patient to take 60 mg of hydrocortisone (or equivalent) the day
before and the morning of surgery (or the dentist should administer 60 mg
of hydrocortisone or equivalent intramuscularly or intravenously before
complex surgery).

4. On the first 2 postsurgical days, the dose should be dropped to 40 mg and
dropped to 20 mg for 3 days thereafter. The clinician can cease
administration of supplemental steroids 6 days after surgery.

If a major surgical procedure is planned, the clinician should strongly consider hospitalizing the
patient. The clinician should consult the patient’s physician if any questions arise concerning the
need for or the dose of supplemental corticosteroids.

Adrenal Insufficiency

Diseases of the adrenal cortex may cause adrenal insufficiency.
Symptoms of primary adrenal insufficiency include weakness, weight
loss, fatigue, and hyperpigmentation of skin and mucous mem-
branes. However, the most common cause of adrenal insufficiency
is chronic therapeutic corticosteroid administration (secondary
adrenal insufficiency). Often, patients who regularly take
corticosteroids have moon facies (moon-shaped face), buffalo (back)
humps, and thin, translucent skin. Their inability to increase
endogenous corticosteroid levels in response to physiologic stress
may cause them to become hypotensive, syncopal, nauseated, and
feverish during complex, prolonged surgery, which is consistent
with an adrenal crisis.

If a patient with primary or secondary adrenal suppression
requires complex oral surgery, the primary care physician should
be consulted about the potential need for supplemental steroids.
In general, minor procedures require only the use of an anxiety-
reduction protocol. Thus supplemental steroids are not needed for
most dental procedures; however, the practitioner should monitor
the patient closely for any signs or symptoms of adrenal crisis.
More complicated procedures, such as orthognathic surgery in an
adrenally suppressed patient, usually necessitate steroid supplementa-
tion (Box 1.20).

Hyperthyroidism

The thyroid gland problem of primary significance in oral surgery
is thyrotoxicosis because it is the only thyroid gland disease in
which an acute crisis can occur. Thyrotoxicosis is the result of an
excess of circulating triiodothyronine and thyroxine, which is caused
most frequently by Graves disease, a multinodular goiter, or a
thyroid adenoma. The early manifestations of excessive thyroid
hormone production include fine and brittle hair, hyperpigmentation
of skin, excessive sweating, tachycardia, palpitations, weight loss,
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*+ BOX 1.21 Management of Patient With

Hyperthyroidism

1. Defer surgery until the thyroid gland dysfunction is well controlled.
2. Monitor pulse and blood pressure before, during, and after surgery.
3. Limit the amount of epinephrine used.

and emotional lability. Patients frequently, although not invariably,
have exophthalmos (a bulging forward of the globes caused by
increases of fat in the orbit). If hyperthyroidism is not recognized
early, the patient can suffer heart failure. The diagnosis is made
by the demonstration of elevated circulating thyroid hormones,
using direct or indirect laboratory techniques.

Thyrotoxic patients are usually treated with agents that block
thyroid hormone synthesis and release, with a thyroidectomy, or
with both. However, patients left untreated or incompletely treated
can have a thyrotoxic crisis caused by the sudden release of large
quantities of preformed thyroid hormones. Early symptoms of a
thyrotoxic crisis include restlessness, nausea, and abdominal cramps.
Later signs and symptoms are a high fever, diaphoresis, tachycardia,
and, eventually, cardiac decompensation. The patient becomes
stuporous and hypotensive, with death resulting if no intervention
occurs.

The dentist may be able to diagnose previously unrecognized
hyperthyroidism by taking a complete medical history and perform-
ing a careful examination of the patient, including thyroid gland
inspection and palpation. If severe hyperthyroidism is suspected
from the history and inspection, the gland should not be palpated
because that manipulation alone can trigger a crisis. Patients
suspected of having hyperthyroidism should be referred for medical
evaluation before oral surgery.

Patients with treated thyroid gland disease can safely undergo
ambulatory oral surgery. However, if a patient is found to have
an oral infection, the primary care physician should be notified,
particularly if the patient shows signs of hyperthyroidism. Atropine
and excessive amounts of epinephrine-containing solutions should
be avoided if a patient is thought to have incompletely treated
hyperthyroidism (Box 1.21).

Hypothyroidism

The dentist can play a role in the initial recognition of hypothyroid-
ism. Early symptoms of hypothyroidism include fatigue, constipa-
tion, weight gain, hoarseness, headaches, arthralgia, menstrual
disturbances, edema, dry skin, and brittle hair and fingernails. If
the symptoms of hypothyroidism are mild, no modification of
dental therapy is required.

Hematologic Problems

Hereditary Coagulopathies

Patients with inherited bleeding disorders are usually aware of their
problems, allowing the clinician to take the necessary precautions
before any surgical procedure. However, in many patients, prolonged
bleeding after the extraction of a tooth may be the first evidence
that a bleeding disorder exists. Therefore all patients should be
questioned concerning prolonged bleeding after previous injuries
and surgery. A history of epistaxis (nosebleeds), easy bruising,
hematuria, heavy menstrual bleeding, and spontaneous bleeding
should alert the dentist to the possible need for a presurgical
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laboratory coagulation screening or hematologist consultation. A
PT is used to test the extrinsic pathway factors, whereas a partial
thromboplastin time is used to detect intrinsic pathway factors.
To better standardize PT values within and between hospitals,
the INR method was developed. This technique adjusts the actual
PT for variations in agents used to run the test, and the value is
presented as a ratio between the patient’s PT and a standardized
value from the same laboratory.

Platelet inadequacy usually causes easy bruising and is evaluated
by a bleeding time and platelet count. If a coagulopathy is suspected,
the primary care physician or a hematologist should be consulted
about more refined testing to better define the cause of the bleed-
ing disorder and to help manage the patient in the perioperative
period.

The management of patients with coagulopathies who require
oral surgery depends on the nature of the bleeding disorder. Specific
factor deficiencies—such as hemophilia A, B, or C or von Willebrand
disease—are usually managed by the perioperative administration
of coagulation factor concentrates or desmopressin and by the use
of an antifibrinolytic agent such as aminocaproic acid (Amicar).
The physician decides the form in which factor replacement is
given on the basis of the degree of factor deficiency and on the
patient’s history of factor replacement. Patients who receive factor
replacement, although a rare occurrence, are at risk of contracting
an infectious blood-borne disease. Universal precautions should
be employed, as with all patients, to reduce the risk of transmission
to all staff and health care providers.

Platelet problems may be quantitative or qualitative. Quantitative
platelet deficiency may be a cyclic problem, and the hematologist
can help determine the proper timing of elective surgery. Patients
with a chronically low platelet count can be given platelet transfu-
sions. Counts must usually dip below 50,000/mm?’ before abnormal
postoperative bleeding occurs. If the platelet count is between
20,000/mm’ and 50,000/mm®, the hematologist may wish to
withhold platelet transfusion until postoperative bleeding becomes
a problem. However, platelet transfusions may be given to patients
with counts higher than 50,000/mm’ if a concurrent qualitative
platelet problem exists. Qualitative platelet disorders are typically
due to the administration of antiplatelet medications (such as
aspirin or clopidogrel) but can be related to liver or splenic dysfunc-
tion as well. Platelet counts less than 20,000/mm” usually require
presurgical platelet transfusion or a delay in surgery until platelet
numbers rise. If a qualitative platelet disorder is suspected, platelet
function tests can be ordered, and modification of the medication
regimen should be weighed against the risk of postoperative
complications. Local anesthesia should be given by local infiltration
rather than by field blocks to lessen the likelihood of damaging
larger blood vessels, which can lead to prolonged postinjection
bleeding and hematoma formation. Consideration should be given
to the use of topical coagulation-promoting substances in oral
wounds, and the patient should be carefully instructed in ways to
avoid dislodging blood clots once they have formed (Box 1.22).
See Chapter 12 for additional means of preventing or managing
postextraction bleeding.

Therapeutic Anticoagulation

Therapeutic anticoagulation is administered to patients with
thrombogenic implanted devices such as prosthetic heart valves;
with thrombogenic cardiovascular problems such as atrial fibrillation
or MI; with prior history of inherited or obtained hypercoagulable
states such as recurrent pulmonary emboli or deep vein thromboses;
or with a need for extracorporeal blood flow such as for hemodialysis.

+« BOX 1.22 Management of Patient With a
Coagulopathy

1. Defer surgery until a hematologist is consulted about the patient’s
management.

2. Have baseline coagulation tests, as indicated (prothrombin time, partial
thromboplastin time, bleeding time, platelet count), and screening for
hepatitis performed.

3. Schedule the surgery in a manner that allows it to be performed soon after
any coagulation-correcting measures have been taken (after platelet
transfusion, factor replacement, or aminocaproic acid administration).

4. Augment clotting during surgery with the use of topical coagulation-
promoting substances, sutures, and well-placed pressure packs.

5. Monitor the wound for 2 h to ensure that a good initial clot forms.

6. Instruct the patient on ways to prevent dislodgment of the clot and on
what to do should bleeding restart.

7. Avoid prescribing nonsteroidal antiinflammatory drugs.

8. Take precautions against contracting hepatitis during surgery.

Patients with severe coagulopathies who require major surgery should be hospitalized.

Patients may also take drugs with antiplatelet properties, such as
aspirin, for secondary effect.

When elective oral surgery is necessary, the need for continuous
anticoagulation must be weighed against the need for hemostasis
after surgery. This decision should be made in consultation with
the patient’s primary care physician. Drugs such as low-dose aspirin
do not usually need to be withdrawn to allow routine surgery.
Patients taking heparin usually can have their surgery delayed until
the circulating heparin is inactive (6 hours if IV heparin is given,
24 hours if given subcutaneously). Protamine sulfate, which reverses
the effects of heparin, can also be used if emergency oral surgery
cannot be deferred until heparin is naturally inactivated.

Patients on warfarin for anticoagulation and who need elective
oral surgery benefit from close cooperation between the patient’s
physician and the dentist. The therapeutic range for most conditions
requiring warfarin administration is typically an INR of 2 to 3
and, in some cases, may be increased to 3.5. Warfarin has a 2- to
3-day delay in the onset of action; therefore alterations of warfarin
anticoagulant effects appear several days after the dose is changed.
The INR is used to gauge the anticoagulant action of warfarin.
Most physicians will allow the INR to drop to about 2 during the
perioperative period, which usually allows sufficient coagulation
for safe surgery. Patients should stop taking warfarin 2 or 3 days
before the planned surgery if cessation of the medication is necessary
because of expected excessive surgical blood loss. On the morning
of surgery, the INR value should be checked; if it is between 2 and
3, routine oral surgery can typically be performed with the use of
in-office adjunctive measures. If the PT is still greater than 3 INR,
surgery should be delayed until the PT approaches 3 INR. Surgical
wounds should be dressed with thrombogenic substances, and the
patient should be given instruction in promoting clot retention.
Warfarin therapy can be resumed the day of surgery (Box 1.23).

The recent development of direct and indirect Xa inhibitors
has made anticoagulant therapy more attainable for a greater
population of patients. These medications do not require routine
laboratory monitoring because INR values are ineffective at
determining the efficacy of the drug. Typically these medications
have a shorter half-life if cessation is necessary; however, in most
cases, cessation of these medications before routine oral surgical
procedures is not required. Appropriate adjunctive procedures



* BOX 1.23 Management of Patient Whose Blood Is
Therapeutically Anticoagulated

Patients Receiving Aspirin or Other Platelet-Inhibiting Drugs

1. Consult the patient’s physician to determine the safety of stopping the
anticoagulant drug for several days.

2. Defer surgery until the platelet-inhibiting drugs have been stopped for 5
days.

3. Take extra measures during and after surgery to help promote clot
formation and retention.

4. Restart drug therapy on the day after surgery if no bleeding is present.

Patients Receiving Warfarin (Coumadin)

1. Consult the patient’s physician to determine the safety of allowing the
prothrombin time (PT) to fall to 2.0-3.0 INR (international normalized ratio).
This may take a few days.?

2. Obtain the baseline PT.

3. (a) If the PT is less than 3.1 INR, proceed with surgery and skip to step 6.
(b) If the PT is more than 3.0 INR, go to step 4.

4. Stop warfarin approximately 2 days before surgery.

5. Check the PT daily, and proceed with surgery on the day when the PT falls
to 3.0 INR.

6. Take extra measures during and after surgery to help promote clot
formation and retention.

7. Restart warfarin on the day of surgery.

Patients Receiving Heparin

1. Consult the patient’s physician to determine the safety of stopping heparin
for the perioperative period.

2. Defer surgery until at least 6 h after the heparin is stopped or reverse
heparin with protamine.

3. Restart heparin once a good clot has formed.

“If the patient's physician believes it is unsafe to allow the prothrombin time to fall, the patient must

be hospitalized for conversion from warfarin to heparin anticoagulation during the perioperative
period.

should be implemented to obtain and maintain stable hemostasis
of all surgical sites.

The cessation of any anticoagulant or antiplatelet medication
should not be taken lightly. In most routine oral surgical procedures,
the expected intraoperative bleeding typically can be controlled
with adjunctive hemostatic techniques if the patients laboratory
data are within the therapeutic range for that medication. Following
any type of surgery, there is a natural systemic inflammatory response
that promotes a local and systemic hypercoagulable state, which
can predispose a patient to increased risk of clot formation elsewhere
in the body with more severe clinical complications such as stroke,
pulmonary embolism, or ML

Neurologic Disorders

Seizure Disorders

Patients with a history of seizures should be questioned about the
frequency, type, duration, and sequelae of seizures. Seizures can
result from ethanol withdrawal, high fever, electrolyte imbalance,
hypoglycemia, or traumatic brain damage, or they can be idiopathic.
The dentist should inquire about medications used to control
the seizure disorder, particularly about patient compliance and
any recent measurement of serum levels. The patient’s physician
should be consulted concerning the seizure history and to establish
whether oral surgery should be deferred for any reason. If the
seizure disorder is well controlled, standard oral surgical care can
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*+ BOX 1.24 Management of Patient With a Seizure

Disorder

1. Defer surgery until the seizures are well controlled.

2. Consider having serum levels of antiseizure medications measured if
patient compliance is questionable.

3. Use an anxiety-reduction protocol.

4. Take measures to avoid hypoglycemia and fatigue in the patient.

be delivered without any further precautions (except for the use of
an anxiety-reduction protocol; Box 1.24). If good control cannot
be obtained, the patient should be referred to an oral-maxillofacial
surgeon for treatment under deep sedation in the office or

hospital.

Ethanolism (Alcoholism)

Patients volunteering a history of ethanol abuse or in whom etha-
nolism is suspected and then confirmed through means other than
history taking require special consideration before surgery. The
primary problems ethanol abusers have in relation to dental care
are hepatic insufficiency, ethanol and medication interaction,
electrolyte abnormalities, and withdrawal phenomena. Hepatic
insufficiency has already been discussed. Ethanol interacts with
many of the sedatives used for anxiety control during oral surgery.
The interaction usually potentiates the level of sedation and sup-
presses the gag reflex.

Ethanol abusers may undergo withdrawal phenomenon in the
perioperative period if they have acutely lowered their daily ethanol
intake before seeking dental care. This phenomenon may exhibit
mild agitation and severe hypertension, which can progress to
tremors, seizures, diaphoresis, or, rarely, delirium tremens with
hallucinations, considerable agitation, and circulatory collapse.

Patients requiring oral surgery who exhibit signs of severe
alcoholic liver disease or signs of ethanol withdrawal should be
treated in the hospital setting. Liver function tests, a coagulation
profile, and medical consultation before surgery are desirable. In
patients who can be treated on an outpatient basis, the dose of
drugs metabolized in the liver should be altered, and the patients
should be monitored closely for signs of oversedation.

Management of Patients During
and After Pregnancy

Pregnancy

Although not a disease state, pregnancy is still a situation in which
special considerations are necessary when oral surgery is required
to protect the mother and the developing fetus. The primary concern
when providing care for a pregnant patient is the prevention of
genetic damage to the fetus. Two areas of oral surgical management
with the potential for creating fetal damage are (1) dental imaging
and (2) drug administration. It is virtually impossible to perform
an oral surgical procedure properly without using radiography or
medications; therefore one option is to defer any elective oral
surgery until after delivery to avoid fetal risk. Frequently, temporary
measures can be used to delay surgery.

However, if surgery during pregnancy cannot be postponed,
efforts should be made to lessen fetal exposure to teratogenic
factors. In the case of imaging, the use of protective aprons and
taking digital periapical films of only the areas requiring surgery
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¢ Fig. 1.5 A proper lead apron shield is used during dental radiography.

¢ BOX 1.25 Management of Patient Who Is Pregnant

1. Defer elective surgery until after delivery, if possible.

2. Consult the patient’s obstetrician if surgery cannot be delayed.

3. Avoid dental radiographs unless information about tooth roots or bone is
necessary for proper dental care. If radiographs must be taken, use proper
lead shielding.

4. Avoid the use of drugs with teratogenic potential. Use local anesthetics
when anesthesia is necessary.

5. Use at least 50% oxygen if nitrous oxide sedation is used, but avoid use
during the first trimester.

6. Avoid keeping the patient in the supine position for long periods to prevent
vena caval compression.

7. Allow the patient to take trips to the restroom as often as needed.

can accomplish this (Fig. 1.5). The list of drugs thought to pose
lictle risk to the fetus is short. For purposes of oral surgery, the
following drugs are believed least likely to harm a fetus when used in
moderate amounts: lidocaine, bupivacaine, acetaminophen, codeine,
penicillin, and cephalosporins. The use of NSAIDs, such as aspirin
and ibuprofen, should not be given during pregnancy, especially
late in the third trimester because of its antiplatelet properties and
the potential for causing premature closure of the ductus arteriosus.
All sedative drugs are best avoided in pregnant patients. Nitrous
oxide should not be used during the first trimester but, if necessary,
may be considered in the second and third trimesters as long as
it is delivered with at least 50% oxygen and in consultation with
the patient’s obstetrician (Boxes 1.25 and 1.26). The U.S. Food
and Drug Administration created a system of drug categorization

* BOX 1.26 Dental Medications to Avoid in

Patients Who Are Pregnant

Aspirin and Other Nonsteroidal Antiinflammatory Drugs
Carbamazepine

Chloral hydrate (if chronically used)

Chlordiazepoxide

Corticosteroids

Diazepam and other benzodiazepines

Diphenhydramine hydrochloride (if chronically used)

Morphine

Nitrous oxide (if exposure is >9 h/wk, oxygen concentration is less than
50%, or pregnancy is in the first trimester)

Nonsteroidal Antiinflammatory Agents
e Pentazocine hydrochloride

Phenobarbital

Promethazine hydrochloride

Tetracyclines

« BOX 1.27 Classification of Medications With

Respect to Potential Fetal Risk

Category A: Controlled studies in women have failed to demonstrate a fetal
risk in the first trimester (and there is no evidence of risk in later
trimesters), and the possibility of fetal harm appears remote.

Category B: Either animal reproduction studies have not demonstrated a fetal
risk and there are no controlled studies in pregnant women, or animal
reproduction studies have shown an adverse effect (other than decreased
fertility) that was not confirmed in controlled studies on women in the first
trimester (and there is no evidence of a risk in later trimesters).

Category C: Either studies in animals have revealed adverse fetal effects and
there are no controlled studies in human beings, or studies in women and
animals are not available. Drugs in this category should only be given if
safer alternatives are not available and if the potential benefit justifies the
known fetal risk or risks.

Category D: Positive evidence of human fetal risk exists, but benefits for
pregnant women may be acceptable despite the risk, as in life-threatening
or serious diseases for which safer drugs cannot be used or are
ineffective. An appropriate statement must appear in the “warnings”
section of the labeling of drugs in this category.

Category X: Either studies in animals or human beings have demonstrated
fetal abnormalities, or there is evidence of fetal risk based on human
experience (or both); and the risk of using the drug in pregnant women
clearly outweighs any possible benefit. The drug is contraindicated in
women who are or may become pregnant. An appropriate statement must
appear in the “contraindications” section of the labeling of drugs in this
category.

From the United States Food and Drug Administration.

based on the known degree of risk to the human fetus posed
by particular drugs. When required to give a medication to a
pregnant patient, the clinician should check that the drug falls into
an acceptable risk category before administering it to the patient
(Box 1.27).

Pregnancy can be emotionally and physiologically stressful;
therefore an anxiety-reduction protocol is recommended. Patient
vital signs should be obtained, with particular attention paid to
any elevation in blood pressure (a possible sign of preeclampsia).



Effect of Dental Medications in

Lactating Mothers

No Apparent Clinical Effects
in Breastfeeding Infants

Acetaminophen
Antihistamines
Cephalexin
Codeine
Erythromycin
Fluoride
Lidocaine
Meperidine
Oxacillin

Pentazocine

Potentially Harmful Clinical
Effects in Breastfeeding Infants

Ampicillin
Aspirin
Atropine
Barbiturates
Chloral hydrate
Corticosteroids
Diazepam
Metronidazole
Penicillin

Tetracyclines

CHAPTER 1 Preoperative Health Status Evaluation

A patient nearing delivery may need special positioning of the
chair during care because, if the patient is placed in the fully supine
position, the uterine contents may cause compression of the inferior
vena cava, compromising venous return to the heart and, thereby,
cardiac output. The patient may need to be in a more upright
position or have her torso turned slightly to the left side during
surgery. Frequent breaks to allow the patient to void are commonly
necessary late in pregnancy because of fetal pressure on the urinary
bladder. Before performing any oral surgery on a pregnant patient,
the clinician should consult the patient’s obstetrician.

Postpartum

Special considerations should be taken when providing oral surgical
care for the postpartum patient who is breastfeeding a child.
Avoiding drugs that are known to enter breast milk and to be
potentially harmful to infants is prudent (the child’s pediatrician
can provide guidance). Information about some drugs is provided
in Table 1.2. However, in general, all the drugs common in oral
surgical care are safe to use in moderate doses; the exceptions are
corticosteroids, aminoglycosides, and tetracyclines, which should
not be used.
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fortunately, rare. The primary reason for the limited frequency

of emergencies in dental practice is the nature of dental
education that prepares practitioners to recognize potential problems
and manage them before they cause an emergency or refer unhealthy
patients needing surgery to oral-maxillofacial surgeons. Dental
practices serving patients in medically underserved communities
may see a disproportionate number of individuals more prone to
medical emergencies in the dental setting.

When oral surgical procedures are necessary, the increased mental
and physiologic stress inherent in such care can push the patient
with moderately or poorly compensated medical conditions into
an emergency situation. Similarly, the advanced forms of pain and
anxiety control frequently needed for oral surgery can predispose
patients to emergent conditions. This chapter begins with a presenta-
tion of the various means of lowering the probability of medical

f ;erious medical emergencies in the general dental office are,
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emergencies in the dental office. The chapter also details ways to
prepare for emergencies and discusses the clinical manifestations
and the initial management of the types of medical emergencies
most common in the dental office.

Prevention

An understanding of the relative frequency of emergencies and
knowledge of those likely to produce serious morbidity and mortality
is important when setting priorities for preventive measures. Studies
reveal that hyperventilation, seizures, and suspected hypoglycemia
are the most common emergency situations occurring in patients
before, during, or soon after general dental care. These are followed
in frequency by vasovagal syncope, angina pectoris, orthostatic
hypotension, and hypersensitivity (allergic) reactions.

The incidence of medical emergencies is higher in patients
receiving ambulatory oral surgery compared with those receiving
nonsurgical care because of the following three factors: (1) surgery
is more stress provoking, (2) a greater number of medications are
typically administered during the perioperative period, and (3)
longer appointments are often necessary when performing surgery.
These factors are known to increase the likelihood of medical
emergencies. Other factors that increase the potential for emergencies
are the age of the patient (very young and old patients being at
greater risk), the increasing ability of the medical profession to
keep relatively unhealthy persons ambulatory, and the large variety
of drugs dentists administer in their offices.

Prevention is the cornerstone of management of medical
emergencies. The first step is risk assessment. This begins with a
careful medical evaluation in the dental office, which requires
taking an accurate medical history, including a review of systems
guided by pertinent positive responses in the patient’s history. Vital
signs should be recorded, and a physical examination (tailored to
the patient’s medical history and present problems) should be
performed and regularly updated. Techniques for this are described
in Chapter 1.

Although any patient could have a medical emergency at any
time, certain medical conditions predispose patients to medical
emergencies in the dental office. These conditions are more likely
to turn into an emergency when the patient is physiologically or
emotionally stressed. The most common conditions affected or
precipitated by anxiety are listed in Box 2.1. Once those patients
who are likely to have medical emergencies are recognized, the
practitioner can prevent most problems from occurring by modifying
the manner in which oral surgical care is delivered.
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e BOX 2.1 Medical Emergencies Commonly

Provoked by Anxiety

Angina pectoris

Thyroid storm

Myocardial infarction

Insulin shock

Asthmatic bronchospasm
Hyperventilation

Adrenal insufficiency (acute)
Epilepsy

Severe hypertension

« BOX 2.2 Preparation for Medical Emergencies

Personal continuing education in emergency recognition and management
Auxiliary staff education in emergency recognition and management
Establishment and periodic testing of a system to access medical
assistance readily when an emergency occurs

Equipping office with supplies necessary for emergency care

W=

E

Preparation

Preparedness is the second most important factor (after prevention)
in the management of medical emergencies. Preparation to handle
emergencies includes four specific actions: (1) ensuring that the
dentist’s own education about emergency management is adequate
and up to date, (2) having the office staff trained to assist in
medical emergencies, (3) establishing a system to gain ready access
to other health care providers able to assist during emergencies,
and (4) equipping the office with equipment and supplies necessary
to initially care for patients having serious problems (Box 2.2).

Continuing Education

In dental school, clinicians are trained in ways to assess patient
risk and manage medical emergencies. However, because of the
rarity of these problems, practitioners should seek continuing
education in this area, not only to refresh their knowledge but
also to learn new concepts concerning medical evaluation and
management of emergencies. An important feature of continuing
education is to maintain certification in basic life support (BLS),
including the use of automated external defibrillator units (Box
2.3). Some recommend that continuing education in medical
emergency management be obtained annually, with a BLS skills
update and review obtained biannually. Dentists who deliver par-
enteral sedatives other than nitrous oxide are wise to obtain certifica-
tion in advanced cardiac life support and to have the drugs and
equipment necessary for advanced cardiac life support available.

Office Staff Training

The dentist must ensure that all office personnel are trained to
assist in the recognition and management of emergencies. This
should include reinforcement by regular emergency drills in the
office and by annual BLS skills renewal by all staff members. The
office staff should be preassigned specific responsibilities so that
in the event of an emergency, each person knows what will be
expected of him or her.

* BOX 2.3 |Basic Life Support

ABCs

e A—Airway

e B—ABreathing
e C—Circulation

Airway Obtained and Maintained by a Combination of the

Following:

1. Extending head at the neck by pushing upward on the chin with one hand
and pushing the forehead back with other hand

2. Pushing mandible forward by pressure on the mandibular angles

3. Pulling mandible forward by pulling on anterior mandible

4. Pulling tongue forward, using suture material or instrument to grasp
anterior part of tongue

Breathing Provided by One of the Following:
1. Mouth-to-mask ventilation
2. Resuscitation bag ventilation

Girculation Provided by External Cardiac Compressions

Access to Help

The ease of access to other health care providers varies from office
to office. Preidentifying individuals with training that would make
them useful during a medical emergency is helpful. If the dental
practice is located near other professional offices, prior arrangements
should be made to obtain assistance in the event of an emergency.
Not all physicians are well versed in the management of emergencies,
and dentists must be selective in the physicians they contact for
help during an emergency. Oral-maxillofacial surgeons are a good
resource, as are most general surgeons, internists, and anesthesiolo-
gists. Ambulances carrying emergency medical technicians are useful
to the dentist facing an emergency situation, and communities
provide easy telephone access (911) to a rapid-response emergency
medical service team. Finally, it is important to identify a nearby
hospital or freestanding emergency care facility with well-trained
emergency care experts.

Once the dentist has established who can be of assistance in
the event of an emergency, the appropriate telephone numbers
should be kept readily available. Easily identified lists can be placed
on each telephone, or telephone numbers can be entered into the
memory of an automatic-dial telephone and/or added to cellphone
contacts. The numbers should be called periodically to test their
accuracy.

Emergency Supplies and Equipment

The final means of preparing for emergencies is by ensuring that
appropriate emergency drugs, supplies, and equipment are available
in the office. One basic piece of equipment is the dental chair that
should facilitate placing the patient in the supine position or, even
better, in the head-down, feet-raised position. In addition, it should
be possible to lower the chair close to the floor to allow BLS to
be performed properly, or standing stools should be kept readily
available. Operatories should be large enough to allow a patient
to be placed on the floor for BLS performance and should provide
enough room for the dentist and others to deliver emergency care.
If the operatory is too small to allow the patient to be placed on
the floor, specially designed boards that are available can be placed
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under the patient’s thorax to allow effective BLS administration
in the dental chair.

Frequently, equipment used for respiratory assistance and the
administration of injectable drugs is needed during office emergen-
cies. Equipment for respiratory assistance includes oral and nasal
airways, large suction tips, connector tubing that allows the use
of high-volume suction, and resuscitation bags (e.g., air mask bag
unit [AMBU bags]) with clear facemasks. Laryngoscopes and
endotracheal tubes for tracheal intubation may be helpful to dentists
trained in their proper use or for others called into the office to
assist during an emergency.

Useful drug administration equipment includes syringes and
needles, tourniquets, intravenous (IV) solutions, indwelling
catheters, and IV tubing (Table 2.1). Emergency kits containing

Emergency Supplies for the Dental Office
Use Supplies

Establishment and
maintenance of
intravenous access

Plastic indwelling catheter, metal indwelling
catheter, intravenous tubing with flow
valve, tourniquet, 1-inch wide plastic
tape, crystalloid solution (normal saline,
5% dextrose in water)

High-volume suction Large-diameter suction tip, tonsillar suction
tip, extension tubing, connectors to

adapt tubing to office suction

Drug administration Plastic syringes (5 and 10 mL), needles (18

and 21 gauge)

Oxygen administration Clear facemask, resuscitation bag (air
mask bag unit), extension oxygen tubing
(with and without nasal catheters),
oxygen cylinder with flow valve, oral and
nasal airways,” endotracheal tube,

demand valve oxygen mask®

For use by dentists with appropriate training or by those called to give medical
assistance.

a variety of drugs are commercially available (Fig. 2.1). If dentists
have made arrangements for help from nearby professionals, they
may also want to include drugs in their kits that the assisting
individuals suggest may be helpful. The drugs and any equipment
in the kit must be clearly labeled and checked frequently for
completeness and to ensure that no drugs have passed their expira-
tion date. Labeling should include not only the drug name but
also situations in which the drug is most commonly used. A list
of drugs that should be in a dental office emergency kit is provided
in Table 2.2.

One emergency item that must be available in dental offices is
oxygen. Many dentists use oxygen supplied in a portable tank.
‘The dentist should be properly trained to be capable of delivering
the oxygen under positive pressure to the patient. Establishing a
system to check periodically that a sufficient supply of oxygen is
always available is important. Dentists who use a central oxygen
system also need to have portable oxygen available for use outside
of the operatory, such as in the waiting room or during transport
to an emergency facility.

Medical Emergencies

A brief description of the pathophysiology, clinical manifestations,
and acute management of several emergency situations is presented
in the following section. The section has been organized into a
combination of specific problems such as hypersensitivity reactions
as well as symptom-oriented problems such as chest discomfort.

Hypersensitivity Reactions

Several of the drugs administered to patients undergoing oral surgery
can act as antigenic stimuli, triggering allergic reactions. Of the
four basic types of hypersensitivity reactions, only type 1 (immediate
hypersensitivity) can cause an acute, life-threatening condition.
Type 1 allergic reactions are mediated primarily by immunoglobulin
E antibodies. As with all allergies, initiation of a type 1 response
requires exposure to an antigen previously encountered by the
immune system. Reexposure to the antigen triggers a cascade of
events that are then exhibited locally, systemically, or both in varying
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¢ Fig. 2.1 (A) Example of commercially available emergency kit of appropriate size and complexity for
dental office. (B) Office emergency response systems are available to help guide the dentist and staff
during emergencies and drills. (B, Courtesy Institute of Medical Emergency Preparedness (IMEP), Virginia

Beach, VA
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Emergency Drugs for the Dental Office

General Drug Group

Parenteral Preparations
Analgesic

Anticonvulsant

Antihistamine

Antihypoglycemic

Corticosteroid

Narcotic antagonist/
benzodiazepine antagonist

Sympathomimetic

Vagolytic

Common Examples

Morphine sulfate
Diazepam, midazolam

Diphenhydramine (Benadryl),
chlorpheniramine (Chlor-Trimeton)

50% dextrose in water, glucagon

Methylprednisolone (Solu-Medrol),
dexamethasone (Decadron),
hydrocortisone (Solu-Cortef)

Naloxone (Narcan)
Flumazenil (Romazicon)

Epinephrine

Atropine

Oral Preparations
Antihistamine Diphenhydramine (Benadryl),

chlorpheniramine (Chlor-Trimeton)

Antihypoglycemic Candy (containing sugar), fruit juice,
sugar cubes, glucose gel

Antiplatelet Aspirin

Vasodilator Nitroglycerine (Nitrostat, Nitrolingual)

Inhaled Preparations
Bronchodilator

Metaproterenol (Alupent),
epinephrine bitartrate (Medihaler-
Epi) albuterol

Oxygen —

Respiratory stimulant Aromatic ammonia

degrees of severity mainly in response to significant mast cell
degranulation and the widespread release of histamine. Table 2.3
details the manifestations of type 1 hypersensitivity reactions and
their management.

The least severe manifestation of type 1 hypersensitivity is
dermatologic. Skin or mucosal reactions include localized areas of
pruritus, erythema, urticaria (wheals consisting of slightly elevated
areas of epithelial tissue that are erythematous and indurated),
and angioedema (large areas of swollen tissue generally with little
erythema or induration). Although skin and mucosal reactions
are not in themselves dangerous, they may be the first indica-
tion of more serious allergic manifestations that will soon follow.
Skin lesions usually take anywhere from minutes to hours to
appear; however, those appearing and progressing rapidly after
administration of an antigenic drug are the most menacing and
concerning for progression to the more life-threatening clinical
presentations.

Allergic reactions affecting the respiratory tract are more serious
and require more aggressive intervention. The involvement of small
airways occurs with wheezing, as constriction of bronchial smooth
muscle (bronchospasm) and airway mucosal inflammation occurs.
The patient will complain of dyspnea and may eventually become
cyanotic. The patient may be using accessory muscles to assist in
breathing. Involvement of the larger airways usually first occurs

at the narrowest portion of those air passages—the vocal cords in
the larynx. Angioedema of the vocal cords causes partial or total
airway obstruction. The patient is usually unable to speak and
produces high-pitched crowing sounds (stridor) as air passes through
constricted cords. As the edema worsens, total upper airway
obstruction may eventually occur, presenting an immediate threat
to life.

Generalized anaphylaxis is the most dramatic hypersensitivity
reaction, usually occurring within seconds or minutes after the
parenteral administration of the antigenic medication; a more
delayed onset occurs after oral or topical drug administration.
Many signs and symptoms of anaphylaxis exists, but the most
important with respect to early management are those resulting
from cardiovascular and respiratory tract disturbances.

An anaphylactic reaction typically begins with a patient complain-
ing of malaise or a feeling of impending doom. Skin manifestations
soon appear, including flushing, urticaria, and pruritus on the face
and trunk. Nausea and vomiting, abdominal cramping, and urinary
incontinence may occur. Symptoms of respiratory compromise
soon follow, accompanied with dyspnea and wheezing. Cyanosis
of nail beds and mucosa appear next if air exchange becomes
insufficient. Finally, total upper airway obstruction occurs, which
causes the patient quickly to become unconscious. Disordered
cardiovascular function initially occurs with tachycardia and palpita-
tions. Blood pressure tends to fall because of decreasing cardiac
output secondary to peripheral vasodilation, and cardiac dysrhyth-
mias appear. Cardiac output eventually may be compromised to
a degree sufficient to cause loss of consciousness and cardiac arrest.
Despite the potentially severe cardiovascular disturbances, the usual
cause of death in patients having an anaphylactic reaction is laryngeal
obstruction caused by vocal cord edema.

As with any potential emergency condition, prevention is the
best strategy. During the initial interview and subsequent recall
visits, patients should be questioned about their history of drug
allergies. In addition, dentists should ask patients specifically about
medications they intend to use during the planned oral surgical
care. If a patient claims to have an allergy to a particular drug,
the clinician should question the patient further about the way in
which the allergic reaction has exhibited and what was necessary
to manage the problem. Many patients will claim an allergy to
local anesthetics; however, before subjecting patients to alternative
forms of anesthesia, the clinician should try to ensure that an
allergy to the local anesthetic does indeed exist. Many patients
have been told they had an allergic reaction when, in fact, they
experienced a vasovagal hypotensive episode or mild palpitations
secondary to epinephrine sensitivity. If an allergy is truly possible,
the patient may require referral to a physician who can perform
hypersensitivity testing. After it is determined that a patient does
have a drug allergy, the information should be displayed prominently
on the patient’s record in a way to alert care providers but still
protect patient confidentiality.

Management of allergic reactions depends on the severity of
the signs and symptoms. The initial response to any sign of untoward
reaction to a drug being given parenterally should be to cease its
administration. If the allergic reaction is confined to the skin or
mucosa, IV or intramuscular (IM) antihistamine should be
administered. Diphenhydramine hydrochloride 50 mg or chlor-
pheniramine maleate 10 mg are commonly used antihistamines.*

*All doses given in this chapter are those recommended for an average adult.
Doses will vary for children, for older adults, and for those with debilitating
diseases. The clinician should consult a drug reference book for additional
information.
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V-8R 38 Manifestations and Management of Hypersensitivity (Allergic) Reactions
Manifestations Management

Skin Signs

Delayed-onset skin signs: erythema, urticaria, pruritus, angioedema 1. Stop administration of all drugs presently in use.

2. Administer IV or IM Benadryl? 50 mg or Chlor-Trimeton® 10 mg.

3. Refer to physician.

4. Prescribe oral antihistamine such as Benadryl 50 mg q6h or Chlor-Trimeton
10 mg g6h.

5. Can prescribe tapering dose of an oral corticosteroid (prednisone or
methylprednisolone dose pack).

Immediate-onset skin signs: erythema, urticaria, pruritus 1. Stop administration of all drugs presently in use.
2. Administer antihistamine IM or IV Benadryl 50 mg or Chlor-Trimeton 10 mg.
Consider administering 100 mg of hydrocortisone, 8 mg of dexamethasone,
or 125 mg of methylprednisolone.
Monitor vital signs.
Consult patient’s physician.
Observe in office for 1 hour.
Prescribe Benadryl 50 mg g6h or Chlor-Trimeton 10 mg q6h.
Prescribe tapering dose of an oral corticosteroid.

(o)

ns

Stop administration of all drugs presently in use.

Place patient in sitting position.

Administer 2 puffs of inhaled -agonist, repeat up to 3 doses if no
cardiovascular compromise is present.

Consider administering 100 mg of hydrocortisone, 8 mg of dexamethasone,
or 125 mg of methylprednisolone.

Administer epinephrine if signs of cardiovascular compromise or airway
obstruction are present.

Provide IV access.

Consult patient’s physician or emergency department physician.
Observe in office for at least 1 hour.

Prescribe antihistamine.

Respiratory Tract Signs With or Without Cardiovascular or Skin Si
Wheezing, mild dyspnea

wr =g eNo oA
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Stridorous breathing (i.e., crowing sound), moderate to severe
dyspnea

Stop administration of all drugs presently in use.

Sit the patient upright, and have someone summon medical assistance.
Administer epinephrine.”

Give oxygen (6 L/min) by facemask or nasally.

Monitor vital signs frequently.

Administer antihistamine and corticosteroid.

Provide IV access; if signs worsen, treat as for anaphylaxis.

Consult patient’s physician or emergency room physician; prepare for
transport to emergency department if signs do not improve rapidly.

© Nk wN =

Anaphylaxis (with or without skin signs): malaise, wheezing, stridor, 1. Stop administration of all drugs.
cyanosis, total airway obstruction, nausea and vomiting, abdominal 2. Position patient supine on back board or on floor and have someone summon
cramps, urinary incontinence, tachycardia, hypotension, cardiac assistance.
dysrhythmias, cardiac arrest Administer epinephrine.?
Initiate basic life support and monitor vital signs.
Consider cricothyrotomy if trained to perform and if laryngospasm is not
quickly relieved with epinephrine.
Provide IV access.
Give oxygen at 6 L/min.
Administer antihistamine IV or IM.
Prepare for transport.

(226 S

© ® N

“Brand of diphenhydramine.

"Brand of chlorpheniramine.

“As described in “Immediate Onset” section.

IM, Intramuscular; /V, intravenous; SC, subcutaneous.
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The antihistamine is then continued in an oral form (diphenhy-
dramine [Benadryl] 50 mg or chlorpheniramine [Chlor-Trimeton]
8 mg) every 6 to 8 hours for 24 to 48 hours to ensure that the
drug has been eliminated from the body. Immediate, severe urticarial
reactions warrant immediate parenteral (IV or IM) administration
of a corticosteroid containing solution such as 100 mg of hydro-
cortisone, 8 mg of dexamethasone, or 125 mg of methylprednisolone,
followed by an antihistamine. The patient’s vital signs should be
monitored frequently for 1 hour; if the patient is stable, he or she
should be referred to a physician or an emergency care facility for
further evaluation.

If a patient begins to show signs of lower respiratory tract
involvement (i.e., wheezing during an allergic reaction), several
actions should be initiated. Outside emergency assistance should
be summoned immediately. The patient should be placed in a
semi-reclined position, and nasal oxygen should be begun. If the
patient is dyspneic but stable cardiovascularly, two puffs of albuterol
may be administered followed by two more doses if improvement
is noted. If the patient is showing significant respiratory distress,
the clinician should not hesitate to administer epinephrine by IM
injection of 0.3 mL of a 1:1000 solution or with an aerosol inhaler
(e.g., Medihaler-Epi, each inhalation of which delivers 0.3 mg).
Epinephrine is short acting; if symptoms recur or continue, the
dose can be repeated within 5 minutes. Antihistamines, such as
diphenhydramine or chlorpheniramine, as well as corticosteroids,
are then given. The patient should be immediately transferred to
the nearest emergency facility for further management.

If a patient shows signs of laryngeal obstruction (i.e., stridor),
epinephrine (0.3 mL of 1:1000 solution given IM) should be
given as quickly as possible, and oxygen should be administered.
If a patient loses consciousness and attempts made to ventilate the
patient’s lungs fail, an emergency cricothyrotomy or intubation
may be required to bypass the laryngeal obstruction.* A description
of the technique of cricothyrotomy or tracheotomy is beyond the
scope of this book, but these techniques may be lifesaving in an
anaphylactic reaction. It should be noted that the true emergency
airway is the cricothyrotomy because the tracheostomy procedure
must be done in a controlled well-lit environment (such as an
operating room) to ensure the preservation of vital structures.
Once an airway is reestablished, an antihistamine and further doses
of epinephrine should be given. Vital signs should be monitored,
and steps necessary to maintain the patient should be taken until
emergency assistance is available.

Patients who show signs of cardiovascular system compromise
should be closely monitored for the appearance of hypotension
and bradycardia, which may necessitate initiation of BLS if cardiac
output falls below the level necessary to maintain viability or if
cardiac arrest occurs (see Box 2.3).

Chest Discomfort

The appearance of chest discomfort in the perioperative period in
a patient who may have ischemic heart disease calls for rapid
identification of the cause so that appropriate measures can be
taken (Box 2.4). Discomfort from cardiac ischemia is frequently
described as a squeezing sensation, with a feeling of heaviness on
the chest (Box 2.5). Discomfort usually begins in a retrosternal
location, radiating to the left shoulder and arm. Patients with

*Cricothyrotomy is the surgical creation of an opening into the cricothyroid
membrane just below the thyroid cartilage to create a path for ventilation
that bypasses the vocal chords.

« BOX 2.4 Clinical Characteristics of Chest Pain

Caused by Myocardial Ischemia or
Infarction as Described by Patients

1. Squeezing, bursting, pressing, burning, choking, or crushing (not typically
sharp or stabbing)

2. Substernally located, with variable radiation to left shoulder, arm, or left
side (or a combination of these areas) of neck and mandible; occasionally
may manifest as severe pain in the back between the shoulder blades

3. Frequently associated at the onset with exertion, heavy meal, anxiety, or on
assuming horizontal posture

4. Relieved by vasodilators such as nitroglycerin, or rest (in the case of
angina)

5. Accompanied by dyspnea, nausea, weakness, palpitations, perspiration, or
a feeling of impending doom (or a combination of these symptoms)

+ BOX 2.5 Differential Diagnosis of Acute-Onset

Chest Pain

Common Causes

e (Cardiovascular system: Angina pectoris, myocardial infarction

e (Gastrointestinal tract: Dyspepsia (i.e., heartburn), hiatal hernia, reflux
esophagitis, gastric ulcers

o Musculoskeletal system: Intercostal muscle spasm, rib or chest muscle
contusions

e Psychological: Hyperventilation

Uncommon Causes

e (Cardiovascular system: Pericarditis, dissecting aortic aneurysm

e Respiratory system: Pulmonary embolism, pleuritis, tracheobronchitis,
mediastinitis, pneumothorax

e (astrointestinal tract: Esophageal rupture, achalasia

e Musculoskeletal system: Osteochondritis, chondrosternitis

e Psychological: Psychogenic chest pain (i.e., imagined chest pain)

documented heart disease who have had such discomfort in the
past will usually be able to confirm that the discomfort is their
angina. For patients who are unable to remember such a sensation
in the past or who have been assured by their physician that such
discomfort does not represent heart disease, further information
is useful before assuming a cardiac origin of the symptom. The
patient should be asked to describe the exact location of the dis-
comfort and any radiation, how the discomfort is changing with
time, and if postural position affects the discomfort. Pain resulting
from gastric reflux into the esophagus because of chair position
should improve when the patient sits up and is given an antacid.
Discomfort caused by costochondritis or pulmonary conditions
should vary with respirations or be stimulated by manual pressure
on the thorax. The only other common condition that can occur
with chest discomfort is anxiety, which may be difficult to differenti-
ate from cardiogenic problems without the use of monitoring
devices not commonly present in the dental office.

If chest discomfort is suspected to be caused by myocardial
ischemia, or if that possibility cannot be ruled out, measures should
be instituted that decrease myocardial work and increase myocardial
oxygen supply. All dental care must be stopped, even if the surgery
is only partially finished. The patient should be reassured that
everything is under control while vital signs are being obtained,
oxygen administration is started, and nitroglycerin is administered
sublingually or by oral spray. The nitroglycerin dose should be
0.4 mg dissolved sublingually and repeated (if necessary) every 5
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minutes for up to a maximum of three doses as long as systolic
blood pressure is at least 90 mm Hg. If vital signs remain normal,
the chest discomfort is relieved, and the amount of nitroglycerin
that was required to relieve the discomfort was not more than
normally necessary for that patient, the patient should be discharged
with plans for future surgery to be done in an oral-maxillofacial
surgery office or in a hospital after conferring with the patient’s
physician (Fig. 2.2).

Some circumstances do require transport to an emergency facility.
If the pulse is irregular, rapid, or weak, or if the blood pressure is
found to be below baseline, outside emergency help should be
summoned while the patient is placed in an almost supine position
with the legs raised, and then oxygen and nitroglycerin therapy are
started. Venous access should be initiated and a slow 5% dextrose
in normal saline IV drip should be begun, if possible, for use by
emergency personnel. Another serious situation requiring transfer
to a hospital is a case in which the patient’s discomfort is not relieved
after 20 minutes of appropriate therapy. In this case, it should be
presumed that a myocardial infarction is in progress. Such a patient
is especially prone to the appearance of serious cardiac dysrhythmias

Patient experiencing chest discomfort

Terminate all dental treatment.

Position patient in semi-reclined posture.

Give nitroglycerin (about 0.4 mg) tablet or spray.
Administer oxygen.

Check pulse and blood pressure.*

oD

or cardiac arrest; therefore vital signs should be monitored frequently,
and BLS should be instituted, if indicated. Aspirin may be admin-
istered in the case of a suspected myocardial infarction, 325 mg
chewed and swallowed, to aid in decreasing thrombus progression
by its antiplatelet effects. Morphine sulfate (4 to 6 mg) may be
administered IM or subcutaneously to help relieve the discomfort
and reduce anxiety. Morphine also provides a beneficial effect for
patients who are developing pulmonary edema; however, care should
be taken to avoid significant hypotension (see Fig. 2.2). Transfer to
a hospital should be expedited because therapy may be initiated in
the form of thrombolytic agents, an angioplasty, stenting procedure,
or coronary artery bypass grafting, which may be able to preserve
some or all of the ischemic myocardium.

Respiratory Difficulty

Many patients are predisposed to respiratory problems in the dental
setting; these include patients with asthma or chronic obstructive
pulmonary disease (COPD), extremely anxious patients, patients
who are atopic, and those in whom a noninhalation sedative

* I

Discomfort relieved <€

6. Assume angina pectoris is present.
7. Slowly taper oxygen over 5 minutes.
8. Modify dental treatment to prevent recurrence.

v

Discomfort continues 3 minutes after TNG

v

6. Give second TNG dose.

7. Monitor vital signs.
]

v

Discomfort continues 3 minutes after second TNG

v

8. Give third TNG dose.
9. Monitor vital signs.
10. Have someone summon medical assistance.
|

Discomfort relieved <€

11. Refer patient for medical evaluation before further

!

Discomfort continues 3 minutes after third TNG

dental care.

12. Assume myocardial infarction is in progress.
13. Administer 352 mg of aspirin.

14. Start intravenous line with drip of a crystalloid solution at 30 mL/h.
15. If severe discomfort, can titrate morphine sulfate 2 mg subcutaneously or intravenously every 3 minutes until

relief is obtained.*

16. Prepare for transport to emergency care facility, administer basic life support if necessary.
*If blood pressure ever falls below 90 systolic or 50 diastolic, withhold TNG and MS, and call or wait for arrival of medical assistance.

¢ Fig. 2.2 Management of patient having chest discomfort while undergoing dental surgery. MS, Morphine

sulfate; TNG, trinitroglycerine.
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technique using respiratory depressant drugs is to be used. Special
precautions should be taken to help prevent the occurrence of
emergencies. If these patients are not treated promptly, the situation
may become life-threatening.

Asthma

Patients with a history of asthma can be a particular challenge to
manage safely if emotional stress or certain pharmacologic agents
easily trigger their respiratory problems. Most patients with asthma
are aware of the symptoms that signal the onset of their broncho-
spasm. Patients will complain of shortness of breath and want to
sit erect. Wheezing is usually audible; tachypnea and tachycardia
begin, and patients start using their accessory muscles of respiration.
As bronchospasm progresses, patients may become hypoxic and
cyanotic, with eventual loss of consciousness (Box 2.6).

Management should start with placing patients in an upright
or almost-upright position. Patients should then self-administer
bronchodilators, using their own inhalers or one provided from
the office emergency supply. The inhaler may contain epinephrine,
isoproterenol, metaproterenol, or albuterol. Repeated doses should
be administered cautiously to avoid overdosing. Oxygen administra-
tion should follow, using nasal prongs or a facemask, if high-flow
oxygen is required. In more severe asthmatic episodes or when
aerosol therapy is ineffective, epinephrine (0.3 mL of a 1:1000
dilution) may be injected subcutaneously or IM. When patients
have severe respiratory distress, it may be necessary to obtain outside
emergency medical assistance (Fig. 2.3).

Respiratory problems caused by drug allergy may be difficult
to differentiate from those resulting from asthma. However,
management of the respiratory problems is the same in either case.

Patient with shortness of breath or wheezing

Terminate all dental treatment.
Position patient in fully sitting posture.

Administer oxygen.
Monitor vital signs.

okl

27

Hyperventilation

The most frequent cause of respiratory difficulty in the dental
setting is anxiety that manifests as hyperventilation, usually seen
in patients in their teens, 20s, and 30s; it can frequently be prevented
through anxiety control. Dentists should be attuned to the signs
of patient apprehension and, through the health interview, should
encourage patients to express their concerns. Patients with extreme

* BOX 2.6 Manifestations of an Acute Asthmatic

Episode

Mild to Moderate

e \Wheezing (audible with or without stethoscope)
Dyspnea (i.e., labored breathing)

Tachycardia

Coughing

Anxiety

Severe

e Intense dyspnea with flaring of nostrils and use of accessory muscles of
respiration

Cyanosis of mucous membranes and nail beds

Minimal breath sounds on auscultation

Flushing of face

Extreme anxiety

Mental confusion

Perspiration

Administer bronchodilator by spray (metaproterenol, isoproterenol, epinephrine).

v

Signs and symptoms relieved <€

Monitor during recovery in office.

Discontinue any intravenous (V) lines.

8. Provide no further dental treatment until patient's
physician approves.

N o

v

Signs and symptoms continue

6. Give epinephrine 0.3 mL of 1:1000 intramuscularly or
subcutaneously.
7. Start IV line and drip of crystalloid solution (30 mL/h).
8. Monitor vital signs.
|

v

Signs and symptoms not relieved

v

9. Call for medical assistance.
10. Start theophylline 250 mg IV given over 10 minutes
and cortisone 100 mg IV (or equivalent).
11. Prepare for transport to emergency care facility.

¢ Fig. 2.3 Management of acute asthmatic episode occurring during dental surgery.
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anxiety should be managed with an anxiety-reduction protocol.
In addition, pharmacologic anxiolysis may be necessary.

The first manifestation of hyperventilation syndrome is frequently
a complaint of an inability to get enough air. The patient breathes
rapidly (tachypnea) and becomes agitated. The rapid ventilation
increases elimination of carbon dioxide (CO,) through the lungs.
The patient soon becomes alkalotic; may complain of becoming
light-headed and of having a tingling sensation in the fingers, toes,
and perioral region; and may even develop muscle twitches or
convulsions. Eventually, a loss of consciousness occurs (Box 2.7).

Management of a hyperventilating patient involves terminating
the surgical procedure, positioning the patient in a semi-upright
position, and providing reassurance. If symptoms of alkalosis occur,
the patient should be forced to breathe in and out of a small bag
to return CO, to proper levels. Oxygen-enriched air is not indicated.
If hyperventilation continues, the clinician may need to administer
2 to 4 mg of a sedative, such as midazolam, given IM or by IV
titration until hyperventilation ceases or the patient is sedated.
Once hyperventilation stops, the patient should be rescheduled,
with plans to use preoperative anxiolytics or intraoperative sedation
(or both) in future visits (Box 2.8).

Chronic Obstructive Pulmonary Disease

Patients with well-compensated COPD can have difficulty during
oral surgery. Many of these patients depend on maintaining an
upright posture to breathe adequately. In addition, they become
accustomed to having high arterial CO, levels and use a low level
of blood oxygen (hypoxia) as the primary stimulus to drive respira-
tions. Many of these patients experience difficulty if placed in an
almost supine position or if given high-flow nasal oxygen. Patients
with COPD often rely on their accessory muscles of respiration
to breathe. The supine position interferes with the use of these
accessory muscles; therefore patients will usually ask or struggle
to sit up before problems resulting from positioning occur. Excessive

*« BOX 2.7 Manifestations of Hyperventilation

Syndrome

Neurologic
e Dizziness
e Syncope
e Tingling or numbness of fingers, toes, or lips

Respiratory

e (hest pain

e Feeling of shortness of breath

e |ncreased rate and depth of breaths
e Xerostomia

Cardiac
e Palpitations
e Tachycardia

Musculoskeletal
e Muscle spasm
e Myalgia
e Tetany
e Tremor

Psychological
e Extreme anxiety

lung secretions that are more difficult to clear when supine also
accompany COPD.

If excessive oxygen is administered to a patient susceptible to
COPD, the respiratory rate will fall, which produces cyanosis, and
apnea may eventually occur. The treatment for such a problem is
to discontinue oxygen administration before the patient becomes
apneic. The respiratory rate should soon improve. If apnea occurs
and the patient loses consciousness, BLS must be initiated and
emergency assistance summoned.

All patients with a history of COPD are at risk for respiratory
issues during an acute exacerbation. Patients exhibiting signs of
respiratory difficulty (use of accessory muscles, tachypnea) should
be queried regarding increased cough frequency or characteristic
change in sputum production. If an acute exacerbation is suspected,
elective surgery should be postponed until the patient receives
appropriate medical attention. In the case of emergency surgery,
care should be taken to optimize the airways with the use of a
prophylactic dose of a bronchodilator, and referral to an oral-
maxillofacial surgeon should be considered.

Foreign Body Aspiration

Aspiration of foreign bodies into the airway is always a potential
problem during oral surgical and other dental procedures. This is
especially true if the patient is positioned supine or semi-upright in
the chair or is sufficiently sedated to dull the gag reflex. Objects that
fall into the hypopharynx are frequently swallowed and usually pass
harmlessly through the gastrointestinal tract. Even if the clinician
feels confident that the material was swallowed, chest and abdominal
radiographs should be obtained to eliminate the possibility of
asymptomatic aspiration into the respiratory tract. Occasionally,
the foreign object is aspirated into the larynx, where, in the lightly
sedated or nonsedated patient, violent coughing will ensue that
may expel the aspirated material. The patient can usually still
talk and breathe. However, larger objects that are aspirated may
obstruct the airway and become lodged in such a manner that
coughing is ineffective because the lungs cannot be filled with air
before the attempted cough. In this situation, the patient usually
cannot produce any vocalizations and becomes extremely anxious.
Cyanosis soon appears, followed by loss of consciousness (Box 2.9).

The manner in which aspirated foreign bodies are managed
depends primarily on the degree of airway obstruction. Patients
with an intact gag reflex and a partially obstructed airway should
be allowed to attempt to expel the foreign body by coughing. If
the material will not come up, the patient should be given supple-
mental oxygen and transported to an emergency facility for

« BOX 2.8 Management of Hyperventilation
Syndrome

Terminate all dental treatment, and remove foreign bodies from mouth.
Position patient in chair in almost fully upright position.

Attempt to calm patient verbally.

Have patient breathe carbon dioxide—enriched air, such as in and out of a
small bag or cupped hands.

5. If symptoms persist or worsen, administer diazepam 10 mg
intramuscularly or titrate slowly intravenously until anxiety is relieved, or
administer midazolam 5 mg intramuscularly or titrate slowly intravenously
until anxiety is relieved.

Monitor the vital signs.

7. Perform all further dental surgery using anxiety-reducing measures.

Hownn —

o
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* BOX 2.9 Acute Manifestations of Aspiration Into

the Lower Respiratory Tract

Large Foreign Body

Coughing

Choking sensation

Stridorous breathing (i.e., crowing sounds)
Severe dyspnea

Feeling of something caught in throat
Inability to breathe

Cyanosis

Loss of consciousness

Gastric Contents

Coughing

Stridorous breathing

Wheezing or rales (i.e., cracking sound) on chest auscultation
Tachycardia

Hypotension

Dyspnea

Cyanosis

laryngoscopy or bronchoscopy to be performed. The completely
obstructed but awake adult patient should have abdominal thrusts
or Heimlich maneuvers performed until successful expulsion of
the object occurs or consciousness is lost (Fig. 2.4). If a patient
has a diminished gag reflex as a result of sedation or has a completely
obstructed airway and loses consciousness, abdominal thrusts should
be performed with the patient in a supine position. After each
volley of thrusts, the patient should be quickly turned onto the
side, and the clinician should finger sweep the mouth to remove
any object that may have been forced out. If the patient is not
exchanging air, BLS should be started. If air cannot be blown into
the lungs, additional abdominal thrusts should be attempted,
followed by oral finger sweeps and BLS. Dentists trained in
laryngoscopy can look into the larynx and use Magill forceps to
try to remove any foreign material; however, time should not be
wasted trying to retrieve a foreign object if it prolongs hypoxia.
If several attempts to relieve the obstruction fail, an emergency
cricothyrotomy may be necessary (Fig. 2.5).

Gastric Contents Aspiration

Aspiration of gastric contents into the lower respiratory tract presents
another situation that frequently leads to serious respiratory dif-
ficulties. The particulate matter in gastric contents causes physical
obstruction of pulmonary airways, but it is usually the high acidity
of gastric material that produces more serious problems. The low
pH of gastric juice quickly necrotizes the pulmonary tissue it
contacts, and a respiratory distress syndrome soon follows, with
transudation of fluid into pulmonary alveoli and a loss of functioning
lung tissue. The patient with an intact gag reflex rarely aspirates
gastric contents during vomiting. Rather, it is the patient with a
diminished gag reflex caused by sedation, unconsciousness, or
topical anesthesia in the oropharynx who is at greatest risk for
gastric aspiration. The sedated or unconscious patient who aspirates
a significant amount of gastric material will first show signs of
respiratory difficulty such as tachypnea and wheezing. Tachycardia
and hypotension may soon occur, and as ventilatory capability
worsens, cyanosis appears. Eventually, respiratory failure that is
refractory to BLS occurs, and intubation and the delivery of high
concentrations of oxygen are required.

L

¢ Fig. 2.4 (A) Method of performing abdominal thrusts for an unconscious
patient with a foreign body obstructing the airway. The chair is first placed
in the recumbent position. The heel of the dentist’s right palm is placed
on the abdomen just below the xiphoid process with the elbow kept
locked and the left hand placed over the right for further delivery of force.
Arms are quickly thrust into the patient’s abdomen, directing force down
and superiorly. (B) Proper positioning for the Heimlich maneuver is shown.
The rescuer approaches the patient from behind and positions hands on
the patient’s abdomen, just below the rib cage. The rescuer’s hands are
then quickly pulled into the abdominal area in an attempt to have any
residual air in the lungs dislodge the obstruction from the airway.
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Large foreign body enters trachea or bronchus (e.g., tooth, dental instrument, crown)

1. Terminate all dental treatment.
2. Position patient in sitting posture.
3. Ask patient to try to cough object out.

v

Patient becomes unconscious

!

4., Have someone summon medical

assistance.
5. Place patient in supine position.
6. Begin abdominal thrusts followed 4.

by turning patient on side and using
finger to sweep oral cavity for
foreign body.

7. Attempt to ventilate.

© N

v v

Able to ventilate Unable to ventilate

v v

8. Start basic life support.
9. Administer oxygen.
10. Transport.

*For those dentists with appropriate training.

v

Patient remains conscious
|

Symptoms persist

5. Administer oxygen.

6. Have someone summon
medical assistance.

Monitor vital signs.

Transport patient to emergency
care facility.

\

Symptoms never occur or cease,
and clinician is unsure where
foreign body is

Heimlich maneuvers
until effective. i

Administer oxygen.

Monitor vital signs.

Transport patient to emergency
care facility for radiography
and possibly bronchoscopy.

oA

8. Repeat steps 6 and 7 twice, then
9. Perform laryngoscopy.*
10. Perform cricothyrotomy.*

¢ Fig. 2.5 Management of respiratory tract foreign body aspiration in patient undergoing dental surgery.

* BOX 2.10 Signs of Imminent Vomiting

Nausea

Feeling of warmth
Frequent swallowing
Feeling of anxiety
Perspiration

Gagging

Prevention of gastric aspiration involves instruction to patients
to avoid eating or drinking for 8 hours before any oral surgery
appointment during which they are to be moderately or deeply
sedated.

A deeply sedated or unconscious patient who begins to vomit
should be immediately placed into a head-down, feet-raised position
and turned onto their side to encourage oral drainage of vomitus.
Box 2.10 lists several symptoms exhibited by patients preparing
to vomit. High-volume suction should be used to assist removal
of vomitus from the oral cavity. If the clinician suspects that gastric
material may have entered the lower respiratory tract, emergency
assistance should be contacted immediately. The patient should
be placed on supplemental oxygen and vital signs monitored. If
possible, the dentist should gain venous access (i.e., start an IV
line) and be prepared to administer crystalloid solution (e.g., normal
saline or 5% dextrose in normal saline) to help treat a falling blood
pressure and allow emergency technicians to administer IV bron-
chodilators, if necessary. Immediate transportation to an emergency
facility is mandatory (Fig. 2.6).

Altered Consciousness

An alteration in a patient’s level of consciousness may result from
a large variety of medical problems. The altered state can range
from mild light-headedness to a complete loss of consciousness.
Without attempting to include all possible causes of altered
consciousness, a discussion of commonly occurring conditions
that may lead to an acutely altered state of consciousness before
or while patients are undergoing oral surgical procedures is presented
here.

Vasovagal Syncope

The most common cause of a transient loss of consciousness in
the dental office is vasovagal syncope. This generally occurs because
of a series of cardiovascular events triggered by emotional stress
brought on by the anticipation of or delivery of dental care. The
initial event in a vasovagal syncopal episode is the stress-induced
increase in amounts of catecholamines that, via reflexive maneuvers,
cause a decrease in peripheral vascular resistance secondary to
vasodilation, vagally mediated bradycardia, and sweating. The
patient may complain of feeling generalized warmth, as well as
nausea and palpitations. As blood pools in the periphery, a drop
in the arterial blood pressure appears with a corresponding decrease
in cerebral blood flow. The patient may then complain of feeling
dizzy or weak. Once the blood pressure drops below levels necessary
to sustain consciousness, syncope occurs (Fig. 2.7).

If cerebral ischemia is sufficiently slow to develop, the patient
may first develop seizures. The syncopal episode and any accompany-
ing seizure usually end rapidly once the patient assumes or is placed



CHAPTER 2 Prevention and Management of Medical Emergencies

Management of vomiting patient with possible aspiration of gastric contents

1. Terminate all dental treatment.

2. Place patient on right side in horizontal position.

3. Suction oropharynx.

v

Once vomiting ceases, no symptoms of aspiration
are present ¢

4. Monitor vital signs for 30 minutes.
5. If any suspicion of aspiration occurs, transport to
emergency care facility.

v

Once vomiting ceases, symptoms of aspiration
are present +

4. Have someone summon medical assistance.

5. Administer oxygen.

6. Start intravenous (V) line and run crystalloid
solution at 150 mL/h.

7. Monitor vital signs.

v

Signs of hypoxia
8. Perform endotracheal intubation; provide pulmonary

lavage with normal saline and positive-pressure oxygen.

9. Administer theophylline 250 mg IV slowly.
10. Start basic life support if breathing ceases.
11. Transport to emergency care facility.

|
No signs of hypoxia
8. Transport to emergency care facility.

¢ Fig. 2.6 Management of vomiting with possible aspiration of gastric contents.

in a horizontal (supine) position with the feet elevated (Trendelen-
burg position) (Fig. 2.8). Once consciousness is regained, the patient
may have pallor, nausea, and weakness for several minutes.
Prevention of vasovagal syncopal reactions involves proper patient
preparation. The extremely anxious patient should be treated by
using an anxiety-reduction protocol and, if necessary, should be
given anxiolytic drugs before treatment. Oral surgical care should
be provided while the patient is in a semi-supine or fully supine
position. Any signs of an impending syncopal episode should be
quickly treated by placing the patient in a fully supine position or
a position in which the legs are elevated above the level of the heart
and by placing a cool, moist towel on the forehead. If the patient is
hypoventilating and is slow to recover consciousness, a respiratory
stimulant, such as aromatic ammonia, may be useful. If the return
of consciousness is delayed for more than a minute, an alternative
cause for depressed consciousness other than vasovagal syncope
should be considered. After early recovery from the syncopal episode,
the patient should be allowed to recover in the office and then be
discharged with an escort. Future office visits by the patient will
require preoperative sedation and other anxiety-reducing measures.

Orthostatic Hypotension

Another common cause of a transient altered state of consciousness
in the dental setting is orthostatic (or postural) hypotension. This
problem occurs because of pooling of blood in the periphery that
is not remobilized quickly enough via peripheral vasoconstriction
and increased heart rate to prevent cerebral ischemia when a patient
rapidly assumes an upright posture. Therefore the patient will feel
light-headed or become syncopal. Patients with orthostatic hypoten-
sion who remain conscious will usually complain of palpitations
and generalized weakness. Most individuals who are not hypovolemic
or have orthostatic hypotension resulting from the pharmacologic
effects of drugs such as antihypertensive agents will quickly recover

« BOX 2.11 Management of Orthostatic Hypotension

Terminate all dental treatment.

2. Place the patient in the supine position with legs raised above the level of

the head.

Monitor the vital signs.

4. Once blood pressure improves, slowly return the patient to the sitting
position.

5. Discharge the patient home once the vital signs are normal and stable.

6. Obtain medical consultation before any further dental care.

—_

w

by reassuming the reclined position. Once symptoms disappear,
the patient can generally sit up (although this should be done
slowly on the edge of the chair for a few moments before standing).
Blood pressure can be taken in each position and allowed to return
to normal before a more upright posture is allowed (Box 2.11).

Some patients have a predisposition to orthostatic hypotension.
In the ambulatory population, this is usually encountered in patients
receiving the following medications: drugs that produce intravascular
depletion such as diuretics; drugs that produce peripheral
vasodilation such as most nondiuretic antihypertensives, narcotics,
and many psychiatric drugs; and drugs that prevent the heart rate
from increasing reflexively such as B-sympathetic antagonist
medications (e.g., propranolol). Patients with a predisposition to
postural hypotension can usually be managed by allowing a much
longer period to attain the standing position (i.e., by stopping at
several increments while becoming upright to allow reflex cardio-
vascular compensation to occur). If the patient was sedated by
using long-acting narcotics, an antagonist such as naloxone may
be necessary. Patients with severe problems with postural hypoten-
sion as a result of drug therapy should be referred to their physician
for possible modification of their drug regimen.
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Anxiety

Increased catecholamine release

v

Decreased peripheral vascular resistance
Pooling of blood in periphery

Decreased arterial blood pressure

v

Increased heart rate, feeling of warmth, pallor, perspiration,
rapid breathing caused by compensatory mechanisms

Decompensation

v

Reflex vagally mediated bradycardia, nausea,
weakness, hypotension

Reduced cerebral blood flow

Lightheadedness, syncope
if prolonged

Seizure activity

e Fig. 2.7 Pathophysiology and manifestations of vasovagal syncope.

Seizure

Idiopathic seizure disorders are exhibited in many ways, ranging
from grand mal seizures with their frightening display of clonic
contortions of the trunk and ext