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Preface


Stephen J. Stefanac, Samuel P. Nesbit
 
The third edition of this text is a significant expansion from the prior two editions. Now titled Diagnosis and Treatment Planning in Dentistry, we have added two new chapters Common Diagnoses in Dentistry and Interprofessional Treatment Planning. The first pertains to diagnosis, the bedrock from which all treatment decisions are made. The focus of this chapter is the range of patient diagnoses commonly encountered in dental practice. Second, because dentists are partners with other health professionals, we anticipate that dental treatment will increasingly be delivered in a collaborative, interdisciplinary setting where patients and providers will both benefit from a team approach to oral and general healthcare delivery. 
 
The purpose of this book is to provide the reader with the fundamental knowledge needed to create treatment plans for adolescent and adult patients. To assist practitioners at all levels of experience, we present strategies for bridging the gap between the real or perceived divide between “ideal” and “practical” dental treatment planning. We continue to emphasize the central role of the patient, whose needs and informed choices should drive the treatment planning process. 
 
This edition is organized into four sections. Section 1 presents an overview of patient examination and diagnosis. This includes the collection of patient information, its evaluation, and the development of diagnosis and problem lists for patients. The comprehensive patient diagnosis serves as the foundation for the construction of the treatment plan. 
 
Section 2 covers the treatment planning process. The important concepts of risk assessment, prognosis, and treatment outcomes are also presented with continued emphasis on evidence-based dentistry. A key chapter follows, outlining the development of the treatment plan in the context of patient and dentist considerations and treatment objectives. The rationale for phasing and sequencing the plan of care is described in detail, and guidelines are offered for organizing the plan into phases and properly sequencing the steps in the plan. The new chapter on interprofessional treatment planning introduces shared decision making and communication with other health professionals and presents examples of conditions that are best managed by an interprofessional team. The section concludes with a chapter that addresses the ethical and legal issues surrounding the planning and execution of dental treatment. Particular attention is focused on the doctor-patient relationship, obtaining informed consent from patients, maintaining the dental record, and professional liability. Ethical considerations in treatment planning are now more heavily emphasized in this chapter. 
 
Section 3 covers, in detail, the five phases of the treatment plan. We believe the concept of phasing treatment is critical to managing patient care, especially for patients with complex needs. Managing the patient’s general physical health before and during treatment represents the systemic phase of treatment. The chapter on the acute phase presents a discussion of the diagnosis and management of frequently encountered urgent treatment needs. The disease control phase focuses on the management of dental caries, initial therapy for periodontal disease, and the resolution of other oral infections and pathologies. The chapter discussing the definitive phase, often the core of the treatment plan, includes discussions of orthodontic care, advanced periodontal treatment, single tooth restorations, and replacement of missing teeth. Implant-based treatment has become a mainstay in contemporary dental practice and is an important focus in this chapter. Finally, in the chapter on the maintenance phase, developing a long-term relationship with the patient to promote and preserve oral health after completion of active therapy is discussed. 
 
Section 4, Planning Treatment for Unique Patient Populations, offers chapters written by experts on the oral health care of each group. These seven chapters provide the student and general dentist with specialized guidance in assessing and planning for the oral health of individuals in these groups. The chapter on Patients with Special Needs is placed strategically at the beginning of the section. It provides detailed insight into the management of patients with complex general and oral health problems, and serves as an introduction to the chapters that follow. We have updated the remaining chapters that address the unique requirements of patients who are substance dependent, are anxious or fearful, have psychological disorders, are an adolescent or older adult, and are motivationally compromised or financially limited. To successfully treat patients in these groups, the dentist often must make modifications in the planning and delivery of dental care. 
 
For the third edition, we have included certain features that should be of value to the dental student, the recent dental graduate, and members of the dental team, as well as the practicing general dentist and others who are interested in the subject of dental treatment planning. 
 
These features include the following: 


• The textbook is now in full color with more images to illustrate and support important concepts. While still available in both hard copy and electronic versions, the electronic version seamlessly links with additional figures, tables, and other resources. 

• We now have additional electronic content accessible through the Evolve website that includes case studies and videos. 

• In Clinical Practice boxes distill information in terms of specific clinical situations faced by the practicing dentist, providing concrete illustrations in a format that can be easily and quickly reviewed when planning treatment. 

• The What’s the Evidence? boxes link clinical decision-making and treatment planning strategies to current research. This feature provides a lively and broadly informative approach to the topics discussed and includes citations to relevant articles in the literature. 

• The Ethics in Dentistry boxes in some chapters focus the reader on clinical situations where ethical decision making is required. 

• Suggested Readings can be found at the end of many chapters, and these provide a bibliography of authoritative texts and links to relevant manuscripts, monographs, and other resources. 

• Review Questions and Suggested Projects can be used by students and instructors to summarize and reinforce important concepts presented in the book. They provide thought-provoking and clinically useful exercises for the student or recent graduate. 

• Key terms are set in boldface at their first appearance in the text and are listed and defined in the Glossary located at the back of the book. 



Throughout the book, we have focused on the treatment planning process rather than its details, avoiding comprehensive discussions of such topics as oral diagnosis and medicine, oral maxillofacial pathology and radiology, and specific surgical and restorative techniques. As was true in the first and second editions, there is an intentional emphasis on a generalist rather than a specialist-driven mode of treatment planning. Treatment modalities are generally discussed in the context of related clinical conditions and problems—rather than the context of a particular dental specialty. We believe that this taxonomy is clinically relevant and realistic in the contemporary practice of general dentistry and should be appropriate for dental students who are training or who have been trained in comprehensive care–based academic curriculums. We continue our focus in the third edition of a universal and world-centered view of treatment planning. 
 
We recommend that the student or entry-level practitioner begin their perusal of the text with Sections 1 and 2—to help grasp key treatment planning concepts and to appreciate the information that is essential to have in place before treatment planning can begin. Section 2 should be useful to both the novice and the experienced practitioner—providing guidance on how to design, phase, and sequence a plan—and the necessary components to do so. Section 3 provides essential tools for the student and the novice regarding the five phases of treatment planning. It may serve as a framework for the experienced practitioner to “recalibrate” their treatment planning process, and it can provide useful information on how to manage patients with acute or active oral health problems—such as the patient with active caries and high caries risk. The individual chapters in Section 4 should be especially helpful to the experienced practitioner as he or she tries to make sense of selected patient problems or specific treatment planning challenges. In time, any and all of the chapters in Section 4 may be relevant to each reader. 
 
However you choose to approach this text, the authors invite you to share in their enthusiasm and the deep sense of professional accomplishment that comes with successful treatment planning. Putting together the puzzle—finding the best way to treat a patient with complex medical, dental, psychosocial, and financial needs—can be an immensely complicated and immensely rewarding undertaking at the same time. Putting together these pieces—merging of the art, the science, and the patient care of dentistry—into the shape of a treatment plan can sometimes seem to be a mystical process. The mission of this text is to demystify that process. Enjoy the journey!
  




About evolve

 
New to this edition is an accompanying Evolve website that provides additional features to enhance your learning experience. 
 
On Evolve you will find: 
 
Expanded chapters – the chapters from the book are presented in their entirety, with additional content and images incorporated throughout each chapter, expanding on what is presented in the printed text. 
 
Videos – videos show a variety of procedures, including: 


• Effective and Ineffective Interviewing, Chapter 1

• Head and Neck Examination, Chapter 1

• Periodontal Examination, Chapter 1

• Examination of the Teeth, Chapter 1

• Presenting a Treatment Plan, Chapter 4

• Obtaining Informed Consent for a Treatment Plan, Chapter 4

• Interview of a Patient in Pain, Chapter 8

• Tooth Vitality Testing, Chapter 8

• Demonstration of Oral Hygiene Instructions, Chapter 9

• Tour of an Operatory for Special Needs Patients, Chapter 12

• Anatomy of a Standard Wheelchair, Chapter 12

• Use of a Wheelchair Tilt Device, Chapter 12

• Transferring a Patient Using the Single-Person Technique, Chapter 12

• Transferring a Patient Using the Two-Person Technique, Chapter 12

• Transferring a Patient Using a Sliding Board, Chapter 12

• Interview of an Anxious Patient, Chapter 14

• Interview with a Patient with Mental Disorders, Chapter 15



Case studies – Each case has a chief concern, narrative patient history, radiographs, clinical findings, periodontal charting, risk assessment, and a diagnosis list. Armed with this information, the reader is challenged to develop a comprehensive and ideally sequenced treatment plan. 
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Accurate diagnostic information forms the foundation of any treatment plan. This information comes from several sources: the patient history and physical examination, the clinical and radiographic examination, and other diagnostic sources. The dentist must critically analyze the information before recommending treatment options to the patient. The goal of this chapter is to discuss both the types of data that the dentist in general practice typically collects and the ways in which the dentist evaluates and documents this information in preparation for creating a treatment plan. There are several types of examinations (Box 1-1), and the focus of this chapter is on the comprehensive assessment of a patient.



BOX 1-1

Common Types of Examinations
 

The dentist should be able to provide several types of examinations for adolescent and adult patients. Most new patients to a dental office without urgent concerns will require a comprehensive examination before beginning treatment. A comprehensive examination includes a review and analysis of the patient’s health history and chief concerns, radiographic examination of the teeth and surrounding tissues, and clinical evaluation of the intraoral and extraoral hard and soft tissues. A periodic examination is performed at regular intervals, commonly during recall visits, for patients who have had a comprehensive or prior periodic examination. Activities include updating general and oral health histories and examination of extraoral hard and soft tissues. A problem-focused examination is limited to evaluating a specific problem or concern presented by the patient—for example, the evaluation of pain, swelling, broken teeth, or damaged restorations.




 





 Overview of the diagnostic process

The diagnostic process is begun by gathering information about the patient and creating a patient database that will serve as the basis for all future patient care decisions. Although the components of each patient’s database vary, each includes pieces of relatively standard information, or findings, that come from asking questions, reviewing information on forms, observing and examining structures, performing diagnostic tests, and consulting with physicians and other dentists.
 
Findings fall into several categories. Signs are findings discovered by the dentist during an examination. For instance, the practitioner may observe that a patient has swollen ankles and difficulty in breathing when reclined, signs suggestive of congestive heart failure. Findings verbally revealed by the patients themselves, usually because they are causing problems, are referred to as symptoms. Patients may report such common symptoms as pain, swelling, broken teeth, loose teeth, bleeding gums, or esthetic concerns. When a symptom becomes the motivating factor for a patient to seek dental treatment, it is referred to as the chief complaint or chief concern. Patients who are new to a practice or presenting for emergency dental care often have one or more chief concerns (Figure 1-1).



[image: Image]


FIG 1-1​This patient reported symptoms of tooth pain and bleeding gums. Many signs—dark teeth, receding gingival tissue, and poor oral hygiene—suggest serious dental problems. 





 
The clinician must evaluate findings individually and in conjunction with other findings to determine whether the finding is significant. For example, the finding that a patient is being treated for hypertension may be not be significant alone, but when accompanied by another finding of blood pressure measuring 180/110 mm Hg, the level of importance of the first finding increases. Questions arise as to whether the patient’s hypertension is being managed appropriately or whether the patient is even taking the prescribed medication regularly. Obviously, further questioning of the patient is in order, generating even more findings to evaluate for significance. The process of differentiating significant from insignificant findings can be challenging for dental students and recent graduates. For example, a student may believe a dark spot on the occlusal surface of a tooth to be significant, whereas a faculty member might discard the finding as simply stained fissure, not requiring treatment. Thankfully, this differentiation and selection process becomes easier as the clinician gains experience from examining and treating more and more patients.
 
The process of discovering significant findings leads to a list of diagnoses and patient problems, and a comprehensive patient diagnosis, that ultimately forms the basis for creating a treatment plan (Figure 1-2). Diagnoses are precise terms that identify a particular disease or problem from signs or symptoms. Examples include diabetes, caries, periodontitis, malocclusion. Problems can defy a precise diagnosis but are important issues to be addressed when planning treatment. Examples include pain, swelling, difficulty chewing, or dissatisfaction with appearance. Additional examples of common diagnoses and problems are discussed in Chapter 2.
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FIG 1-2​The pathway to reaching a diagnosis. 





 
Experienced practitioners may not always evaluate patients in a linear, sequential fashion. Instead, they move back and forth between discovering findings, evaluating for significance, and making a diagnosis, and they may begin to think about treatment options before gathering all the data. Despite this normal process, the novice practitioner (and even the experienced one) is highly advised against proposing treatment recommendations to patients before creating and analyzing the entire patient database. Typically, the patient initiates the discussion during the examination process. For example, examination of a sensitive tooth may elicit a query from the patient as to whether it can be saved and at what cost. Saying “yes” and “in two appointments” may prove embarrassing when subsequent radiographs reveal extensive decay and the need to extract the tooth. To prevent such errors, the inquisitive patient should be gently reminded that the examination is not yet complete and that, as more information is gathered, it will be possible to answer questions more completely.
 
Gathering and recording information about the patient often requires more time and attention than any other aspect of treatment planning. To prevent missing important findings, the dentist should gather data in an organized, systematic manner. Each practitioner must develop a consistent and standardized method for gathering historical information about the patient, obtaining radiographs, and performing the clinical examination. It is essential that any data gathered be both complete and accurate. If deficiencies occur in either completeness or accuracy, the validity of the final treatment plan may be suspect.
 
The sheer number of findings that arise when evaluating a patient with many dental problems or a complicated health history can overwhelm the beginning practitioner. Staying focused on each stage of information gathering and being careful to record information in an organized and systematic fashion for later analysis help to prevent confusion. This section discusses the four major categories of information required to begin developing a treatment plan: the patient history, clinical examination, radiographic examination, and other diagnostic aids.



 Information gathering
 
 Patient history

The distinguished Canadian physician Sir William Osler wrote, “Never treat a stranger.”1 His words underscore the need for a thorough patient history; experienced dentists learn everything they can about their patients before beginning treatment. Obtaining a complete and accurate patient history is part of the art of being a doctor. It takes considerable practice and self-study to become a talented investigator. No set amount of historical information is required for each patient. The volume of information collected and the complexity of the data collection process naturally depend on the severity of the patient’s problems. As more information comes to light, additional diagnostic techniques may need to be used.
 
In dental offices, persons other than the dentist have access to patient information. The entire office staff should be aware of the confidential nature of patient information and cautioned about discussing any patient’s general or oral health history other than for treatment purposes. The author is reminded of an example of a lapse in confidentiality. When updating the health history, a staff member learned that a patient had recently become pregnant. Later in the day, the patient’s mother was in the office, and another staff member congratulated her on her daughter’s pregnancy. At first the mother was elated, but later was hurt that her daughter had not told her herself. The incident provided an uncomfortable reminder of the importance of keeping patient information confidential both inside and outside the office.
 
In the United States, the Health Insurance Portability and Accountability Act of 1996, HIPAA, requires practitioners and healthcare organizations to prevent unnecessary use and release of protected health information (PHI). Patient PHI includes medical findings, diagnoses and treatment notes, and any demographic data that could identify the patient, such as an address, phone number, or personal identification number. HIPAA permits the use of a patient’s PHI for treatment purposes, obtaining payment for services, and other organizational requirements, such as quality assurance activities or assisting legal authorities. Patients must be given, and sign, an acknowledgment that they have received information about how the practitioner or organization will use the PHI and whom they can contact if they believe their health information has been inappropriately used or released. Under HIPAA, the patient also has the right to inspect, and even amend, his or her medical records.
 
 Techniques for obtaining a patient history

The two primary methods for obtaining the patient history are (1) questionnaires and forms and (2) patient interviews. A secondary method involves requesting information from another healthcare practitioner.
 
 Questionnaires and forms.

The use of questionnaires and forms during the examination process offers several advantages. Questionnaires save time, do not require any special skills to administer, and provide a standardized method for obtaining information from a variety of patients. Many types of forms are available commercially, or the practitioner can create his or her own.
 
Unfortunately, using a form to gather information has several disadvantages. The dentist only gets answers to the questions asked on the form, and important findings may be missed. The severity of a condition may not be reflected in a simple positive response. Patients may misinterpret questions, resulting in incorrect answers. It may be necessary to have the forms printed in other languages to facilitate information gathering. The more comprehensive the questionnaire is, the longer it must be, which can be frustrating to patients. Many dental clinics have implemented electronic health records (EHR), and patients may now enter their health information directly into electronic forms. One advantage of using this method is that the initial questionnaire can be brief, with the patient being prompted for more information if there is a positive response to a higher-level question. This individualized approach to delving into the positive responses would be difficult to duplicate efficiently with a paper form. Finally, with a questionnaire or form, patients can more easily falsify or fail to completely reveal important information than when confronted directly in an interview.



 Patient interviews.

A major advantage to interviewing patients is that the practitioner can tailor questions to the individual patient. The patient interview serves a problem-solving function and develops quite differently from a personal conversation. There is a level of formality to the discussion, which centers on the patient’s health and oral care needs, problems, and desires. To obtain accurate information and avoid influencing the responses, the dentist must be a systematic and unbiased information gatherer and must have excellent communication skills. The clinician must adapt these skills to interact with patients from varying cultural, gender, and socioeconomic backgrounds. Being a good listener is key to facilitating information flow from the patient. The desired outcome of the interviewing process is the development of a good rapport with the patient by establishing a cooperative and harmonious interaction.
 
If the interviewer does not speak the patient’s language, it may be necessary to have translation services available. A sign language translator may be also required if the patient is hearing impaired. Older patients may require more time for interviewing, particularly if their health histories are complex.2
 
The dentist can ask two general types of questions when interviewing: open and closed. Open questions cannot be answered with a simple response, such as “yes” or “no.” Instead, open questions get the patient involved and generate reflection by asking for opinions, past experiences, feelings, or desires. Open questions usually begin with “what” or “how” and should avoid leading the patient to a specific answer.
 
Examples: 


•  How may I help you?

•  What do you think is your biggest dental problem?

•  Tell me about your past dental care.

•  Tell me more about your heart problems.



Closed questions, on the other hand, are usually simple to answer with one or two words. They permit specific facts to be obtained or clarified but do not give insight into patient beliefs, attitudes, or feelings.
 
Examples: 


•  Do any of your teeth hurt?

•  Which tooth is sensitive to cold?

•  How long has it been since your teeth were last examined?

•  Do you have a heart problem?



In general, the examiner should use open questions when beginning to inquire about a problem. Later, closed questions can be asked to obtain answers to specific questions. The skilled clinician knows when to use each type of question during the interview. Examples are presented in the following sections. The In Clinical Practice box features tips on how to be an effective interviewer.
 




IN CLINICAL PRACTICE
 


Principles for effective interviewing




•  Eye contact is important, so position the dental chair upright and sit facing the patient. Raise or lower the operator’s stool so that your eyes are at the same level as the patient’s.

•  Use open-ended questions when seeking further information about positive responses to items on the health questionnaire.

•  If the patient is hesitant or doesn’t answer, explain why you are asking the question.

•  Be an objective, unbiased interviewer. Avoid adding personal feelings. The primary goals during the interview are to accumulate and assess the facts, not to influence them.

•  Be an attentive, active listener. The “golden rule” of interviewing is to listen more than speak.

•  Use verbal facilitators like “yes” and “uh huh” to encourage patients to share information.

•  Be aware of the patient’s nonverbal communication, such as crossing arms or legs or avoiding making eye contact.

•  At the conclusion of the interview, summarize what you’ve learned from the patient to confirm accuracy.










•  
[image: Image]
 See Video 1-1 Effective and Ineffective Interviewing on Evolve.











 Components of a patient history
 
 Demographic data.

Demographic data includes basic information, such as the patient’s name, address, phone number, physician’s name and phone, third party (insurance) information, national identification information, and so on. Demographic data, like any other historical information, must be accurate, complete, and current. Errors in recording insurance information, such as an incorrect policy number or failure to clarify who is responsible for payment, can be costly to a dental practice.
 
Useful additional information includes work, mobile, and evening telephone numbers, and seasonal and electronic mail addresses. The patient reports most of this information on demographic questionnaires and forms at the first visit (Figure 1-3). The office staff may also interview the patient if additional information is required or if information requires updating. Although commercial forms can be used to record and organize demographic information, many practices have designed their own. Dental practices that use an electronic health record instead of a paper record may scan paper forms or have the patient enter information into a computer or hand held device that is linked directly to the clinic information system.
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FIG 1-3​Form for recording demographic data. Source: (Courtesy the University of Michigan School of Dentistry, Ann Arbor, MI.) 








 Chief concern or complaint and history.

The chief complaint or chief concern is the primary reason, or reasons, that the patient has presented for treatment. For most patients, the chief complaint is usually a symptom or a request. Any complaints are best obtained by asking the patient an open-ended question, such as, “What brought you to see me today?” or “Is there anything in particular you are hoping I can do for you?” This is more effective than limiting the patient’s response by asking a closed question, such as: “Is anything bothering you right now?” or “Has it been a long time since you’ve seen a dentist?” Record chief complaints in quotes to signify that the patient’s own words are used. Careful attention to the chief complaint should alert the practitioner to important diagnoses and provide an appreciation for the patient’s perception of his or her problems, including level of knowledge about dentistry.
 
The history of present illness (HPI) is the history of the chief complaint, which the patient usually supplies with a little prompting. When possible, the dentist should keep the questioning open, although specific (closed) questions help clarify details.
 
Example 1: 


 Chief complaint 


 “My tooth hurts.” (a symptom)



 HPI: The patient has had a dull ache in the lower right quadrant that has been increasing in intensity for the past 4 days. The pain is worse with hot stimuli and chewing and is not relieved by aspirin.



Example 2: 


 Chief complaint 


 “I lost a filling and need my teeth checked.” (a symptom and a request)



 HPI: The patient lost a restoration from an upper right molar 2 days ago. The tooth is asymptomatic. Her last dental examination and prophylaxis were 2 years ago.



Resolving the patient’s chief complaint as soon as possible represents a “golden rule” of treatment planning. When a new patient presents in pain, the dentist may need to suspend the comprehensive examination process and instead focus on the specific problem, make a diagnosis and, quite possibly, begin treatment.
 
At times, the chief complaint may be very general, such as, “I need to chew better,” or “I don’t like the appearance of my teeth.” In such instances, the practitioner must carefully dissect the issues of concern to the patient. Often, what initially appears to be the problem may be a more complex issue that will be difficult to manage until later in the treatment plan. During the course of treatment, the dentist should advise the patient as to what progress is being made toward resolving the initial chief complaint.



 General health history.

The dentist must obtain a health history from each patient and regularly update this information in the record. A comprehensive health history contains a review of all of the patient’s past and present physical illnesses and psychiatric disorders. Information about a patient’s health history can prevent or help manage an emergency. Some systemic diseases may affect the oral cavity and the patient’s response to dental treatment, including delaying healing or increasing the chance for infection. Conversely, some oral diseases can affect the patient’s general health. Because many patients see their dentist more frequently than they see their physician, the dentist should use the patient’s general health history and physical examination to screen for significant systemic diseases, such as hypertension and diabetes.
 
Most dental practices screen for potential health problems by asking all new patients to complete a health questionnaire (Figure 1-4). When reviewing the health questionnaire, the dentist must look for conditions that may affect head and neck findings, treatment, patient management, or treatment outcomes. Interviewing the patient, first with open-ended questions about the problem and later with closed questions, usually clarifies positive responses to the questionnaire. Although it is beyond the scope of this book to present all the systemic conditions that can affect dental treatment, several are discussed in Chapter 7, including guidelines for consulting with the patient’s physician when the dentist has detected significant findings.
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FIG 1-4​A, Health history form, front side. B, Health history form, back side. Source: (Copyright © 2015 American Dental Association. All rights reserved. Reprinted with permission.) 





 
Whether using a preprinted questionnaire or an interview technique, the general health history should include a review of systems. The information gained through the review of systems enables the dentist (1) to recognize significant health problems that may affect dental treatment and (2) to elicit information suggestive of new health problems that have been previously unrecognized, undiagnosed, or untreated. Commonly reviewed systems and examples of some significant findings are shown in Table 1-1.


TABLE 1-1

Review of Systems With Examples of Significant Findings for Dentists

 


	System
	Examples of significant findings for dentists




	Constitutional symptoms (e.g., fever, weight loss)
	Unexplained weight loss, fatigue and malaise, fever, recent trauma



	Eyes
	Vision loss



	Ears, nose, mouth, and throat 	Hearing loss, sinus problems



	Cardiovascular 	Hypertension, chest pain, shortness of breath



	Respiratory 	Cough, shortness of breath, wheezing



	Gastrointestinal 	Gastroesophageal reflux disease (GERD), unhealthy diet, food avoidance, and allergies



	Genitourinary 	Pregnancy



	Musculoskeletal 	Arthritis and joint pain, inability to sit/recline



	Integumentary (skin and/or breast) 	Skin lesions



	Neurological 	Headache, seizures, fainting



	Psychiatric 	Depression, anxiety, bipolar disorders, side effects of medications



	Endocrine 	Diabetes, thyroid problems



	Hematologic/lymphatic 	Anemia, coagulation problems, liver diseases



	Allergic/immunologic
	Medication allergies, seasonal allergies









 Medication history.

Including both prescription and nonprescription medications in the medication history also provides valuable insight into the patient’s overall health. Any over-the-counter medications, herbal remedies, vitamins, or nutritional supplements used also should be included. The medication history can corroborate findings from the health history or may suggest new diseases or conditions that need further investigation. Some medications are, in themselves, cause for limiting, delaying, or modifying dental treatment. The dentist may consult one of several reference sources to help determine the indications and potential problems that may arise from the use of various drugs. Several references, available on electronic media or on the Internet, provide rapid access to information (Figure 1-5).
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FIG 1-5​Example of drug information from an application viewed on a mobile device. Source: (Courtesy Wolters Kluwer Clinical Drug Information, Inc. Dental Lexi-Drugs. Wolters Kluwer; 2014.) 








 Personal history.

The patient’s social, emotional, and behavioral history represents one of the most important and challenging areas to investigate. The patient’s occupation, habits, financial resources, and general lifestyle can significantly influence attitudes about dentistry. It is important to investigate the patient’s attitudes about the profession, including priorities, expectations, and motivations for seeking treatment. The personal history is also a prime source of information about the patient’s financial status, time availability for treatment, and mode of transportation to dental visits—any or all of which may have a bearing on how dental treatment is planned or executed. Much of the personal history will overlap with the oral health history, especially concerns relating to fear of dental treatment (covered in depth in Chapter 14) and concerns about the cost of treatment (discussed in Chapter 18).
 
The personal history also includes information about the patient’s nutrition and dietary habits, with the primary goal of determining the level of fermentable carbohydrates consumed.3 Frequently used screening questions include 


 “What do you drink during the day?”

 “What do you eat for meals and for snacks?”

 “Where is there sugar in your diet?”



The health questionnaire can be used to evaluate the personal history for information about habits such as smoking, alcohol, and drug use, and the clinician should quantify the extent of use. Often, however, these questions are best pursued verbally, during the patient interview. For cigarette smokers, the number of packs of cigarettes is multiplied by the number of years the patient has smoked (1⁄2 pack a day for 10 years is a 5 pack-year smoking habit). A patient’s behavior or medication profile may suggest the presence of some type of psychological disorder, a topic discussed further in Chapter 15.



 Oral health history.

The oral health history incorporates such areas as the date of last dental examination, frequency of dental visits, types of treatment received, and history of any problems that have emerged when receiving dental care. Common problems include syncope (fainting), general anxiety, and reactions to drugs used in dentistry. Patients should also be questioned about their oral hygiene practices. Experienced dentists spend whatever time is necessary to investigate the oral health history of the patient because of the strong influence it can have on future treatment.
 
While obtaining the oral health history, the dentist should first determine the general nature of the patient’s past care. Has the patient seen a dentist regularly or been treated only on an episodic basis? What kind of oral healthcare did the patient receive as a child? The frequency of oral healthcare can be an important predictor of how effectively the patient will comply with new treatment recommendations. If the patient has visited the dentist regularly, what types of treatment were provided? Was the patient satisfied with the treatment received? Did the dentist do anything in particular to make treatment more comfortable? It also is important to establish whether the patient has had any specialty treatment, such as orthodontic, endodontic, or periodontal care, in the event additional such treatment is required in the future.
 
Investigation into the patient’s dental history supplements the clinical examination, during which new findings may be identified. The dentist should establish the explanation for any missing teeth, including when they were removed. Knowing the age of suspect restorations may yield important perspectives on the quality of previous work, how well previous treatment has held up, the patient’s oral hygiene, and the prognosis for new work. The age of tooth replacements may also have a bearing on whether the patient’s dental insurance will cover any necessary replacement.




 


 Clinical examination

Developing an accurate and comprehensive treatment plan depends on a thorough analysis of all general and oral health conditions that exist when the patient presents for evaluation. A comprehensive clinical examination involves assembling significant findings from the following five areas: 


•  Physical examination

•  Intraoral and extraoral soft tissue examination

•  Periodontal examination

•  Examination of the teeth

•  Radiographic examination




 Physical examination

The dentist has several tools that can be used to evaluate the patient’s overall physical condition. Obtaining the patient’s blood pressure and pulse rate represents one objective method. A more subjective, but equally valuable, approach involves simply evaluating the patient’s appearance, looking both at general physical attributes and, more specifically, at the head and neck area. During this process, the clinician is searching for variations from normal that are not being managed by a physician and may have significance in a dental setting.
 
Unlike the physician, who examines many areas of the body for signs of disease, the dentist in general practice usually performs only a limited overall physical examination that includes only evaluation of 


•  Patient posture and gait

•  Exposed skin surfaces

•  Vital signs

•  Cognition and mental acuity

•  Speech and ability to communicate



With careful observation and findings from the health history, the dentist can detect many signs of systemic diseases that could have treatment implications and may suggest referral to a physician. For example, a patient who has difficulty walking may be afflicted with osteoarthritis or have a neurologic problem, such as Parkinson’s disease or the after effects of a stroke. The appearance of the skin, hair, and eyes may suggest such diseases as anemia, hypothyroidism, or hepatitis.
 
 Vital signs.

Measuring vital signs provides an easy and objective measurement for physical evaluation. Blood pressure and pulse rate measurements should be obtained at every new patient examination, and at subsequent periodic examinations. With the advent of accurate electronic blood pressure measuring devices, measuring blood pressure and pulse rate has become a relatively simple process. Many clinicians routinely take the blood pressure at every visit in which a local anesthetic or sedative medication will be administered. The vital signs should also be taken at the beginning of all visits for patients under treatment for high blood pressure, thyroid disease, or cardiac disease.
 
Blood pressure measurements can vary considerably between individuals. Target blood pressure values for adults are listed in Table 1-2. The dentist is primarily concerned when the patient has high blood pressure. Low blood pressure measurements (<60 mm Hg, diastolic) may be seen in some individuals, but such measurements usually are not significant unless the patient has other health problems or reports symptoms of light-headedness and fainting. Repeated high blood pressure readings may signify hypertension, a disease that can lead to such serious health problems as heart failure, stroke, and kidney failure. Major risk factors for hypertension include smoking, diabetes, increasing age, gender (higher risk in men and in postmenopausal women), ethnicity, family history of hypertension, and high levels of certain lipids in the blood. Information about managing the patient with high blood pressure can be found in Chapter 17.


TABLE 1-2

Targets for Adult Blood Pressure

 


	Patient Subgroup
	Target SBP (mm Hg)
	Target DBP (mm Hg)




	≥60 years
	<150 	<90



	<60 years
	<140
	<90



	>18 years with CKD
	<140
	<90



	>18 years with diabetes
	<140
	<90





Adapted from James PA, Oparil S, Carter BL, et al: 2014 evidence-based guideline for the management of high blood pressure in adults: report from the panel members appointed to the Eighth Joint National Committee (JNC 8). JAMA 311(5):507-20, 2014.

CKD, Chronic kidney disease; DBP, diastolic blood pressure; SBP, systolic blood pressure.


 
The pulse rate can be measured either manually or automatically with an electronic blood pressure cuff. An advantage of manual measurement, typically obtained by palpating the radial artery, is that the character of the pulse, in terms of regularity and strength, can also be detected. The normal heart rate is 60 to 80 beats per minute and is strong in character. High pulse rates, typically in the 80 to 100 beats per minute range, may reflect an anxious patient or one who is under stress, has been smoking, or has just engaged in moderate exercise, such as rushing to the dentist’s office. Individuals who are very physically fit or those who have severe heart problems may demonstrate a pulse rate lower than 60.
 
Abnormal pulse measurements that cannot be explained by findings from the health history or from such circumstances as those previously listed may be significant. The primary concern for the dentist is the possibility of uncontrolled cardiac, pulmonary, or thyroid disease. For example, a rapid but weak pulse can be a sign of a failing circulatory system. A weak, thready, and irregular pulse may signal a health crisis or emergency. Other conditions that may cause an irregular pulse rate include atrial fibrillation, dehydration, and medication side effects.
 
Although not regularly measured at the examination visit, the dentist occasionally will be interested in checking the patient’s oral temperature and respiration rate. Normal oral temperature is 98.6° F (37° C) and may vary as much as ±1° F during the day. Patients who have severe oral infections may feel feverish and have an elevated temperature. The respiration rate in adults is normally in the range of 12 to 20 breaths per minute. Shallow, irregular, or rapid breathing may be a sign of severe heart or lung disease, whereas breathing at a very rapid rate may indicate that the patient is apprehensive. Some practitioners record height and weight measurements for children, with the latter being especially useful for calculating medication dosages and Body Mass Index (BMI).





 Intraoral and extraoral soft tissue examination

Evaluation of head and neck structures for evidence of tissue abnormalities or lesions constitutes an important part of a comprehensive examination. This is typically accomplished by looking for variations from normal and by palpating the tissues to detect abnormalities. Figure 1-6 illustrates normal head and neck anatomy. The following instruments and materials should be available before the examination is begun: 


•  Dental mirror

•  Cotton gauze squares

•  Tongue depressor

•  Millimeter ruler
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FIG 1-6​Normal head and neck anatomy. Source: (Netter illustration from www.netterimages.com © Elsevier Inc. All rights reserved.) 






The extraoral examination begins with the patient positioned sitting upright with head unsupported to facilitate observation. The following extraoral structures of the head and neck should be evaluated in a systematic fashion: facial form and symmetry, the exposed skin, temporomandibular joint, eyes, ears, nose, major salivary glands, regional lymph nodes, and the thyroid gland. The location and characteristics of any lesions should be noted in the patient record (Box 1-2). ([image: Image] See Video 1-2 Head and Neck Examination on Evolve.)



BOX 1-2

Characteristics of Surface Lesions
 




 Location

 Size

 Color

 Shape

 Borders

 Surface contour

 Surface texture

 Consistency

 Drainage/bleeding

 Blanching with pressure

 Fixed/moveable






 
After the extraoral examination, the dentist evaluates the intraoral structures, which include the lips, buccal mucosa and vestibule, tongue, floor of the mouth, salivary glands, hard and soft palate, and oropharynx (Figure 1-7).
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FIG 1-7​Intraoral landmarks. Source: (From VanMeter KG, Hubert RJ: Gould’s pathophysiology for the health professions, ed 5, St. Louis, 2015, Saunders.) 





 
The significance of positive findings from the head and neck examination may be difficult to determine without further evaluation or biopsy. Common findings, such as small ulcerations, can be observed for 5 to 10 days to see if they resolve. The patient can usually provide important historical information, such as how long the lesion has existed and whether it is associated with symptoms of pain or other discomfort. Along with this information, a history of repeated sun exposure or tobacco or alcohol use may elevate the significance of skin and oral lesions, suggesting the possibility of cancer (Figure 1-8).
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FIG 1-8​This firm, ulcerated lesion on the right lateral border of the tongue was found in a patient who had used tobacco for more than 30 years. After biopsy and histologic evaluation, the lesion was diagnosed as a squamous cell carcinoma. 








 Periodontal examination

Evaluating the periodontium is an important part of a comprehensive examination. Problems with the supporting structures of the teeth can affect the entire treatment planning process. The dentist records findings from the examination on a periodontal chart as part of the record. ([image: Image] See Video 1-3 Periodontal Examination on Evolve.)
 
The examination begins with an overall assessment of the patient’s oral hygiene and the appearance of periodontal soft tissue. Significant findings include areas of plaque and food accumulation on the teeth. Using disclosing solution can further reveal the presence and distribution of plaque and calculus, but this is best accomplished at the conclusion of the examination so that tissue color can be examined in its natural state. The clinician should look for deviations from healthy soft tissue, such as inflammation or rolled gingival margins.
 
The dentist next checks each tooth for excessive mobility, which may be related to loss of periodontal attachment or trauma from occlusion. Radiographs and periodontal probing depths provide information about the level of periodontal hard and soft tissue support. The dentist may use the periodontal screening and recording (PSR) system for determining the extent of periodontal probing (see In Clinical Practice: PSR—An Early Detection System for Periodontal Disease box). A full mouth periodontal charting (Figure 1-9) includes identification of probing depths; the gingival margin; presence of bleeding on probing and areas of gingival recession; mucogingival problems, such as deficiencies of keratinized tissue; abnormal frenulum insertions; and the presence, location, and extent of furcation involvement. The relationship between periodontal pocket depth and attachment loss are demonstrated in Figures 1-10 and 11.
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FIG 1-9​Periodontal charting form. Source: (Courtesy Dr. Phil Richards.) 
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FIG 1-10​Same pocket depth with different amounts of recession and attachment loss. A, Gingival pocket with no recession and attachment loss. B, Periodontal picket of similar depth as in A but with some degree of recession and attachment loss. C, Pocket depth same as in A and B but with still more recession and attachment loss. Source: (From Newman MG, Takei H, Klokkevold PR, et al: Carranza’s clinical periodontology, ed 12, St. Louis, Saunders, 2015.) 
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FIG 1-11​Different pocket depths with the same amount of attachment loss. Arrows point to bottom of the pocket. The distance between the arrow and the cemento-enamel junctions remains the same, despite varying pocket depths. Source: (From Newman MG, Takei H, Klokkevold PR, et al: Carranza’s clinical periodontology, ed 12, St. Louis, 2015, Saunders.) 





 




IN CLINICAL PRACTICE
 


PSR—an early detection system for periodontal disease

In 1992, the American Dental Association and the American Academy of Periodontology introduced a screening system for the detection of periodontal disease in adults, referred to as periodontal screening and recording, or PSR. To perform a PSR examination, a special periodontal probe is “walked” through the gingival crevice of the teeth, and measurements are observed at six sites around each tooth. A numeric score between 0 and 4 is recorded for each sextant of the mouth, based on the deepest recorded probing in the sextant. An asterisk added to the score denotes presence of furcation invasion, mobility, mucogingival problems, or recession of more than 3.5 mm. The data from the PSR examination are recorded using a simple chart: 
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The PSR program is intended for the dentist in general practice. Relatively easy to administer, the PSR technique can be performed in only a few minutes. It serves as a screening tool for patients and can assist the clinician in deciding whether more comprehensive periodontal data collection is indicated. In addition, the PSR scores provide a general measure of periodontal disease throughout the mouth. Armed with this information, a dentist in general practice can decide whether to treat the patient or refer to a periodontist for additional care.
 






 Examination of the teeth


[image: Image] See Video 1-4 Examination of the Teeth on Evolve.
 
 General assessment.

Patients usually perceive the examination of the teeth as the most important reason to be evaluated by the dentist. The procedure also is important from the dentist’s point of view, because dental problems are common patient complaints. For an effective examination, it is important that the teeth are relatively clean and free from stain, plaque, and calculus, or significant findings may be missed. For patients with extensive plaque and calculus, it may be best to perform a cursory examination of the dentition, begin periodontal treatment to clean the teeth, and have the patient return to finish the examination at a later appointment.
 
The following instruments should be readily available for use when examining the teeth (Figure 1-12): 


•  Ruler

•  Dental mirror

•  Dental explorer

•  Periodontal probe

•  Miller forceps and articulating paper

•  Cotton forceps

•  Cotton rolls and gauze

•  Air/water syringe

•  Dental floss

•  Wooden tongue blade
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FIG 1-12​Instruments and materials that should be available when examining a patient include a ruler, mouth mirror, dental explorer, periodontal probe, articulating paper with forceps, air/water syringe tip, cotton forceps, wooden tongue blade, dental floss, cotton rolls, and gauze squares. 






In addition, an electric pulp tester and refrigerant spray (for cold testing) will help to evaluate the pulp vitality of individual teeth. Although optional, the dentist’s use of magnifying loupes or glasses is highly desirable to help identify early signs of dental disease.
 
Before beginning the examination, the dentist should review any significant findings from the dental history, especially chief concerns involving the teeth. The patient should be asked again about any dental problems, including teeth that might be sensitive to being dried with air. The dentist should review any available radiographs during the examination so that radiographic findings can be correlated with those found clinically. For efficiency and to maintain asepsis, it will be advantageous to use a worksheet that can later be disposed of or to have an assistant available to record findings during the examination.
 
Each tooth is then evaluated sequentially, usually from the maxillary right to the mandibular left. First, air-dry a sextant of teeth and, if necessary, use cotton rolls to maintain dryness and isolation (Figure 1-13). Next, the type and extent of all existing restorations is recorded. Any missing teeth are noted and any replacements for them, such as implants, fixed or removable partial dentures, or complete dentures, are evaluated. The patient should be questioned as to the history of any missing teeth. If the patient has removable prostheses, they can be evaluated in the mouth at this time and then removed. Use dental floss to check the integrity of each interproximal contact. Vital teeth with large restorations or those that are symptomatic should be percussed with the end of the mirror handle and/or evaluated with hot and cold or an electric pulp tester. Finally, assess teeth for general condition, noting overall numbers and types of restorations and any irregularities of tooth color, morphology, or ability to function.
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FIG 1-13​It is important to dry the teeth before examination to prevent missing any significant findings. 





 
The patient can be questioned about any concerns he or she has with the appearance of the teeth. Common esthetic concerns include tooth discoloration, crowding of teeth (especially the lower anteriors), spaces between teeth (referred to as diastemas) and variations in tooth size and shape. There may also be a loss of tooth structure, usually enamel, from exposure to acid, referred to as erosion (Figure 1-14). This is most frequently due to dietary sources and, less commonly, regurgitation of stomach acid owing to gastroesophageal reflux disease, GERD.
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FIG 1-14​Erosion of the posterior teeth in a patient with bulimia. The restoration appears to protrude from the occlusal surface because of the loss of tooth structure. 








 Occlusal examination.

Before examining individual teeth, the dentist should evaluate the dentition as a whole by examining the patient’s occlusion. Looking at each arch separately, the clinician first checks for shifts of the dentition from the midline. Are the marginal ridges even, or are teeth extruded or intruded from the occlusal plane? Have teeth moved mesially or distally into any edentulous spaces? Is there evidence of excessive wear to the teeth? Instruct the patient to occlude in the maximum intercuspal position, so that the amount of overbite and overjet in the incisor area can be evaluated. Note the Angle classification by examining the relationships between the maxillary and mandibular canines and molar teeth. At this time, also note in the record any open bite or cross-bite. Instruct the patient to move the mandible from side to side and forward to study which teeth guide the occlusion in lateral and protrusive excursions. The dentist can then manipulate the lower jaw to evaluate the centric relation and look for interferences in lateral and protrusive movements. At this point in the examination, question the patient about any pain or tenderness in the temporomandibular joint and associated muscles. The patient should be evaluated for visual, palpatory, or auditory evidence, such as “pops,” “clicks,” or crepitation. Any deviation on opening should be noted. Finally, ask the patient to demonstrate how wide the mouth can be opened. A more detailed investigation is warranted if the patient has pain, an inability to chew, or a limited opening (<30 mm). The examiner should note any signs of abnormal tooth wear due to excessive function (referred to as attrition). This is frequently a result of bruxism, or grinding the teeth, often at night (Figure 1-15).
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FIG 1-15​Both the maxillary denture and mandibular teeth show signs of excessive attrition from bruxism in this patient who ground his teeth at night. 








 Caries assessment.

The examination of teeth for caries lesion detection (i.e., identifying existing caries lesions) and assessment (i.e., characterizing the severity of lesions once they have been detected) is the basis for evidence-based caries management.4 The ability to detect and differentiate between the various stages of caries lesion severity depends on the caries detection method and/or the clinical criteria being used. Many criteria have been developed for the examination and assessment of teeth for caries lesions, including visual and/or tactile-based criteria.5 In the past, tactile criteria, based on use of the explorer under force to confirm cavitation (“catch”), was a commonly used criteria for the identification of dental caries, and for many decades was considered the gold standard for caries detection.6 In today’s practice of dentistry, however, forceful use of a sharp explorer for the sole purpose of detecting caries lesions is highly discouraged.7 The evidence clearly shows that noncavitated lesions (i.e., lesions with an apparently intact surface layer, commonly referred to as white or brown spot lesions) can become damaged/cavitated, creating a discontinuity or break in the surface, possibly exposing dentin, simply through pressure from the explorer during examination.8 This, in turn, can accelerate lesion progression and undermine the possibility of non-surgical caries management, such as use of fluorides and sealants. Furthermore, use of the explorer during examination does not improve accuracy in the detection of caries lesions.9, 10
 
As a result, examination of the teeth using predominantly visually based criteria is currently the most commonly recommended method for caries detection.5, 11 As an example, an international effort has created a set of harmonized criteria, building on best evidence, the International Caries Detection and Assessment System (ICDAS), which is designed to serve as a unifying, predominantly visual set of criteria codes based on the characteristics of clean, dry teeth at both the enamel and dentin caries levels, and which is capable of assessing both caries severity and activity.12 Supporting histological validation for this approach has been reported.13-15 The ICDAS includes six caries lesion codes (1-6) that can be used individually or collapsed into fewer categories, which are sometimes useful for clinical care—for example, non-cavitated lesions (codes 1-2) vs. cavitated lesions (codes 3-6), or incipient (codes 1-2) vs. moderate (codes 3-4) vs. advanced lesions (codes 5-6).4, 13
 
The following steps should be followed when visually examining teeth for caries lesion detection and assessment: 


 1.  Ask patient to remove any intraoral appliances (e.g., removable prostheses).

 2.  Clean surfaces with a toothbrush and water (in some patients, flossing between tight contacts may be needed and/or a more extensive prophylaxis may be necessary).

 3.  Isolate with cotton rolls if saliva will interfere with drying.

 4.  Examine all teeth and surfaces in order, first when the tooth is wet and then after gently air drying for 5 seconds.

 5.  The explorer is only an aid to visual caries examination and should never be used with force for caries detection. The appropriate use of the explorer includes only the following: 


•  to gently clean debris or remove plaque,

•  to very gently help confirm cavitation only when in doubt,

•  to aid in determination of lesion activity (e.g., soft dentin or rough-opaque enamel), and

•  after the tooth has been sealed or restored, to help assess the dental material’s integrity and retention.



 6.  After defects on tooth surfaces have been detected and assessed for severity, based on appearance and location, determine their origin—in other words, whether they are caries lesions or other defects, such as wear, fluorosis, and erosion. If they are caries lesions, then a determination of degree of activity (i.e., progressing or arrested) is necessary to complete the diagnosis of caries (see Chapter 2 for specifics).

 7.  Record findings.



In recent decades, a concerted effort has been made in dentistry to identify ways to enhance visual examination, including the use of magnification and the adoption of technology-based methods for detecting carious lesions and/or quantifying demineralization in non-cavitated lesions.16, 17 Magnification may be useful for tooth examination; however, there is relatively little research on its use for caries detection and assessment. Among the in vitro studies that do exist, comparisons of visual assessment with or without magnification present conflicting results. Some preliminary clinical data suggest that, although use of magnification may not affect the ability of expert clinicians to distinguish between different stages of lesion severity, this technology may lead to more aggressive treatment decisions.18 Thus, if magnification is to be used for caries detection and assessment, it must be used with caution. For example, it is possible that with increased magnification, non-cavitated lesions may actually appear cavitated, thus leading to more aggressive or unnecessary interventions.19
 
Although there are many technology-based instruments available to assist the clinician with the detection and monitoring of non-cavitated lesions, these are not “stand alone” diagnostic methods that can be used as a substitute for the dentist’s clinical judgment.16, 20 These methods serve as aids to visual examination and clinical decision-making. Examples include use of transillumination, digital fiber optic transillumination (DiFOTI), fluorescence (e.g., Diagnodent, Quantitative Light-Induced Fluorescence), electrical conductance/resistance, and optical coherence tomography, among many others. In general, when used correctly, these technologies can play an important role in caries lesion detection and, if they allow for quantification, they may additionally help stage the severity of a caries lesion and assist in the diagnosis of caries lesion activity by monitoring lesion changes over time and thus helping to select the most appropriate treatment choice/regimen for a particular patient in a private practice setting.17 Furthermore, systematic reviews suggest that these instruments have higher sensitivity but lower specificity than traditional visual caries detection methods at the earlier, non-cavitated stages in the caries process.20 This means that in populations for whom caries rates have fallen and caries progression rates have slowed, or in which caries rates are not high, the indiscriminant use of these technologies is likely to result in a high number of false-positive caries diagnoses, which could then, depending on how the instrument’s “caries” call is interpreted by the clinician, decrease the number of teeth that could benefit from non-invasive caries management interventions and/or increase the number of unnecessary restorations.19 Thus, although these technologies can be valuable aids to allow more objective caries detection, assessment, and monitoring (especially if a quantitative scale is provided), they require expertise and training for their correct use and for interpretation of the data they produce. As these methods are rapidly evolving, and new ones are constantly appearing on the market, the competent user of any technology-based caries detection method should always understand the strength of the supporting evidence and be able to interpret the data obtained, as well as to follow the manufacturer’s indications, contraindications, and instructions regarding proper use of the instrument.4




 


 Radiographic examination

Conventional and digital radiographs provide informative images of the teeth and jaws, and serve to document the patient’s dental condition at the beginning of treatment. Before ordering any radiographs, the dentist should review the patient’s oral health history and perform the clinical examination. When possible, any radiographs made by a previous dentist should be obtained, particularly those less than 3 years old.
 
The dentist determines which type of radiograph to obtain based on patient age, clinical findings, and oral health history. Certain factors place a patient at higher risk for oral problems, necessitating a more extensive radiographic survey; see Box 1-3. Radiographs should be made only when the diagnostic benefits outweigh the risks of exposure to ionizing radiation. The American Dental Association and the U.S. Food and Drug Administration (FDA) have issued a series of recommendations to assist practitioners with this decision (Table 1-3).


TABLE 1-3

Recommendations for Prescribing Dental Radiographs

 
 


	These recommendations are subject to clinical judgment and may not apply to every patient. They are to be used by dentists only after reviewing the patient’s health history and completing a clinical examination. Even though radiation exposure from dental radiographs is low, once a decision to obtain radiographs is made, it is the dentist’s responsibility to follow the ALARA (As Low As Reasonably Achievable) Principle to minimize the patient’s exposure.


	
	PATIENT AGE AND DENTAL DEVELOPMENTAL STAGE



	Type of Encounter
	Child with Primary Dentition (before eruption of first permanent tooth) 	Child with Transitional Dentition (after eruption of first permanent tooth
	Adolescent with Permanent Dentition (before eruption of third molars) 	Adult, Dentate, or Partially Edentulous
	Adult, Edentulous



	New Patient being evaluated for oral diseases
	Individualized radiographic exam consisting of selected periapical/occlusal views and/or posterior bitewings if proximal surfaces cannot be visualized or probed. Patients without evidence of disease and with open proximal contacts may not require a radiographic exam at this time.
	Individualized radiographic exam consisting of posterior bitewings with panoramic exam or posterior bitewings and selected periapical images. 	Individualized radiographic exam consisting of posterior bitewings with panoramic exam or posterior bitewings and selected periapical images. A full-mouth intraoral radiographic exam is preferred when the patient has clinical evidence of generalized oral disease or a history of extensive dental treatment. 	Individualized radiographic exam, based on clinical signs and symptoms.



	Recall Patient with clinical caries or at increased risk for caries
	Posterior bitewing exam at 6- to 12-month intervals if proximal surfaces cannot be examined visually or with a probe. 	Posterior bitewing exam at 6- to 18-month intervals
	Not applicable.



	Recall Patient with no clinical caries and not at increased risk for caries 	Posterior bitewing exam at 12- to 24-month intervals if proximal surfaces cannot be examined visually or with a probe. 	Posterior bitewing exam at 18- to 36-month intervals
	Posterior bitewing exam at 24- to 36-month intervals
	Not applicable.



	Recall Patient with periodontal disease 	Clinical judgment as to the need for and type of radiographic images for the evaluation of periodontal disease. Imaging may consist of, but is not limited to, selected bitewing and/or periapical images of areas where periodontal disease (other than nonspecific gingivitis) can be demonstrated clinically. 	Not applicable.



	Patient (New and Recall) for monitoring of dentofacial growth and development, and/or assessment of dental/skeletal relationships.
	Clinical judgment as to need for and type of radiographic images for evaluation and/or monitoring of dentofacial growth and development or assessment of dental and skeletal relationships. 	Clinical judgment as to need for and type of radiographic images for evaluation and/or monitoring of dentofacial growth and development, or assessment of dental and skeletal relationships. Panoramic or periapical exam to assess developing third molars.
	Usually not indicated for monitoring of growth and development. Clinical judgment as to the need for and type of radiographic images for evaluation of dental and skeletal relationships.



	Patient with other circumstances including, but not limited to, proposed or existing implants, other dental and craniofacial pathoses, restorative/endodontic needs, treated periodontal disease, and caries remineralization
	Clinical judgment as to need for and type of radiographic images for evaluation and/or monitoring of these conditions.
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From American Dental Association, Council on Scientific Affairs; U.S. Department of Health and Human Services, Public Health Service and Food and Drug Administration: Dental radiographic examination: recommendations for patient selection and limiting radiation exposure, <http://www.ada.org/~/media/ADA/Member%20Center/FIles/Dental_Radiographic_Examinations_2012.ashx/> 2012.




BOX 1-3

Clinical Situations for Which Radiographs May Be Indicated
 


Positive historical findings




•  Previous periodontal or endodontic treatment

•  History of pain or trauma

•  Family history of dental anomalies

•  Postoperative evaluation of healing

•  Remineralization monitoring

•  Presence of implants, previous implant-related pathosis, or evaluation for implant placement




Positive clinical signs/symptoms




•  Clinical evidence of periodontal disease

•  Large or deep restorations

•  Deep carious lesions

•  Malposed or clinically impacted teeth

•  Swelling

•  Evidence of dentofacial trauma

•  Mobility of teeth

•  Sinus tract (fistula)

•  Clinically suspected sinus pathosis

•  Growth abnormalities

•  Oral involvement in known or suspected systemic disease

•  Positive neurologic findings in the head and neck

•  Evidence of foreign objects

•  Pain and/or dysfunction of temporomandibular joint

•  Facial asymmetry

•  Abutment teeth for fixed or removable partial prosthesis

•  Unexplained bleeding

•  Unexplained sensitivity of teeth

•  Unusual eruption, spacing, or migration of teeth

•  Unusual tooth morphology, calcification, or color

•  Unexplained absence of teeth

•  Clinical erosion

•  Peri-implantitis






 
Dentists in general practice commonly use several types of radiographs to examine the patient for signs of pathologic conditions, caries, periodontal or periapical problems, and remnants of missing teeth, and to examine the quality of existing dental restorations. The primary intraoral exposures are periapical, interproximal (or bite-wing), and occlusal projections. The dentist can select from among several types of extraoral radiographs, with the panoramic being most frequently used for examining areas not readily visualized with intraoral films.
 
Periapical radiographs should show all of a particular tooth and the surrounding bone. Useful for imaging the teeth, detecting caries, and documenting signs of periodontal and periapical disease, these radiographs are limited by their size and the need to be placed in the mouth. A complete mouth survey of a completely dentate patient usually consists of 16 to 20 periapical radiographs along with four interproximal radiographs (Figure 1-16).



[image: Image]


FIG 1-16​A 22-image complete mouth survey (CMS) consisting of 18 periapical and 4 bite-wing radiographs. The patient exhibits radiographic signs of rampant dental caries, impacted mandibular third molars, and erosion of the maxillary anterior teeth. Source: (Courtesy Dr. Erika Benavides.) 





 
Horizontal and vertical interproximal or bite-wing radiographs show the coronal portion of the teeth in both arches and the alveolar crestal bone. Most frequently used for the detection of interproximal caries and for evaluating crestal bone height, bite-wing radiographs are also valuable as a screening tool for patient evaluation before deciding to make posterior periapical radiographs.
 
Occlusal radiographs are placed over the teeth in the occlusal plane. In adults, their use is limited to visualizing palatal lesions and searching for impacted or supernumerary teeth. The film can also be helpful in documenting expansion of bone in the mandible or salivary stones in the ducts of the submandibular gland (Figure 1-17).
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FIG 1-17​A mandibular occlusal radiograph showing a sialolith in the patient’s right submandibular gland duct. 





 
The panoramic radiograph (also referred to as a pantomograph) displays a wide area of the jaws and hence enables evaluation of structures not visible in intraoral projections (Figure 1-18). Relatively easy to expose, the radiographs may help detect developmental anomalies, pathologic lesions of the teeth and jaws, or other bone fractures. In adults, dentists most commonly use this radiograph to evaluate third molar position or the condition of edentulous areas of the jaws before fabricating removable prosthodontics or placing implants. Because of the lower resolution and superimposition of structures, a film-based panoramic radiograph does not provide the fine detail necessary to diagnose caries or document periodontal bone loss. Digital panoramic radiographs are approaching the diagnostic yield of intraoral radiographs and may be used in combination with bite-wing images.
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FIG 1-18​A panoramic radiograph of a patient after a fist fight. Note the fracture on the right anterior mandible repaired with surgical plates. On the left ramus, there is a displaced condylar neck fracture, a fracture of the anterior ascending ramus, and signs of a displaced fragment superimposed over the angle of the mandible. 





 
There are several situations in which imaging information in the third dimension is beneficial in diagnosis and treatment planning. Some examples include the placement of dental implants, evaluation of the relationship of third molar root tips to the mandibular canal before surgery, assessment of bony expansion for pathologic jaw lesions, or the analysis of jaw relationships in orthodontics. In the past, this information could be gained only from medical computed tomographic (CT) examination, but today, cone-beam CT (CBCT) scanners dedicated to maxillofacial imaging are available (Figure 1-19). This equipment permits acquisition of three-dimensional images with a lower radiation dose than with a medical scanner.
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FIG 1-19​Multi-planar cone beam computed tomographic (CBCT) images and a three-dimensional volumetric reconstruction of a large, well-defined, low-density periapical lesion associated with an endodontically treated maxillary right central incisor. The lesion is causing expansion and perforation of the buccal and palatal cortical plates. Source: (Courtesy Dr. Erika Benavides.) 








 Other diagnostic aids
 
 Study casts

Study casts are used during the examination stage to document and analyze the patient’s dentition before providing treatment. Individual casts show the position and inclination of teeth and can be used to create matrices for fabricating temporary restorations. Study models should be obtained and mounted on an articulator to evaluate occlusal relationships whenever prosthodontic treatment is planned. The dentist can also use mounted casts to evaluate the necessity for preprosthetic surgery, especially in the edentulous patient with large maxillary tuberosities. Casts can also serve as visual aids for presenting information to patients.



 Diagnostic wax-ups and altered casts

Diagnostic wax-ups on study casts help the practitioner and patient visualize the tooth form, contour, and occlusion that will result from the proposed treatment. Wax-ups are especially useful when missing teeth are to be replaced or existing teeth significantly altered. The casts are usually mounted on an articulator to evaluate the waxing in the proposed functional relationship.
 
Altered casts should be made on duplicate models of the original study casts. Study casts are useful for establishing ideal relationships for jaw segments in planning orthognathic surgery or extensive fixed prosthodontic treatment. When the new relationships have been finalized, templates (thermoplastic shims) can be made from the altered casts to serve as guides for tooth preparation or the location of tooth and jaw position during surgery.



 Occlusal splints

When patients exhibit signs of temporomandibular dysfunction (TMD), such as jaw muscle pain or chronic headaches, it may be advisable to construct a passive occlusal splint to relieve symptoms. In such a situation, the occlusal splint becomes both a treatment modality and a diagnostic aid. If the pain persists after splint therapy, the clinician may need to reevaluate the initial working diagnosis of TMD and search for alternative causes for the pain.



 Caries excavation

Caries excavation, in addition to being an operative procedure, can also serve as a diagnostic technique. For example, it may be necessary to remove caries from a severely decayed tooth, often before endodontic therapy, to determine whether the tooth can be restored. Extensive treatment for a tooth may be contraindicated if it is not restorable, and the tooth should be extracted. The issue of restorability is discussed in greater depth in Chapters 8 and 9.



 Consultation

When is consultation with another dentist or a physician about the patient necessary or advisable? In general, if the primary care provider has questions concerning the patient’s general health, or the diagnosis or treatment of the patient’s oral problems, it is in everyone’s best interest to seek further guidance. For example, it may be appropriate to contact the patient’s physician to establish any medical diagnoses and to consult about the capacity of the patient to withstand dental treatment. When a consultation is sought, it must be implemented with the patient’s understanding and consent. The consultation, whether obtained by telephone, facsimile, letter, or electronic mail, should include 


•  Identifying information about the patient (i.e., complete name, date of birth)

•  A summary of significant findings from the general and/or oral health history

•  A brief description of the overall treatment plan

•  A clear description of the information requested from the consultant

•  The requesting dentist’s name, address, and telephone number



If the information is obtained by telephone, ideally the consultation should be followed up with some form of documentation from the consultant that can be retained in the patient’s record. At a minimum, a summary of the interaction should be entered into the patient’s record.



 Biopsy

Biopsy procedures are indicated to diagnose persistent oral lesions or to ensure that a previously diagnosed condition is still benign. The procedure consists of removing all or part of a lesion and submitting the tissue for histologic evaluation by a pathologist. Dentists should not hesitate to biopsy lesions themselves, or to refer the patient for further evaluation and treatment, especially when the lesions are suggestive of oral cancer.



 Medical laboratory tests

Recent years have seen a steady increase in the number of patients with serious systemic disease who present for oral healthcare. Many may be taking medications that alter their blood coagulation time or immune system. In other situations, the dentist may suspect that a patient has an untreated systemic problem, such as leukemia or diabetes, that can only be confirmed with laboratory tests. Certain surgical procedures may require laboratory testing before treatment is provided. In these situations, the dentist usually refers the patient to a general health provider and requests a copy of the test results.
 
Screening for diabetes, high blood pressure, high cholesterol, and other chronic conditions may be performed by members of the dental profession in the future.21 Practitioners should be cautious, however, about performing tests for conditions about which they would be unable to counsel the patient adequately. The patient should instead be referred to a general medical health provider for evaluation.



 Microbiologic and other testing systems

The use of microbiologic tests in dental offices currently is limited, but in the future will become more widely used, especially as a tool for diagnosing caries susceptibility and periodontal disease activity.
 
Caries susceptibility can be evaluated by measuring the quantity of cariogenic bacteria, such as Streptococcus mutans and lactobacilli. A sample of the patient’s saliva is placed on a special agar medium, which is then incubated. The patient’s caries risk is related to the number of bacterial colonies that grow on the plate. A low salivary flow rate (<1 ml/min of stimulated saliva) and low salivary buffering capacity represent risk factors for increased caries activity. The evaluation of substances in a patient’s saliva has the potential to serve as a non-invasive test for several oral and systemic diseases.
 
Determining levels of enzymes and inflammatory mediators in blood serum or gingival crevicular fluid can provide evidence of active periodontal disease. Deoxyribonucleic acid (DNA) probes can also be used to screen for signs of periodontal disease.





 Documentation

All examination results and diagnoses must be clearly documented in the patient record. Record entries need to be accurate, complete, and consistent between patients. This can be challenging if there are multiple clinicians in a dental office or in an environment with a large turnover in clinicians and patients, such as a dental school. Consistent paper or electronic forms are helpful, as are standardized abbreviations. 
[image: Image] See eTable 1-1 for a full list of abbreviations. 


eTABLE 1-1

The University of Michigan School of Dentistry List of Abbreviations

 
 


	This list is intended to assist clinicians decipher abbreviations.

	To reduce errors and misinterpretation, clinicians should refrain from using abbreviations in notes and prescriptions.

	General


	3
	check



	A&O 	alert and oriented



	adj 	adjust(ment)



	AMA 	against medical advice



	appt 	appointment



	ASA + I, II or III 	American Society of Anesthesiologist Classification



	ASAP 	As soon as possible



	BA 	broken appointment



	beh 	behavior



	bond 	bonding



	BP 	blood pressure



	brux 	brux(er) (ism)



	CA 	cancelled appointment



	CAV 	cavity check



	CC 	chief concern/complaint



	ck 	check



	CO 	centric occlusion



	cons 	consultation



	CR 	caries removal



	CR 	centric relation



	d/c 	discontinue



	def 	defective



	del 	deliver



	DentHx 	dental history



	dx
	diagnosis



	DZ 	disease



	emerg 	emergency



	endo 	endodontic



	eval 	evaluation



	exam 	examination



	f/u 	follow up



	freq 	frequent



	FX 	fracture



	H/O 	history of



	H&C 	hot and cold



	HH 	health history



	HPI 	history of present illness



	HX, HX/O 	history, history of



	hyg 	hygiene



	ID 	identification



	immed 	immediate



	imp 	impression



	indir 	indirect



	iso 	isolation



	iv 	intravenous



	LA 	local anesthetic, anesthesia



	lab 	laboratory



	MedHx 	medical history



	Meds 	medication



	MHR 	medical history review



	mod 	moderate



	MP 	mouth prop



	n/a 	not applicable



	n/c 	no charge



	NKA 	no known allergy



	NKDA 	no known drug allergy



	NS 	no show



	NSF 	no significant findings



	NV 	next visit



	OBS 	observe



	occ 	occlus(al) (ion)



	OS 	oral surgery



	OTC 	over the counter



	palp 	palpation



	Perio 	periodontal



	POI 	post-operative instructions



	pol 	polish



	porc 	porcelain



	post op 	post operative



	pre op 	pre-operative



	prefab 	prefabricated



	prelim 	preliminary



	premed 	premedicated



	prep 	prepar(e)(ation)



	PRN 	as needed



	prog 	prog(nosis) (ress)



	pros 	prosthodonti(cs) (st)



	prosth 	prosthetic, prosthodontic



	prov 	provisional



	pt 	patient



	PX 	prognosis



	Q 	question



	r/o 	rule out



	RC 	recall



	RCT 	root canal therapy



	RDI 	rubber dam isolation



	re-eval 	re-evaluation



	REC 	recommend



	reg 	regular



	rest 	restor(ation) (e)



	RMH 	reviewed medical history



	ROS 	review of systems



	RTC 	return to clinic



	Rx 	prescription



	s/p 	status post



	sed 	sedative



	sens 	sensitive



	SX 	surgery



	Symp 	symptoms



	TB 	toothbrush



	TBI 	tooth brushing instructions



	Temp 	temporary



	Tx 	treatment



	w/ 	with



	W/O 	without



	WNL 	within normal limits



	y/o 	years old



	
	upper



	
	lower


	Location


	ant 	anterior



	B 	buccal



	CEJ 	cementoenamel junction



	D 	distal



	F 	facial



	L 	lingual



	LL 	lower left



	LR 	lower right



	lrg 	large



	Lt 	left



	M 	mesial



	mand 	mandibular



	max 	maxi(lla) (llary) (mum)



	O 	occlusal



	P 	palatal



	POST 	posterior



	prox 	proximal



	quad 	quadrant



	Rt 	right



	sub-g 	subginigival



	supra-g 	supragingival



	u 	upper



	UL 	upper left



	UR 	upper right


	Condition


	COPD 	chronic obstructive pulmonary disease



	CVA 	cerebrovascular accident



	edent 	edentulous



	HBV 	hepatitis B



	HCV 	hepatitis C



	HTN 	hypertension



	LPJI 	late prosthetic joint infection



	MI 	myocardial infarction



	MRSA 	Methicillin-resistant Staphylococcous aureus



	SBE 	sub-acute bacterial endocarditis



	TMD 	temporomandibular joint disorder



	URI 	upper respiratory infection


	Measurement


	BMI 	body mass index



	cm 	centimeter



	g 	gram



	Kg 	kilogram



	m 	meter



	Mcg 	micrograms



	mg 	milligram



	tbsp 	tablespoon



	tsp 	teaspoon


	Material


	acr 	acrylic



	alg 	alginate



	am or amal 	amalgam



	Au 	gold



	bond 	bonding agent



	CaOH 	calcium hydroxide



	cem 	cement



	GI 	glass ionomer



	GIC 	glass inonmer cement



	IRM 	intermediate restorative material



	Mtx 	matrix



	PIP 	pressure indicating paste



	PVS 	polyvinyl siloxane



	ZOE 	zinc oxide eugenol


	Medication


	ABX 	antibiotics



	ASA + mg. 	aspirin



	BID 	two times a day



	CHX 	chlorhexidine



	disp 	dispense



	epi 	epinephrine



	EtOH 	ethyl (drinking) alcohol



	FL 	fluoride



	lido 	lidocaine



	mepiv 	mepivicaine



	N2O 	nitrous oxide



	NaF 	sodium fluoride



	NSAID 	nonsteriodial anti-inflammatory drug



	QD 	once a day



	QID 	four times a day



	SIG 	write on label



	TID 	three times a day



	xylo 	Xylocaine


	Treatment


	Bx 	biopsy



	CLD 	complete lower denture



	CR 	crown



	crn lngth 	crown lengthening



	CUD 	complete upper denture



	DPC 	direct pulp cap



	EOE 	extraoral examination



	etch 	acid etch



	ext 	extract(ion)



	FGC 	full gold crown



	FPD 	fixed partial denture



	impl 	implant



	impr 	impression



	inf 	infiltration



	IOE 	intraoral examination



	IPC/IPT 	indirect pulp cap/therapy



	OCD 	over complete denture



	OE 	oral examination



	OHI 	oral hygiene instructions



	P & C 	post and core



	PFM 	porcelain fused to metal



	prophy 	prophylaxis



	PRR 	preventive resin restoration



	PVC 	porcelain veneer crown



	recem 	recement



	rel 	reline



	RPD 	removable partial denture



	RPD 	removable partial denture



	S&RP 	scaling and root planing



	SC 	scale



	SC/RP 	scaling and root planing



	seal 	sealant



	sed 	sedative



	SM 	space maintainer



	SSC 	stainless steel crown



	STE 	soft tissue exam



	t cond 	tissue condition(er) (ing)



	temp CLD 	mandibular stayplate



	temp CUD 	maxillary stayplate



	temp L RPD 	mandibular flipper



	temp U RPD 	maxillary flipper


	Imaging


	AO 	anterior occlusal radiograph



	bwx 	bite wing x-ray



	CBCT 	cone bean computerized tomography



	Ceph 	cephlometiric film



	CXR 	chest x-ray



	FMS 	full mouth survey



	FMX 	full mouth x-rays



	MRI 	magnetic resonance imaging



	Occ 	occlusal radiograph



	PA 	periapical radiograph



	Pan 	panoramic radiograph



	PAX 	periapical x-ray


	Structure


	IA 	inferior alveolar



	IAN 	inferior alveolar nerve



	MGJ 	mucogingival junction



	ms 	muscle



	MSA 	middle superior alveolar



	PSA 	posterior superior alveolar



	TMJ 	tempromandibular joint


	Ortho/Pedo


	AW 	arch wire



	B&L 	band and loop



	band 	banding



	coop 	cooperative



	DB 	debond



	decal 	decalcified area



	FTT 	failure to thrive



	HG 	head gear



	hypoplas 	hypoplasia area



	LLHA 	lower lingual holding arch



	MMP 	Molt mouth prop



	OB 	overbite



	SS 	Stainless Steel


	Prosthodontics


	abut 	abutment



	appl 	appliance



	BS 	bite splint



	CD 	complete denture



	CP 	centric position



	CR 	centric relation



	fmwk 	framework



	ICP 	intercuspal position



	MI 	maximum intercuspation



	OVD 	occlusal vertical dimension



	RBFPD 	resin-bonded fixed partial denture: Maryland bridge



	RCP 	retruded constant position



	reb 	rebase


	Periodontics


	BOP 	bleeding on probing



	CAL 	clinical attachment level



	calc 	calculus



	GI 	gingival index



	ging 	gingiva



	PD 	pocket/probing depths



	PSR 	periodontal screening and recording


	Surgery


	FTMPF 	full thickness mucoperisteal flap



	INR 	international normalized ratio



	Mal Class 	Mallampati classification



	NPO 	nothing by mouth



	RAO2 	room air saturation


	Endodontics


	Ca [OH]2 	calcium hydroxide



	CB 	carrier based obturation



	CP 	cotton Pellet



	CW 	continuous wave obturation



	EAL 	electronic apex locator



	F 	fine



	GP 	gutta percha



	LC 	lateral condensation



	MAF 	master apical file



	MC 	master cone



	NaOCl 	sodium hypochlorite



	Ni Ti 	nickel titanium



	WL 	working length



	WVn 	warm vertical obturation
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Courtesy the University of Michigan School of Dentistry, Ann Arbor, MI.



Progress or treatment notes document each appointment. These notes can include appointment-specific diagnoses, evidence of health history review, details of treatment provided, patient behavior, and plans for the next visit (Figure 1-20). Entries must be stated clearly and objectively. Treatment detail should include the teeth or soft tissue area treated, medications administered, and details surrounding the treatment procedures. Any potentially life threatening condition or medical problem that could have a significant impact on the dental treatment should be displayed in a prominent place in the record. Examples include allergies, need for premedication, and avoidance of epinephrine.
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FIG 1-20​Example of a Treatment Note entry. 





 
The retention of study models for all patients presents storage problems. No specific guidelines for retention exist, but many dentists retain casts for patients who have had orthodontic treatment or extensive prosthodontic work. It is possible to digitize models and store the data electronically. The models can be recreated at a later date if necessary.
 
Color photographs and digital images of patients are excellent methods for recording patient findings, both before and after treatment. Some practitioners, especially orthodontists, routinely take photographs of all their patients. Intraoral video cameras are used to educate patients about specific problems in their mouths. Many systems can instantaneously print still images that can be given to the patient or placed in the record.
 
Several varieties of worksheets and dental charts are available for recording findings, diagnoses, and treatment recommendations. The choice of forms is a personal decision. Ideally, entries should be made in pen for permanence, with black ink to facilitate photocopying. The union of digital photographs and digital radiography with electronic charting and procedural notes has led to the creation of an electronic patient record, EPR.
 
Physical and electronic patient records must be maintained in good order and be retrievable even after the patient has left the dental practice. Good record keeping, complete examination documentation, and the ability to retrieve the record represent essential elements in dental practice. In the event of litigation, good documentation can protect the dentist by demonstrating a high level of professional competence. Good records help prevent litigation, win a malpractice suit, or decrease damages. Patients who change practitioners have a legal right to obtain copies of recent radiographs. Finally, an additional important reason for maintaining a complete diagnostic and treatment-related information/file for each patient is that the dentist may have the unpleasant duty of providing dental records, postmortem, for the purpose of patient identification.





 Review questions




•  What are the major categories of information required to begin to create a treatment plan?

•  Describe techniques that can be used and techniques to be avoided when interviewing a dental patient.

•  What are the components of a patient history? What information is included in each of those components?

•  List indications for obtaining study casts as part of the initial examination of the patient.

•  When the dentist requests a consultation with a physician or other healthcare provider, what information is the dentist seeking and how will it be recorded in the patient record?
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 Patient diagnosis
 
 Diagnoses and problems

Armed with the significant findings from the examination process, the dentist now begins to assemble a list of diagnoses for the patient. Diagnoses are precise, scientific terms used to describe variations from normal. They can be applied to a systemic disease, such as diabetes, or a specific oral health condition, such as aggressive periodontitis. Other examples of diagnoses include occlusal caries, irreversible pulpitis, squamous cell carcinoma (SCCA), and Class II malocclusion. Often, more than one finding may be necessary to formulate a diagnosis. For example, a tooth that appears darker than the others may or may not be a significant finding. This finding, concurrent with a tooth that tests negative to electric pulp testing and the radiographic appearance of a periapical radiolucency, would strongly suggest pulpal necrosis.


[image: Image] Images in the tables can be viewed larger in the expanded chapter on Evolve.

Several types of diagnoses are possible. When several findings point clearly to a specific disease entity, the clinician may make a definitive diagnosis, indicating a high level of certainty. On the other hand, when the findings suggest several possible conditions, the process of distinguishing among the list of possibilities is referred to as a differential diagnosis. For example, the differential diagnosis of a lump on the patient’s palate might require differentiation among such possibilities as a maxillary torus, a salivary gland tumor, or an odontogenic infection. Without more information, such as findings from a radiograph or a biopsy result, it may be impossible to reach a definitive diagnosis. A “golden rule” of treatment planning is that a diagnosis should be made before treatment begins. When the diagnosis is uncertain, but it is prudent to begin some type of treatment, a working or tentative diagnosis may be made. Diagnostic tests, consultation with other providers, or reevaluation of the patient will usually be required to either confirm the diagnosis or to change to a new, more definitive, diagnosis.
 
On many occasions, a precise diagnosis that matches a significant finding may not be achievable. For example, the patient may reveal that he or she has limited funds available for dental treatment. This is a significant finding that may affect the treatment plan but it does not fit the classic definition of a diagnosis. Such issues are typically referred to as problems. Patient problems can be general or specific issues that suggest the need for attention. Common examples of patient problems include dental pain of undetermined origin, fear of dental treatment, or the patient who requires the assistance of a caregiver to brush the teeth.



 Benefits of a diagnosis and problem list

After completing the patient examination, the dentist must assemble and organize all the significant findings to create a list of patient diagnoses and problems. This list is then documented in the patient record. The benefits of creating such a list include:
 
 Foundation for the treatment plan

When generating a patient’s treatment plan or plan of care each treatment on the plan must be justified by one or more diagnoses or reasons for treatment. The patient’s diagnosis is the essential basis for any treatment plan. A treatment plan that lacks this foundation is often missing key components. Important patient concerns and/or oral health problems may be overlooked and go untreated.



 Organization

Diagnoses and problems can be sorted and organized more readily than findings. The dentist typically lists the important issues first, such as the chief complaint, with other diagnoses following in order of significance. This process of prioritization sets the stage for developing a sequenced treatment plan.



 Professional competence

Documenting diagnoses in the record provides an important safeguard against avoiding the appearance of providing unnecessary treatment. In the event of malpractice litigation, dentists who list this information fare better than those who do not. A discussion of standardized codes is featured in the In Clinical Practice box.
 




IN CLINICAL PRACTICE
 


Diagnostic codes

As discussed throughout this chapter, the dentist should always have arrived at a diagnosis, whether definitive or tentative, before beginning the patient’s treatment. Each treatment procedure should be rationalized with a specific diagnosis or set of diagnoses. The benefits of utilizing a standardized system of diagnostic nomenclature and coding are significant and include: accurate data recording; effective and efficient communication; treatment outcome tracking; evaluation of treatment outcomes; quality improvement; and facilitation of third party accounting, billing, and payment. As dental patients become more medically complex, frequently with multiple healthcare providers and insurers, standardized terminology and coding for diagnoses and treatment procedures have become essential. The increasing use of electronic health records (EHR) and electronic dental records (EDR) requires encoded standard health terminology. Universally accepted diagnostic codes will provide a foundation for integrating interprofessional (IP) patient care (see Chapter 5), and coordinating services between dental care providers and other healthcare providers.
 
Currently, three diagnostic coding systems are used in U.S. dentistry: the dental subset of SNOMED CT known as SNODENT; the Code on Dental Procedures and Nomenclature also referred to as Current Dental Terminology (CDT); and the International Classification of Diseases—Clinical Modification, Release 9 (ICD-9-CM).
 
The International Statistical Classification of Diseases and Related Health Problems, also called the International Classification of Diseases (ICD), evolved from the International Lists of Diseases and Causes of Death created and revised decennially beginning in the late 19th century (1891). After World War II, the World Health Organization (WHO) assumed the responsibility of maintaining and updating these lists. The tenth version, ICD-10, has been adopted by many WHO member countries since 1994. In the U.S., ICD-10-CM and ICD-10-PCS (ICD-10 procedure coding system) is scheduled for implementation in 2015. ICD-11 is currently under development by the WHO and implementation is expected by 2017.
 
CDT has been developed by the American Dental Association (ADA) to achieve uniformity, consistency, and specificity in accurately reporting dental treatment and to enable efficient processing of dental claims. The first CDT Code set was published in 1969 as the Uniform Code on Dental Procedures and Nomenclature in The Journal of the American Dental Association. Since then, updates have been released periodically by the ADA. In 2000 the CDT Code was designated as a HIPAA standard code set. Any claim submitted on a HIPAA standard electronic dental claim form must use dental procedure codes from the version of the CDT Code in effect on the date of service. Increasingly, insurance companies are requiring a specific diagnosis or diagnoses for each dental procedure. In 2012 the ADA updated the dental claim form to support reporting up to four diagnosis codes per dental procedure. SNODENT (see later) is the best resource for the diagnosis codes. The claim form also contains ICD-9 CM and ICD-10 CM diagnosis codes for medical procedures provided by dentists who are eligible providers.
 
The SNOMED Clinical Terms (SNOMED CT) document was released in 2002 as a convergence of The College of American Pathologists (CAP) SNOMED reference terminology (SNOMED RT) and the United Kingdom’s Clinical Terms Version 3 (formerly known as the Read Codes). The CAP began the development of Systematized Nomenclature of Pathology (SNOP) in 1965. In 1974 SNOP was expanded from a pathology-centric nomenclature to a broader version called the Systematized Nomenclature of Medicine (SNOMED). SNOMED RT was the 2000 updated version, containing a broad range of basic sciences, laboratory, and specialty medicine terminology for the EHR environment and cross-mapped to ICD-9 CM. In 2007 an international nonprofit organization, the International Health Terminology Standards Development Organization (IHTSDO), was created in Denmark to continue the updating, maintenance, and distribution of the SNOMED CT.
 
Both SNOMED CT and ICD have included only limited terminology for dental problem description and diagnosis. The ADA began development of the Systematized Nomenclature of Dentistry (SNODENT) in the 1990s. In 2007 the ADA began the process of updating SNODENT for electronic dental record use and for inclusion as a subset of SNOMED CT by cross-mapping SNOMED CT, ICD-9, and ICD-10. In 2012 the ADA and IHTSDO reached a licensing agreement for use of SNODENT as the dental subset of SNOMED CT. Eligible dental schools and practitioners who participate in Medicare and/or Medicaid may be required to use SNODENT for dental service claims, just as SNOMED CT is required terminology for these same payers. As a component of IHTSDO, the ADA is collaborating with the WHO to ensure that the oral health codes within ICD-11 are complete and are comparable and compatible with SNODENT.
 
As this process unfolds, it is anticipated that the use of standardized and encoded diagnostic terminology will become the norm in dental practice.
 
For further discussion of this topic, the reader is referred to Kelly Soderlund: SNODENT takes the global stage: ADA and WHO evaluating latest version of International Classification of Diseases, ADA News April 11, 2013. Or visit: http://www.ada.org and http://www.ihtsdo.org.
 






 Patient education

At the conclusion of the examination, the dentist should inform the patient about his or her oral condition. A list of diagnoses and problems provides a convenient and straightforward way to share this information. Discussing diagnoses and problems with the patient becomes part of the process of obtaining informed consent to provide treatment.



 Standard of care

Dental professional organizations typically include in their codes of ethical principles the expectation that the dentist will arrive at a diagnosis and inform the patient of that diagnosis before beginning treatment. Most dental boards now explicitly require a documented diagnosis of the patient’s condition before the dentist begins treatment.





 The comprehensive patient diagnosis

The patient’s comprehensive diagnosis list or patient diagnosis is a compilation of any of the patient’s problems or concerns that require (1) recognition, (2) management, or (3) treatment.
 
Not all diagnoses will require therapeutic or surgical intervention at the time of initial treatment planning. Some diagnoses need only to be identified and recognized at this juncture. A frequently encountered example is the patient with an amalgam tattoo. Any pigmented lesion in the oral cavity warrants our attention—but when the history, clinical appearance, and lack of symptoms are consistent with a diagnosis of an amalgam tattoo, the usual course of action will be to record the presence, location, and appearance of the tattoo and to compare that description with the appearance of the tattoo at future periodic (recall) visits. Initial photographic images can facilitate this process. The diagnosis is explained to the patient and the patient is reassured as to the benign nature of the discoloration. No biopsy is necessary at this time.
 
A patient who, according to the American Heart Association guidelines, is at the highest risk for endocarditis will require antibiotic premedication for dental procedures for which tissue manipulation is expected. By taking into account issues relating to the patient’s general health (i.e., the potential for endocarditis) we are not treating the patient’s medical condition, but rather we are managing the patient’s general health needs by providing dental treatment in a manner consistent with professional practice standards and in the patient’s best general health interests.
 
The majority of a patient’s oral health diagnoses will be treated through some form of direct chemotherapeutic, surgical, or restorative intervention.
 
Most patient diagnoses can be expected to fall into the following categories. While it would be extremely unusual for any one patient to have issues in all of these categories, the general dentist can expect to regularly encounter all of these diagnoses in his or her family of patients (Box 2-1): 


 The patient’s chief concern

 General health issues that impact on dental treatment

 Diagnoses that evolve from the patient’s oral health history

 Diagnoses that evolve from the patient’s personal history

 Findings from the intraoral and extraoral exam

 Findings from the radiographic exam

 Disorders of the temporomandibular joint (TMJ) complex

 Skeletal and occlusal abnormalities

 Periodontal pathology

 Pathology of the pulp or apical periodontium

 Caries and noncarious abnormalities of the teeth

 Esthetic concerns and problems

 Defects or problems with restorations, an oral prosthesis and/or implants




BOX 2-1

Example of a Patient Diagnosis List
 

The following is an example of a diagnosis list for a dental patient. For clarity, acronyms and abbreviations are either avoided or explained. Tooth numbers are not included so as to avoid confusion with varying numbering systems. In this example, the diagnoses are generally broad (not tooth or surface specific) with the presumption that specific clinical findings relating to tooth and surface lesions are identified in the patient record. 


 1.  Chief concern: fractured maxillary right lateral incisor with exposed dentin and reversible pulpitis

 2.  Type 2 diabetes well controlled with oral hypoglycemic

 3.  Hypertension well controlled with medications

 4.  Allergic to penicillin and latex

 5.  Current smoker (30 pack-year smoking history)

 6.  Sporadic dental treatment history; last cleaning 3 years ago

 7.  Actinic keratosis on the lower lip

 8.  Hyposalivation

 9.  Multiple primary and secondary carious lesions (see charting for teeth and surfaces)

 10.  High caries risk

 11.  Localized moderate marginal periodontitis

 12.  Gingival recession on the facial surfaces of most posterior teeth

 13.  Root sensitivity on maxillary right canine

 14.  Maxillary left second molar with cervical caries penetrating into the pulp—necrotic pulp and chronic apical periodontitis*

 15.  Partial edentulism

 16.  Hypererupted maxillary left first molar

 17.  Upper and lower RPDs (removable partial dentures)—fractured clasp and poor retention with upper RPD



*Current American Academy of Endodontics designation: asymptomatic apical periodontitis (AAP).









 Common diagnoses
 
A. Diagnoses derived from the patient’s chief concern and other concerns

As described in Chapter 1, the patient interview begins with an investigation of the patient’s chief concern. A chief concern expressed as a request like “I need a check-up and cleaning” would not normally be carried over to the patient’s diagnosis as it would be a routine part of the patient’s plan of care. Any chief concern that will require patient-specific action by the dental team, however, should be included in the diagnosis (Figure 2-1).



[image: Image]


FIG 2-1​Example of oral problem that if symptomatic would warrant urgent treatment. Source: (Courtesy Dr. Lee Boushell, Chapel Hill, N.C.) 





 
A patient who presents to the initial examination visit with a chief concern described as “a toothache” definitely needs to have that problem recorded in the diagnosis. The way the problem is recorded, however, will vary with the findings that are available to the dentist at the initial visit. If, during the course of the initial examination, definitive tooth, pulp, and apical diagnoses can be determined, it will be appropriate to include all those related problems in the patient’s diagnosis. If the diagnosis for the “toothache” is suspected but unconfirmed, it may be listed in the diagnosis as a tentative or working diagnosis. If the diagnosis for the “toothache” is undetermined at the initial exam and it is difficult to even speculate on a diagnosis, it will then be appropriate to include the problem as tooth pain of undetermined origin in the diagnosis list.
 
Although often the chief concern is not an acute problem, that does not diminish its importance. Certainly, if the patient presents with a chief concern of “I don’t like my smile; my teeth don’t look good” that concern needs to be included in the diagnosis.
 
A patient may present with more than one concern and may have multiple treatment desires or objectives. Therefore, any patient concern – not just the chief concern – that may need to be addressed by the dental team is appropriate to include in the diagnosis list.



B. General health diagnoses

A wide variety of diagnoses can be made concerning a patient’s general health condition. Many of these diagnoses will be self-reported by the patient on the general health history questionnaire. The dentist may have additional concerns after reviewing the medication list, interviewing and examining the patient, and evaluating the vital signs. If any findings contradict the patient’s own appraisal/report of his or her general health, it may be necessary to contact the patient’s primary healthcare provider. Similarly, a patient who presents with signs or symptoms of an undiagnosed or untreated medical problem will need to be medically managed before, during, and following dental treatment (Figure 2-2).



[image: Image]


FIG 2-2​A, Bleeding diathesis. B, Clubbing associated with cardio-pulmonary disease. C, Diabetes. D, Herpes simplex virus. E, Hyperthyroidism. Source: (A, Courtesy Robert Henry, DMD, Lexington, KY; A, B, E, from Little JW, Falace DA, Miller CS, Rhodus NL: Dental management of the medically compromised patient, ed 8, St Louis, 2013, Mosby; C, from Bricker SL, Langlais RP, Miller CS: Oral diagnosis, oral medicine, and treatment planning, ed 2, Hamilton, 2002, BC Decker; D, from Sapp JP, et al: Contemporary oral and maxillofacial pathology, ed 2, St. Louis, 2004, Mosby.) 





 
Any general health issues that may have an impact on the treatment plan or the delivery of dental treatment should be included in the diagnosis. When possible, an objective qualifier should be added to indicate both the type of problem and the level of disease control.
 
For example: 


 Asthma with last attack 25 years ago versus asthma with weekly attacks

 Stable or unstable angina

 Controlled or uncontrolled hypertension

 Type 2 diabetes mellitus with the Hb A1C 7.0 measured 1 month ago

 History of head and neck radiation with total radiation to the jaw bones

 History of intravenous bisphosphonate use for the last 5 years in conjunction with breast cancer

 History of deep vein thrombosis – currently taking warfarin



An overview of medical problems and their management in the context of dental treatment is set forth in Chapter 7 (Systemic Phase of Treatment). Selected general health diagnoses are also detailed in Chapters 12 (Patients with Special Needs), and 17 (Geriatric Patients). Additionally, Chapter 13 discusses substance abuse problems; Chapter 14 addresses patients with dental anxiety; and Chapter 15 focuses on psychological disorders.



C. Patient considerations that influence the treatment plan

Patient considerations are those modifiers to treatment planning that are derived exclusively from information about the patient. The personal history and the oral health history can be a rich source for this information. Additionally, patient considerations will be revealed in the course of conversation over subsequent dental visits as the dental team and the patient become better acquainted. Some patient considerations, especially those that reflect the patient’s motivation and abilities to accept recommendations and execute behavioral changes, will be fully revealed only after considerable time and experience.
 
Throughout this book, the importance of including and weighing patient considerations in considering treatment options and formulating treatment proposals is emphasized. An understanding of patient choices and preferences is essential to the development of a treatment plan that will be acceptable to the patient and addresses his or her expectations. This understanding is also critical if the patient is to be fully involved in the treatment planning process and not only compliant, but energetically engaged in the treatment process as well. With the patient invested and engaged, the probability of success is also much improved and the patient is more likely to recognize and appreciate the benefits of the treatment that is rendered.
 
The following is a list of some of the patient considerations that can have significant impact in planning treatment for a patient. Such factors, when they are believed by either the patient or the dentist to limit the scope of treatment or to require modification in the way treatment can be delivered, should be identified and recorded in the patient’s diagnosis: 


 Patient’s level of knowledge relating to oral health issues and problems

 Patient’s ability to establish and maintain effective oral self-care practices

 Patient’s motivation to embark on dental treatment and the ability to sustain that effort

 Sufficient patient physical and mental stamina to engage in treatment in the face of competing personal priorities and family and society demands

 The resources – including time and money – necessary for participation in the treatment

 Reliable means of transportation to and from the dental office



Note: Chapter 18 specifically addresses the needs of patients who are motivationally compromised and/or have limited financial resources.



D. Extraoral diagnoses

When the patient walks (or is assisted) into the dental operatory for an initial oral examination, any tremors, imbalance, or abnormalities of posture, gait, sight, hearing, or cognition will be readily apparent. As discussed in Chapter 1, the initial oral examination of the dental patient includes taking vital signs and a visual and palpatory assessment of exposed skin surfaces of the head, face, and neck. On occasion, the patient may request an opinion concerning an abnormality that is identified during this stage of the initial examination; for example, the discovery of a colored lesion on the skin that the patient had been previously unaware of. If there is any question about the diagnosis in the dentist or the patient’s mind it will be appropriate for the dentist, as a healthcare provider, to refer the patient to a dermatologist or other clinician for evaluation and treatment. The dentist also should be cognizant of any underlying health problem that may affect the treatment planning or the manner in which dental treatment will be delivered. This section highlights some of the more common conditions that may become apparent during an extraoral examination that are likely to have a significant impact on treatment planning for the patient. The topics in this section are organized and sequenced in the order in which the extraoral examination is usually executed. For a more comprehensive and detailed analysis, the reader is referred to several authoritative textbooks in the Suggested Readings at the end of this chapter.
 
 Abnormalities apparent through general observation
 
 Parkinson’s disease (PD)

This degenerative disorder of the central nervous system causes involuntary uncontrolled movements. The disorder progresses to widespread motor function impairments and sensory, emotional, and cognitive dysfunction.
 
Classic signs include body rigidity, short dragging footsteps, and trembling hands. These patients often have challenges arranging transportation to the dental office, ambulating to the dental operatory, holding the mouth open during dental procedures, and performing daily oral self-care procedures (see Chapter 17 for more information).



 Arthritis

Both osteoarthritis and rheumatoid arthritis may affect multiple joints of the body, causing difficulty in walking and in head and neck movement. Impairment of the dominant hand joints may contribute to ineffective oral hygiene. When the temporomandibular joints are affected, the range of jaw movement may be limited.



 Cerebrovascular accident (CVA)

A CVA, also known as a stroke, occurs when there is a disruption in the blood supply and oxygen deprivation to a portion of the brain, causing the death of some brain cells. The immediate cause of the disruption is often a blood clot or thrombus. The patient may exhibit a temporary (and sometimes permanent) speech or motor deficit on the side of the body controlled by the affected portion of the brain. In the dental setting, the patient may manifest aphonia, dysphonia, and hemiplegia, and may have difficulty carrying out the activities of daily living independently. The patient may need assistance with oral hygiene activities.



 Neuromuscular disorders

Neuromuscular disorders are a group of diseases related to either muscles, nerves, or both that result in impaired movement and, with some conditions, sensory or other neurologic dysfunctions. These disorders can be categorized based on the cause. Examples include multiple sclerosis, Huntington disease, myasthenia gravis, muscular dystrophy, and idiopathic inflammatory myositis. These disorders may pose challenges to oral healthcare depending on the severity of the disease and the effects of treatment medications.



 Vital signs irregularities
 
 Hypertension (high blood pressure).

Patients may present at the initial visit with a history of hypertension, or hypertension may be suspected when the dental team assesses the blood pressure (see Chapter 1). When hypertension has no known cause it may be identified as essential hypertension, primary hypertension, or idiopathic hypertension. Hypertension is a risk factor for heart attack, stroke, and chronic kidney disease. Its high prevalence and low rate of diagnosis and treatment has been a major public health concern. Oral healthcare providers have the responsibility to refer patients with persistent elevated blood pressure, including those resistant to treatment, to a physician for evaluation, diagnosis, and treatment. A high blood pressure reading in the dental clinic may indicate the presence of a significant cardiovascular conditions such as left ventricular hypertrophy, aortic stenosis, or conduction defects that warrant pretreatment evaluation by a cardiologist. The patient’s cardiologist may wish to provide treatment, such as medication modification, to avoid perioperative cardiovascular complications. In addition, many antihypertensive medications have adverse oral effects, most notably hyposalivation, that are relevant to oral healthcare and treatment planning.



 Irregular pulse (arrhythmia; includes rhythm, intensity, rate abnormalities).

Arrhythmia is a general term for a group of conditions characterized by an irregular heartbeat. Some arrhythmias are genetic and others are acquired. Some are trivial; others can be life threatening. Severe arrhythmia can be precipitated by intense pain or by a variety of drugs or drug-drug interactions. The patient’s underlying cardiac condition may also play a role in the precipitation of a life-threatening arrhythmia. For example, in susceptible patients certain antibiotics can cause QT elongation and may precipitate a Torsade de pointe (Tdp), a severe ventricular fibrillation, and sudden cardiac arrest. To avoid precipitating severe arrhythmia it is important that the dentist identify patients who are at risk through their health and medication histories.




 


 Abnormalities apparent on the hands or exposed skin surfaces
 
 Arthritic hands

The hands (Figure 2-3) can provide insights into the patient’s general health. Swollen and inflamed joints can be signs of many autoimmune diseases, including rheumatoid arthritis. The disease or its treatment may influence oral health or oral healthcare; for example, additional help may be needed for effective oral hygiene; treatment modification may be necessary.



[image: Image]


FIG 2-3​Arthritic hands. Source: (Courtesy Dr. Rose Geist, Detroit, Mich.)








 Bruises (ecchymosis)

Bruises on the skin (Figure 2-4) can be a sign of an acquired or hereditary bleeding disorder and may warrant further investigation or treatment plan modification. They can also be the result of trauma or physical abuse.



[image: Image]


FIG 2-4​Ecchymosis. Source: (Courtesy Dr. Rose Geist, Detroit, Mich.)








 Splinter hemorrhages


[image: Image]Splinter hemorrhages are dots or vertical streaks of hemorrhages under the nails (eFigure 2-1). Nail trauma is the most common cause but skin disorders, systemic diseases, or medication use can also be responsible. Examples of systemic diseases that cause the condition include nail psoriasis, endocarditis, and systemic lupus erythematosus. Aspirin and warfarin are medications that have been reported to cause splinter hemorrhages.1



[image: Image]


eFIG 2-1Splinter hemorrhages. Source: (From Hordinsky MK, Sawaya ME, Scher RK: Atlas of hair and nails, Philadelphia, 2000, Churchill Livingstone.) 








 Pitting (or dependent) edema


[image: Image]Pitting edema is an abnormal accumulation of fluid in the extracellular space of lower limb tissue resulting in swelling that can be dimpled with finger pressure (eFigure 2-2). This may occur during pregnancy or may be associated with serious health problems such as congestive heart failure, kidney failure, or liver cirrhosis.



[image: Image]


eFIG 2-2Pitting edema. Source: (From Forbes CD, Jackson WD: Color atlas and text of clinical medicine, ed 3, London, 2003, Mosby.) 








 Nevi


[image: Image]It is not uncommon to find dark brown or black macules or papules on the skin of the face and neck (eFigure 2-3). The most common diagnosis of these lesions is nevi (plural for nevus). These most common benign tumors of the skin consist of clusters of nevus cells in the epidermis or dermis. By examining their clinical presentation, nevi can be differentiated from other common benign lesions of skin, such as dermatosis papulosa nigra or seborrheic keratosis, or from more serious conditions, such as malignant melanoma, pigmented basal cell carcinoma (BCCA), or SCCA. Oral healthcare providers play an important role in recognizing and identifying these pigmented lesions. When clinical findings are not discriminatory, referral to a dermatologist for evaluation and biopsy is indicated.



[image: Image]


eFIG 2-3Nevi. Source: (Published with permission. From Hueso-Gabriel L, Mahiques Santos L, Terrádez Mas L, Santonja López N: Nevos displásicos eruptivos tras el consumo de Melanotan. Actas Dermosifiliogr 2012;103(4):329-331. Copyright © 2011 Elsevier España, S.L. y AEDV. All rights reserved.) 








 Seborrheic keratosis


[image: Image]Seborrheic keratoses (eFigure 2-4) are light or dark brown lesions that are flat or slightly elevated on the skin of older individuals. The lesions vary in size but are usually less than 1 cm in diameter and have a velvety to finely verrucous surface. The dentist should be able to differentiate this condition from premalignant or malignant skin lesions; if in doubt, the patient should be referred to a dermatologist.



[image: Image]


eFIG 2-4Seborrheic keratosis. Source: (From Pfenninger JL, Fowler GC: Pfenninger and Fowler’s procedures for primary care, ed 3, Philadelphia, 2011, Mosby.) 








 Solar (or actinic) cheilosis and solar keratosis


[image: Image]Solar keratosis is a premalignant skin condition caused by sun damage and usually occurs in older individuals with light complexions who have experienced prolonged sunlight exposure, causing the skin to become scaly, rough, and slightly red and elevated. Solar cheilosis is solar keratosis of the lower lip (eFigure 2-5); it appears vermilion with indistinct mucocutaneous borders. The dental team should recommend strategies to prevent the development of lip or skin cancer including reducing sun exposure, wearing sun protective clothing, and use of applied sun block agents.



[image: Image]


eFIG 2-5Solar cheilitis and solar keratosis. Source: (From Neville BW, Damm DD, Allen C, et al: Oral and maxillofacial pathology, ed 4, St. Louis, 2016, Elsevier.) 








 Basal cell carcinoma (BCCA)


[image: Image]BCCA is a common neoplasm often found on the skin of adults who have a history of long exposure to sunlight (eFigure 2-6). In spite of being malignant, this condition rarely metastasizes. The patient should be referred to a dermatologist for definitive diagnosis and treatment.



[image: Image]


eFIG 2-6Basal cell carcinoma. Source: (From Rigel DS, Robinson JK, Ross MI, et al: Cancer of the skin, ed 2, Edinburgh, 2011, Saunders.) 








 Squamous cell carcinoma (SCCA)


[image: Image]SCCA, a malignant neoplasm of epidermal or epithelial origin, has potential for distant metastasis (eFigure 2-7). Although less common than BCCA on the skin of the head and neck, it has a significantly higher morbidity and mortality. Early detection and treatment is the key to survival. Oral health professionals should be prepared to recognize a variety of clinical presentations of early SCCA. If detected, timely referral for further evaluation is warranted.



[image: Image]


eFIG 2-7Squamous cell carcinoma (lip). Source: (From Neville BW, Damm DD, Allen C, et al: Oral and maxillofacial pathology, ed 4, St. Louis, 2016, Elsevier.) 








 Melanoma


[image: Image]Melanoma, a malignant neoplasm of melanocytes in the basal layer of the epidermis and epithelium, occurs primarily in the skin of the head and neck region (eFigure 2-8). Excessive exposure to sunlight is a major risk factor. Although melanoma rarely occurs in the oral mucosa, given its serious nature, it must be included in the differential diagnosis of any intraoral pigmented lesion.



[image: Image]


eFIG 2-8Melanoma. Source: (From Swartz MH: Textbook of physical diagnosis: history and examination, ed 7, Philadelphia, 2014, Saunders.) 








 Urticaria


[image: Image]Urticaria is a transient skin condition, also known as hives, characterized by red or white bumps on the skin with intense itching (eFigure 2-9). The most common cause is an Ig-E mediated allergic reaction to drugs or food. A less common cause can be an autoimmune disease in which the hives come and go repeatedly over months or years. Emotional stress, temperature, and sun exposure have also been linked to episodes of hives. In many cases the cause remains unknown.



[image: Image]


eFIG 2-9Urticaria. Source: (From Habif TP: Clinical dermatology: a color guide to diagnosis and therapy, ed 6, St. Louis, 2016, Elsevier.) 








 Angioedema


[image: Image]Although a result of the same mechanisms characteristic of hives, in which the edema is localized and limited to the superficial portion of the dermis, angioedema involves a wider and deeper portion of the dermis and subdermis, resulting in swelling over a larger area (eFigure 2-10). The causes of angioedema are similar to those of hives. Both are short-lived phenomena, lasting only a few hours. A local anesthetic may be the cause of angioedema and of anaphylaxis—a potentially life-threatening medical emergency (see Malamed’s Medical Emergencies in the Dental Office for in-depth discussion).



[image: Image]


eFIG 2-10Angioedema. Source: (From Scully C: Scully’s medical problems in dentistry, ed 7, Edinburgh, 2014, Churchill Livingstone/Elsevier.) 








 Contact dermatitis (dermatitis medicamentosa)


[image: Image]Contact dermatitis is a T cell-mediated delayed hypersensitivity reaction in which an antigen comes into contact with the skin and is linked to skin protein, forming an antigen complex that leads to sensitization (eFigure 2-11). Upon re-exposure of the epidermis to the offending antigen, the sensitized T cells initiate an inflammatory cascade. Within 24 to 48 hours after contact, pruritic erythema, vesicles, and bullae form. As the inflammation dwindles, a crust forms on the affected area, which heals in about three weeks.



[image: Image]


eFIG 2-11Contact dermatitis. Source: (From Weston WL, Lane AT, Morelli JG: Color textbook of pediatric dermatology, ed 4, Philadelphia, 2007, Mosby.) 





 
Common antigens causing this reaction include poison ivy, nickel, and some fragrances. Patients who are sensitive to acrylic or metals in dental prostheses may develop this reaction.
 
A variety of topical medicaments, including antibiotics, steroids, anesthetics, and antifungals are frequently encountered as the cause of allergic contact dermatitis. Neomycin and lidocaine are most often reported.



 Herpes zoster (shingles)


[image: Image]Herpes zoster is a skin eruption spreading in a beltlike pattern and is a recurrent episode of latent varicella zoster virus infection in individuals who contracted chickenpox in childhood and carry latent viruses in the sensory nerve ganglia (eFigure 2-12). Reactivation occurs spontaneously later in adult life when the immune system may be suppressed. The lesions of herpes zoster are localized to distribution in one or more sensory nerves with sharp demarcation. When occurring in the head region, the lesions follow the distribution of the trigeminal nerve branches. Intraoral cases may be extremely painful and debilitating and, in severe form, may result in destruction of periodontal tissues on the affected side (see Suggested Readings at the end of the chapter for information on the diagnosis and management of herpes zoster).



[image: Image]


eFIG 2-12Herpes zoster. Source: (From Sapp JP, Eversole LR: Contemporary oral and maxillofacial pathology, ed 2, St. Louis, 2004, Mosby.) 










 Abnormalities in the head, face, and neck region
 
 Thyroid gland enlargement/goiter

Enlargement of the thyroid gland may be diffuse or nodular and may be unilateral or bilateral (Figure 2-5). An enlarged thyroid gland may function normally or may be associated with hyper- or hypothyroidism. When a thyroid enlargement is newly discovered in the course of the initial oral examination, referral to an endocrinologist or primary medical care provider is on order. Laboratory testing can reveal the status of the gland. Visibly prominent thyroid enlargement, or goiter, may also be classified in terms of the cause, which can be iodine deficiency, autoimmune disease (Hashimoto thyroiditis, Graves’ disease), or benign or malignant neoplasia. The dental team must be attentive to the possibility that a patient with a goiter and clinical signs of hyperthyroidism may develop an acute life-threatening medical emergency while in the dental chair (see Malamed’s Medical Emergencies in the Dental Office).



[image: Image]


FIG 2-5​Thyroid enlargement. Source: (Courtesy Dr. Rose Geist, Detroit, Mich.) 








 Lymphadenopathy (lymphadenitis/lymphoid hyperplasia/calcified lymph nodes)

Abnormal cervical lymph nodes, also known as lymphadenopathy, can be the result of various antigenic stimuli including infectious agents or unidentified agents. The term lymphadenitis refers to inflammatory disease in the nodes, in which the nodes become enlarged or tender. Lymphoid hyperplasia consists of enlargement of normal lymphoid aggregates, often caused by an antigenic stimulus. It is not uncommon for these reactive lymph nodes to become calcified, producing a radiopaque image on panoramic radiographs. Neoplasms can originate in or metastasize to the lymph nodes, causing enlargement of the nodes. Detection and diagnosis of cervical lymphadenopathy can help identify the underlying disease and may greatly influence the outcome, especially in the case of head and neck cancer. The dentist must have the clinical skills necessary for detecting and diagnosing cervical lymphadenopathy and must be able to recognize instances in which the patient should be referred to other healthcare providers.



 Carotid atherosclerosis

Atherosclerosis is a degenerative disease of the arteries characterized by formation of atheromas or plaques in the vessel wall consisting of necrotic cells, lipids, and cholesterol crystals. The coronary and carotid arteries are among the most commonly affected. The plaques formed in the carotid artery wall may rupture, causing thrombosis and possible embolism, which can cause a stroke. Plaques with high risk of rupture are characterized as “high risk” or “vulnerable” plaques. Carotid plaques may become calcified and visible on dental panoramic images. Computed tomography (CT) and magnetic resonance imaging (MRI) images provide more reliable capability for prediction of the risk of rupture. The significance of calcified carotid atheromas is controversial. An oral health professional has the responsibility to inform the patient’s healthcare provider about the presence of carotid calcified atheromas so that a decision on further investigation or intervention can be made.



 Cleft lip and cleft palate


[image: Image]Cleft lip and palate are defects that arise during gestation as a result of improper merging of soft tissues and/or bones (eFigure 2-13). Both hereditary and environmental factors may be involved in cleft formation. Cleft lip results from the failure of the medial nasal and maxillary processes to fuse. Clefts of the lip may range from a small defect in the vermilion border to a large lesion that extends into the nose. Clefts can be unilateral or bilateral. Palatal clefts result from the incomplete union of the palatine processes of the right and left maxillary bones and, in some cases, may also involve the nasal septum. Cleft palate may manifest simply as a bifid uvula (involving only soft tissue) or may traverse the entire length of the hard and soft palates, involving both bone and soft tissue. Individuals may exhibit cleft lip alone, cleft palate alone, or clefts of both lip and palate.







E. Intraoral soft tissue diagnoses

In this section, some of the most common conditions found during an intraoral soft tissue examination of the patient will be delineated. Because most of these conditions occur in more than one location in the oral cavity, they are organized here by origin rather than by location.
 
 Developmental lesions
 
 Ankyloglossia

Ankyloglossia (also known as tongue-tie) is a condition in which the lingual frenum is attached too far anteriorly toward the tip of the tongue, preventing the tip of the tongue from reaching the hard palate when the mouth is open (Figure 2-6). Depending on the severity of the condition, individuals may experience aberration in speech. When ankyloglossia causes speech, swallowing, or other functional problems, surgical correction may be needed.



[image: Image]


FIG 2-6​Ankyloglossia. Source: (Courtesy Dr. Rose Geist, Detroit, Mich.)








 Hairy tongue


[image: Image]Hairy tongue is a condition in which the filiform papillae become markedly long, resulting in an appearance similar to a long tufted carpet (eFigure 2-14). The long filiform papillae may trap chromogenic bacteria, fungi, and food pigmentations, giving the tongue various colors: white, brown, or black. Brushing the tongue with the toothbrush or using a tongue scraper will usually eliminate the discoloration commonly associated with the condition.



[image: Image]


eFIG 2-14Hairy tongue. Source: (From Regezi JA, Sciubba JJ, Jordan RCK: Oral pathology: clinical pathologic correlations, ed 6, St. Louis, 2012, Saunders.) 








 Varix/varicosity


[image: Image]Varix or varicosity refers to dilation of a vein (eFigure 2-15). Common locations for varix in the head and neck region are the ventral surface of the tongue and the lower lip in older adults. Varices appear as purple or blue papules, nodules, or tortuous dilated veins that blanch with pressure. No treatment is required, but the dentist must be able to differentiate varicosities from other vascular or pigmented lesions found in the oral cavity.



[image: Image]


eFIG 2-15Varix/varicosity. Source: (From Regezi JA, Sciubba JJ, Jordan RCK: Oral pathology: clinical pathologic correlations, ed 6, St. Louis, 2012, Saunders.) 








 Torus and other exostoses


[image: Image]Exostoses are benign protuberances of bone that may arise on the cortical surface of the jaws (eFigure 2-16). A torus (plural: tori) is an exostosis that occurs in one of two locations intraorally. Torus palatinus is an exostosis in the midline of the hard palate and may appear as a solitary mass or may be multilobular. Torus mandibularis appears on the lingual surface of the mandible near the canines and premolars and may be unilateral or bilateral. Exostoses usually appear as nodular masses on the buccal alveolar process. They can be solitary or multiple and sometimes become confluent, forming a shelflike protuberance. If removable prostheses are planned, surgical removal may be required.



[image: Image]


eFIG 2-16Torus palatinus. Source: (From Scully C: Oral and maxillofacial medicine: the basis of diagnosis and treatment, ed 3, Edinburgh, 2013, Churchill Livingstone/Elsevier.) 








 Cleft palate


[image: Image]Cleft palate can occur with or without cleft lip. See Section D, Extraoral Diagnoses and eFigure 2-13.



[image: Image]


eFIG 2-13Cleft lip/palate. Source: (From Kaban L, Troulis M: Pediatric oral and maxillofacial surgery, Philadelphia, 2004, Saunders.) 










 Traumatic and reactive lesions
 
 Chewing/biting of oral mucosa


[image: Image]The Latin name for this condition is morsicatio, from the Latin word for “bite.” These lesions, caused by chronic chewing of the mucosa, are usually habit or stress induced and may occur in children or adults (eFigure 2-17). Patients with this condition exhibit areas of thickened white and shredded mucosal surface interspersed with thin pink or red serrated areas, most commonly in the buccal or labial mucosa or on the lateral border of the tongue.



[image: Image]


eFIG 2-17Chewing/biting of oral mucosa. Source: (From Sapp JP, Eversole LR: Contemporary oral and maxillofacial pathology, ed 2, St. Louis, 2004, Mosby.) 








 Linea alba


[image: Image]The linea alba is a linear thickening of the buccal mucosa (hyperkeratosis) that occurs along the occlusal plane (eFigure 2-18). Linea alba often presents with a scalloping shape, representing occlusal indentations. In the presence of persistent trauma or unresolving ulceration, a biopsy may be warranted.



[image: Image]


eFIG 2-18Linea alba. Source: (From Pinto A, Haberland CM, Baker S: Pediatric soft tissue oral lesions. Dent Clin North Am 58(2): 437-453, 2014.) 








 Traumatic ulcers


[image: Image]An ulcer is a lesion characterized by focal loss of epithelium. Traumatic ulcers result from a cut, abrasion, or irritation of the mucosa (eFigure 2-19). They often appear as a yellowish area reflecting the fibrinous exudate that has formed a pseudomembrane over traumatized tissue in the days following the causative action. The ulcers have red borders caused by inflammation and vary in size and shape. They usually heal in one or two weeks.



[image: Image]


eFIG 2-19Traumatic ulcer. Source: (From Neville BW, Damm DD, Allen C, et al: Oral and maxillofacial pathology, ed 4, St. Louis, 2016, Elsevier.) 








 Leukoplakia

See discussion later in this section.



 Hyperkeratosis


[image: Image]Hyperkeratosis is a term referring to a microscopic layer of thickened parakeratin and/or orthokeratin of the oral mucosal epithelium (eFigure 2-20). Because the thickened keratin layer exhibits a whitish clinical appearance in the moist environment of the oral cavity, the term hyperkeratosis is often used clinically to refer to white areas on oral mucosa without annotation as to the cause of the condition. The most common cause of hyperkeratosis is chronic irritation, or frictional keratosis. These lesions must be monitored. If the patient, dentist, or hygienist observes changes in the lesion color, shape, borders, or surface texture, a biopsy may be appropriate.



[image: Image]


eFIG 2-20Hyperkeratosis. Source: (From Mignogna MD, Fortuna G, Leuci S, et al: Frictional keratoses on the facial attached gingica are rare clinical findings and do not belong to the category of leukoplakia. J Oral Maxillofac Surg 69(5):1367-1374, 2011.) 








 Amalgam tattoo


[image: Image]Amalgam in the gingiva, alveolar process, palate, or buccal mucosa may produce a tattoo—a dark blue or black discoloration—ranging in size from a few millimeters to approximately 1 centimeter (eFigure 2-21). The amalgam tattoo is usually an incidental finding. Radiography of the lesion sometimes reveals radiopaque granules consistent with metal fragments. The dental team must be able to conclusively differentiate an amalgam tattoo from other types of intraoral pigmented lesions.



[image: Image]


eFIG 2-21Amalgam tattoo. Source: (From Woo S: Oral pathology: a comprehensive atlas and text, Philadelphia, 2012, Saunders.) 








 Nicotine stomatitis


[image: Image]The nicotine stomatitis lesion occurs on the posterior hard palate and anterior soft palate of smokers, especially pipe smokers (eFigure 2-22). It is caused by heat on the mucosa and not actually by the nicotine itself. Nicotine stomatitis consists of papules with an opaque white surface and red dot in the center. The whiteness represents hyperkeratosis and the red dot is the dilated opening of an inflamed salivary gland duct. Papules often become confluent, forming a white plaque with interspersed red spots. The patient should be strongly encouraged to discontinue smoking (see Chapter 9).



[image: Image]


eFIG 2-22Nicotine stomatitis. Source: (From Darby ML, Walsh M: Dental hygiene: theory and practice, ed 4, St. Louis, 2015, Saunders.) 








 Pyogenic granuloma


[image: Image]Pyogenic granuloma is an overgrowth of young, highly vascular granulation tissue; it is a reaction to chronic irritation or dental plaque (eFigure 2-23). (Note: The name is a misnomer; the condition does not produce pus and it is not a granuloma per se.) During pregnancy or puberty, hormonal changes may cause exaggerated tissue reactions to oral irritants, and pyogenic granuloma is sometimes called a “pregnancy tumor” when occurring in gravid women. Pyogenic granuloma can occur at any age, however, and in males and females. Clinically it appears as a bright red enlargement caused by the vascularity of granulation tissue and the frequent loss of epithelium over the lesion. The lesion, which bleeds easily, can occur anywhere in the oral mucous or on the skin. The dentist must discern the cause for the granuloma (e.g., an iatrogenic restoration, a foreign body, a dental infection) and resolve that problem.



[image: Image]


eFIG 2-23Pyogenic granuloma. Source: (From Daniel SJ, Harfst SA: Mosby’s dental hygiene: concepts, cases, and competencies, ed 2, St. Louis, 2008, Mosby.) 








 Fibroma


[image: Image]The term “fibroma” usually refers to a reactive overgrowth of fibrous tissue and is not a true neoplasm. Clinically, it is a well-circumscribed firm swelling on the lip or buccal mucosa, usually less than 1 centimeter in dimension (eFigure 2-24). Patients usually report a history of trauma in the area; in such cases the term “traumatic fibroma” is widely used. Excisional biopsy should be considered if the patient considers the lesion to be unsightly, or if it is repeatedly traumatized, or if the patient habitually rubs or manipulates the lesion.



[image: Image]


eFIG 2-24Fibroma. Source: (From Casamassimo PS, Fields HW, McTique DJ, Nowak A, editors: Pediatric dentistry: infancy through adolescence, ed 5, St. Louis, 2013, Saunders.) 








 Hematoma


[image: Image]A hematoma consists of extravasated blood pooling under the epithelium or deep in the connective tissue or muscle, usually as a result of blunt trauma (eFigure 2-25). The superficial hematoma of the oral mucosa appears as a dark red papule or nodule that ruptures easily. It occurs more often in individuals with bleeding disorders. It can be expected to resolve spontaneously. Administration of an inferior alveolar nerve block will, on occasion, cause a hematoma.



 Mucocele (mucous extravasation phenomenon/mucous retention cyst/ranula)

See Section F, Salivary Gland Abnormalities.





 Infection/inflammation
 
 Parulis


[image: Image]Parulis is a small abscess on the gingiva, originating from an apical or periodontal abscess, sometimes called a “gumboil.” Clinically, it is a localized and often acute swelling on the gingiva with fluctuation (eFigure 2-26). A yellow point appears at the center of the swelling before spontaneous drainage. The parulis will resolve when the source of the infection is eliminated.



[image: Image]


eFIG 2-26Parulis. Source: (From Woo S: Oral pathology: a comprehensive atlas and text, Philadelphia, 2012, Saunders.) 








[image: Image]


eFIG 2-25Hematoma. Source: (From Casamassimo PS, Fields HW, McTique, et al, editors: Pediatric dentistry: infancy through adolescence, ed 5, St. Louis, 2013, Saunders.) 








 Patent sinus tract (draining fistula)


[image: Image]Following drainage of a parulis, if the infection source (commonly a necrotic pulp) is not removed, the drainage of pus may be continuous through the formed sinus tract (eFigure 2-27). An asymptomatic papule of granulation tissue often forms on the gingiva in response to the chronic irritation of the drainage. This papule is the opening of a sinus tract or fistula. The sinus tract will close when the source of the infection is eliminated, but the papule may persist in the form of a fibroma.



[image: Image]


eFIG 2-27Patent sinus tract (draining fistula). Source: (From Hupp JR, Tucker MR, Ellis E: Contemporary oral and maxillofacial surgery, ed 6, St. Louis, 2014, Mosby.) 








 Herpes infection (primary herpetic gingivostomatitis/recurrent herpes/herpetic ulcers)


[image: Image]Eight or more types of herpes virus are known to infect humans, including herpes simplex virus type 1 (HSV-1), herpes simplex virus type 2 (HSV-2), and varicella zoster virus (VZV) (eFigure 2-28). These viruses target epithelial cells, causing skin and mucosal lesions. When epithelial cells are infected, the viruses replicate, enter into the neurons, and travel to the nerve ganglia where they remain latent until reactivated under certain triggers; they then travel to the skin or mucosa, causing lesions. Both HSV-1 and HSV-2 infect perioral skin and oral mucosa. The first (primary) infection is often subclinical. Some cases are preceded by subtle systemic symptoms and signs such as mild fever, general malaise, or pharyngitis. Oral lesions of primary infection are widespread with small vesicles that may form anywhere on the lip and mucosa. Generalized gingivitis may also occur. The vesicles soon coalesce and rupture to form widespread ulcers often described as primary herpetic gingivostomatitis. The oral lesions resolve in 10 to 14 days without a trace. Stress, strong sunlight exposure, and immune suppression status are some of the triggers that can lead to recurrence. Recurrent infections are usually less severe and the oral lesions only occur on keratinized tissue, such as the paraoral skin, gingiva, and hard palate. The vesicles are short lived and the ulcers are discrete, characteristically smaller than 2 mm. If the patient experiences recurring painful episodes of intraoral herpes infection, antiviral medications are often prescribed.



[image: Image]


eFIG 2-28Herpes simplex labialis. Source: (From Regezi JA, Sciubba JJ, Jordan RCK: Oral pathology: clinical pathologic correlations, ed 6, St. Louis, 2012, Saunders.) 








 Candidiasis


[image: Image]Candidiasis is an opportunistic infection of candida albicans (eFigure 2-29). These organisms are commensal in the human gastrointestinal (GI) tract and lower female reproductive tract. Most healthy individuals have candida-specific innate immunity. Candidiasis occurs only when these innate defense mechanisms are defective, the candida organisms alter their virulence, or environmental factors favor their growth. Predisposing factors include human immunodeficiency virus/acquired immune deficiency syndrome (HIV/AIDS), diabetes mellitus, cancer chemotherapy, systemic or inhaled corticosteroids, an extended course of antibiotics, birth control pills, pregnancy, hyposalivation, tobacco smoking, and aging.



[image: Image]


eFIG 2-29Candidiasis. Source: (From Swartz MH: Textbook of physical diagnosis: history and examination, ed 7, Philadelphia, 2014, Saunders.) 





 
Oral candidiasis has several clinical forms: pseudomembranous, erythematous, central papillary atrophy (median rhomboid glossitis), candida-associated angular cheilitis, and chronic hyperplastic candidiasis. Denture stomatitis is often included, although evidence does not support it as true infection; it may simply be a reactive lesion. Persistent candidiasis is usually treated with antifungal agents.



 Angular cheilitis

Angular cheilitis presents as an inflammation at the corner of the mouth (Figure 2-7). Most cases are caused by a mixture of infective organisms such as candida albicans, staphylococcus aureus, and beta-hemolytic streptococcus. The condition occurs most frequently in aged individuals with deep labial folds after loss of occlusal height (decreased vertical dimension of occlusion). The deep labial folds become red, sore, and fissured after constant bathing by saliva. In some cases habitual licking of the corner of the mouth may also lead to the development of angular cheilitis without deep labial folds. Deficiencies of vitamin B, iron, or folic acid have been reported as predisposing factors. Resolution can usually be achieved with the use of topical antifungal agents.



[image: Image]


FIG 2-7​Angular cheilitis. Source: (Courtesy Dr. Rose Geist, Detroit, Mich.)








 Verruca vulgaris


[image: Image]Verruca vulgaris (Latin for “common wart”) is a benign epithelial lesion of the skin and mucous membrane. Caused by human papillomavirus (HPV) types 1, 2, and 4, the condition can occur anywhere on the oral mucosa as a pedunculated or sessile papule with a whitish and/or pink cauliflower-like surface (eFigure 2-30). Management is similar to that for a fibroma.



[image: Image]


eFIG 2-30Verruca vulgaris. Source: (From Neville BW, Damm DD, Allen C, et al: Oral and maxillofacial pathology, ed 4, St. Louis, 2015, Elsevier.) 










 Autoimmune processes
 
 Aphthous ulcers


[image: Image]Aphthous ulcers (also known as recurrent aphthous ulcers, aphthous stomatitis, recurrent aphthous stomatitis [RAS], or canker sores) are a common oral mucosal disease (eFigure 2-31). They are ulcerations with no known cause and a wide spectrum of severity and frequency of recurrence. Clinically, RAS consists of solitary or multiple nonspecific ulcers, usually on nonkeratinized oral mucosa. It has been proposed that aphthous ulcerations represent an autoimmune reaction and may be precipitated by stress or hormonal changes. They can be associated with various systemic conditions such as vitamin deficiencies, iron deficiency, and inflammatory bowel diseases. Recurrent aphthous ulcers or major aphthae are commonly treated with topical steroids.



[image: Image]


eFIG 2-31Aphthous ulcers. Source: (From Rich RR, Fleisher TA, Shearer WT, et al: Clinical immunology: principles and practice, ed 4, London, 2013, Saunders.) 








 Lichen planus


[image: Image]Lichen planus is a chronic inflammatory skin disorder characterized by pruritic, purple eruptions with white streaks (Wickham striae) on the surface (eFigure 2-32). The lesions can persist for months or years. Lichen planus is believed to be a cell-mediated immune response with characteristics of a bandlike, subepithelial lymphocytic infiltration and basement membrane degeneration, although the cause is unknown. The oral component of lichen planus (oral lichen planus [OLP]) may occur before, concurrent with, or after skin lesions. In addition to the classic clinical presentation of interlacing white lines, OLP can present as a plaque, erosion, or ulceration of the oral mucosa and may pose diagnostic challenges. The erosive form of lichen planus is usually treated effectively with topical or a short-term burst of systemic steroids.



[image: Image]


eFIG 2-32Lichen planus. Source: (From Noonan VL, Kabani S: Diagnosis and management of suspicious lesions of the oral cavity, Otolaryngol Clin North Am 38(1):21–35, 2005.) 








 Lichenoid reaction

A lichenoid reaction is an oral mucosal condition that is clinically and histologically indistinguishable from OLP except for identifiable causes. When the cause (such as amalgam or an offending medication) is removed the lesion will resolve with time.



 Atrophic glossitis (bald tongue/burning tongue)


[image: Image]Atrophic glossitis refers to papillary atrophy of the tongue, characterized by an absence of filiform and fungiform papillae (eFigure 2-33). Frequently the tongue is also fiery red, edematous, and painful, hence the term “burning tongue.” Many systemic conditions have been reported to be associated with this condition including vitamin B deficiency, avitaminosis, anemia, Sjögren syndrome, and graft versus host disease. Treatment will vary depending on the cause of the condition.
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eFIG 2-33Atrophic glossitis. Source: (From Regezi JA, Sciubba JJ, Pogrel MA: Atlas of oral and maxillofacial pathology, Philadelphia, 2000, Saunders.) 










 Cysts/tumors/neoplasias of soft tissue origin
 
 Developmental odontogenic cysts

See also Section G, Abnormalities of the Jaws (Nonperiodontal Radiographic). A cyst is a pathologic cavity lined with epithelium and usually containing fluid or semi-solid material in the lumen. Developmental odontogenic cysts arise from the epithelium of the tooth-forming apparatus and are not inflammatory in nature, and thus are to be distinguished from periapical (radicular) cysts. Developmental odontogenic cysts include: dentigerous cysts, odontogenic keratocysts, and lateral periodontal cysts.



 Leukoplakia


[image: Image]The term leukoplakia is derived from the Greek and means simply “white patch” (eFigure 2-34). It is a clinical diagnosis and has no specific histologic implication. It is a diagnosis of exclusion—occurring after other white lesions such as frictional keratosis, hyperplastic candidiasis, and smoker’s keratosis have been ruled out. This designation has been applied to a clinically evident white plaque or patch that has malignant potential.2, 3, 4 When the diagnosis of leukoplakia is made, regardless of the location of the lesion, biopsy should be performed for histopathologic study to rule out dysplasia (precancerous), carcinoma in situ (early malignancy), or invasive cancer (malignancy).



[image: Image]


eFIG 2-34Leukoplakia. Source: (From Silverman S Jr: Color atlas of oral manifestations of AIDS, ed 2, St. Louis, 1996, Mosby.) 








 Erythroplakia


[image: Image]In 1978, WHO defined oral erythroplakia (eFigure 2-35) as “bright red, velvety plaques which cannot be characterized clinically or pathologically as being due to any other condition”.5 Oral erythroplakia, like oral leukoplakia, is a term that has been used as a clinical but not a histologic diagnosis. Studies have shown that 90% of lesions clinically diagnosed as erythroplakia were either premalignant or malignant.3 Biopsies must be performed to confirm or rule out the presence of premalignancy or malignancy.
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eFIG 2-35Erythroplakia. Source: (From Reddi SP, Shafer AT: Oral premalignant lesions: management considerations. Oral Maxillofac Surg Clin North Am 18(4):425–433, 2006.) 








 Erythroleukoplakia


[image: Image]Erythroleukoplakia, also known as speckled leukoplakia or speckled erythroplakia, is a clinical diagnosis of an oral leukoplakia with a red component or an oral erythroplakia intermingled with white plaque (eFigure 2-36). The risk for finding premalignancy or malignancy upon biopsy is higher than for homogenous leukoplakia. Studies have found 14% to be invasive carcinoma and 51% to be epithelial dysplasia.2 Biopsy of an erythroleukoplakia is essential and the sample should be from or include the red area.
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eFIG 2-36Erythroleukoplakia. Source: (From Reddi SP, Shafer AT: Oral premalignant lesions: management considerations. Oral Maxillofac Surg Clin North Am 18(4):425–433, 2006.) 








 Squamous cell carcinoma


[image: Image]SCCA is the most common oral malignancy. The lateral border of the tongue, oropharynx, and floor of the mouth are the most common sites. Clinical presentation can be a white plaque, a red plaque, a lesion with white and red components, ulceration, a papule, or a nodule (eFigure 2-37). The most common contributing factors are tobacco and alcohol. Because early detection and treatment are the keys to survival, and because oral healthcare providers are better qualified than other healthcare providers to examine oral tissues, any suspicious lesion in a patient with the most common contributing factors should raise an alert to the healthcare provider for the possibility of SCCA. Differentiating an SCCA from a benign lesion with similar clinical features can be challenging. In light of the morbidity and mortality associated with an SCCA, it is imperative that any suspicious lesion be biopsied.



[image: Image]


eFIG 2-37Squamous cell carcinoma (intraoral). Source: (From Sapp JP, Eversole LR: Contemporary oral and maxillofacial pathology, ed 2, St. Louis, 2004, Mosby.) 









 


F. Salivary gland abnormalities

Ricardo J. Padilla
 
An abnormality of the salivary glands may be an incidental finding or a clinical correlation made secondary to a symptom reported by the patient. It is important to remember that the major and minor salivary glands must be visually inspected and palpated. The orifices of the Stensen and Wharton ducts must be evaluated and saliva must be expressed bilaterally. Saliva should be clear and thin.
 
 Nonneoplastic lesions
 
 Mucocele and ranula


[image: Image]When saliva is retained, it may be located inside the duct or the gland, or it may be in the surrounding tissue spaces. If the saliva has escaped the duct, the term used is extravasation phenomenon. The common clinical term used for mucous extravasation phenomenon is mucocele. A mucocele is most commonly found on the mucosal surface of the lower lip (Figure 2-8, A). If the mucous extravasation phenomenon is associated with the submandibular or sublingual glands and is located in the floor of the mouth, it is known as a ranula. A ranula that occurs below the mylohyoid muscle is known as a plunging ranula and will be more evident extraorally than intraorally, in contrast to a conventional ranula, which usually is evident in the floor of the mouth and elevates the tongue (eFigure 2-38). A ranula should be surgically removed. The patient may elect to have a mucocele removed if it persists, if it is repeatedly traumatized, or if its presence is annoying.



[image: Image]


eFIG 2-38Ranula. Source: (From Swartz MH: Textbook of physical diagnosis: history and examination, ed 7, Philadelphia, 2014, Saunders.) 








 Sialolithiasis (salivary stones)

Salivary stones are most commonly found in the submandibular gland, and somewhat less frequently in the parotid gland. They are rarely encountered in the minor salivary or the sublingual glands. Presenting signs include salivary fluid blockage, ductal or glandular swelling that may be symptomatic especially before meals, or as radiopacities visible in radiographs. Radiographic evidence of a sialolith is only obtainable when the stone is sufficiently calcified as to prevent the x-rays from reaching the sensor or film. If the patient is unable to pass the stone and continues to exhibit symptoms, surgical removal may be necessary.



 Hyposalivation

Hyposalivation (hypoptyalism) is defined as a diminished secretion of saliva. The condition may be associated with one of several factors or in combination with more than one. Such factors include dehydration, radiation therapy for the salivary gland regions, anxiety, menopause, use of certain drugs, vitamin deficiency, inflammation or infection of the salivary glands, and various syndromes (e.g., Sjögren).6



 Xerostomia

Xerostomia or dry mouth may be caused by a primary degenerative or autoimmune disease that affects the salivary glands or by a secondary condition that inhibits salivary secretion. Secondary xerostomia is frequently a side effect of some medications, dehydration, and hormonal imbalances. Commonly, antihypertensives, antihistamines, antidepressants, antipsychotics, and antiasthmatic medications may cause dry mouth. Xerostomia has many oral consequences, including increased incidence of caries, oral infections, discomfort, altered digestion and deglutition, and speech alteration.
 
The management of dry mouth should focus initially on identifying the cause and eliminating it if possible. If this cannot be accomplished, mitigation with salivary substitutes and oral lubricants will be necessary. Discussion of the management of xerostomia can be found in Chapters 12, 15, and 17.



 Sjögren syndrome


[image: Image]Sjögren syndrome is an autoimmune disorder that affects the exocrine glands, specifically the lacrimal and salivary glands, causing dry eyes and dry mouth (Figure 2-8, B) (eFigure 2-39). The disorder can be classified as primary or secondary. In primary Sjögren there may also be vaginal or nasal dryness and chronic bronchitis. Secondary Sjögren is associated with other autoimmune diseases such as lupus, scleroderma, sarcoidosis, or rheumatoid arthritis. The diagnosis of Sjögren is based on clinical, laboratory, and sometimes histopathological criteria. Patients with Sjögren syndrome have a higher incidence of certain types of lymphoma. Patients with Sjögren may exhibit the same oral complaints and problems as described previously for xerostomia.
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FIG 2-8​A, Mucocele. B, Sjögren syndrome. Source: (A, Courtesy Dr. Ricardo J. Padilla; B, from Ibsen OAC, Phelan JA: Oral pathology for the dental hygienist, ed 6, St. Louis, 2014, Saunders). 
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eFIG 2-39Sjögren syndrome showing dry eyes (keratoconjunctivitis sicca) and dry mouth (xerostomia). Source: (From Hupp Jr, Ellis E, Tucker MR: Contemporary oral and maxillofacial surgery, ed 6, St. Louis, 2014, Elsevier Mosby. 










 Neoplastic lesions
 
 Pleomorphic adenoma (PA)


[image: Image]There are many different salivary gland neoplasias in adults and children; the most common is the pleomorphic adenoma referred to in the older literature as a “benign mixed tumor.” Intraorally, like most salivary gland neoplasms, it is often located on the palate, but any site that contains salivary glands may develop a PA (eFigure 2-40). It presents initially as a dome-shaped mass without ulceration or symptoms. Because it is asymptomatic and slow growing, the patient is often unaware of it, and the dentist is the first to recognize the abnormality during a comprehensive or a periodic examination. If the lesion is traumatized, the patient may develop secondary ulceration, swelling, inflammation, and pain—findings that may mislead the clinician to think that the lesion is malignant. PAs are comprised of ductal and myoepithelial cells. The supporting stroma may vary from myxoid to cartilaginous and the texture of the lesion can therefore range from firm to very soft. This tumor is usually managed with surgical excision.



[image: Image]


eFIG 2-40Pleomorphic adenoma. Source: (From Sapp JP, Eversole LR: Contemporary oral and maxillofacial pathology, ed 2, St. Louis, 2004, Mosby.) 









 


G. Abnormalities of the jaws (nonperiodontal radiographic)

Many abnormalities of the jaws have clinical signs and symptoms that make radiographic imaging an integral component to the diagnostic process. The radiographic image can provide additional information that may not be evident in clinical evaluation. In addition, some abnormalities may not have a clinical presentation, especially in the early stages, and will be first identified through radiographic imaging.
 
Only a few abnormalities of the jaws are definitively diagnosed based on radiographic imaging alone; therefore, developing a differential diagnosis is essential to the diagnostic process and subsequent management and treatment. An effective method for developing a differential diagnosis involves first identifying key radiographic features and second, analyzing the ways in which those features relate to typical patterns and behaviors of various disease processes. Table 2-1 reviews the basic radiographic features of each category. From these, the clinician can select one or more disease categories that seem most likely to represent the abnormality. The differential diagnosis may list the disease category or a more specific entity within the selected category.


TABLE 2-1

Abnormalities of the Jaws/Radiographic Findings

 
 


	Category
	Disease Process
	Key Radiographic Features
	Significance
	Radiographic Examples of Abnormalities of the Jaws
	Image Description




	Cysts
	Cells from the epithelial lining excrete fluid that fills and uniformly expands the cavity.
	Well defined 

Uniform round or oval, some scalloped 

Thin corticated border 

Unilocular 

Radiolucent center 

Slow growth
	Usually painless unless secondarily infected. 

May prevent eruption of a tooth, displace teeth or cause tooth resorption, displace inferior alveolar canal or paranasal sinus borders. May expand, thin, and erode cortical bony plates. 

Growth usually self-limiting.
	
[image: Image]

	Odontogenic cyst, dentigerous cyst.



	Benign odontogenic tumors
	Abnormal growth of cells within the tissue of origin. Although their growth is unlimited, generally these cells do not invade adjacent tissues.
	Well defined 

Uniform smooth borders 

May or may not be corticated 

Radiolucent, radiopaque, mixed 

Unilocular or multilocular with septa 

Slow growth
	May cause pain or paresthesia. 

May prevent eruption of a tooth; displace or resorb teeth. 

May displace inferior alveolar canal. 

May expand, thin, and erode cortical bony plates. 

May displace the cortical boundary of paranasal sinuses. 

A benign tumor may be associated with a syndrome. For example, multiple keratocystic odontogenic tumors are associated with Basal Cell Nevus Syndrome. 

If left untreated may grow to considerable size, destroying adjacent structures and impacting morbidity.
	
[image: Image]

	Benign odontogenic tumor, multilocular ameloblastoma



	Malignant tumors
	Abnormal growth of cells that have unlimited growth potential and the ability to invade and destroy any tissue.
	Ill-defined, noncorticated, mostly radiolucent 

Displaced teeth, floating teeth 

Spiked root resorption 

Irregular resorption of cortical borders 

Sunburst appearance of bone 

Invasive growth
	May cause pain or paresthesia. Impacts adjacent structures by destroying cortical bone, teeth. 

Left untreated the tumor can metastasize to bone or lungs, impacting mortality.
	[image: Image]
	
Malignant tumor, squamous cell carcinoma



	Osseous dysplasia
	Fibrous tissue with calcified components. 

Replaces normal bone.
	Variable, dependent upon process 	Generally growth ceases at skeletal maturity, although hormonal changes may reactivate the lesions. 

Impacts appearance by deforming affected bone areas.
	
[image: Image]

	Osseous dysplasia, periapical osseous dysplasia



	Dystrophic calcifications
	Damaged soft tissue has influx of calcium; calcification may progress to ossification. 	Radiopacity located within soft tissue 

May be small round or large irregular 

Various locations dependent on anatomy
	Impact dependent on location. 

Ossification of the stylohyoid ligament may present as an incidental finding with no required treatment. 

Calcification within the carotid arteries reduces blood flow, increasing the risk of a cerebrovascular incident (i.e., stroke).
	
[image: Image]

	Dystrophic calcification, tonsilloliths, and calcified stylohyoid ligament



	Trauma (fractures of the jaws)
	Traumatic insult is most likely cause.
	Radiolucent line 

Discontinuity of cortical borders 

Step deformity 

Maxillary sinus fluid
	May impact adjacent structures, altering innervation and circulation. 

Some fractures may heal inappropriately, leading to occlusal and functional problems.
	
[image: Image] 
[image: Image]

	Trauma, fractured tooth Trauma, fractured jaw



	Inflammation (e.g., osteomyelitis; sinusitis)
	Reaction to injury; involves an imbalance between osteoclastic and osteoblastic processes.
	Localized or generalized 

Ill-defined borders 

Radiolucent and/or radiopaque
	May spread to fascial planes, impacting patient’s overall health and well-being.
	
[image: Image]

	Inflammation, apical rarefying osteitis



	Systemic/metabolic (e.g., osteoporosis)
	Disturbance of the body’s normal physiological processes. 	Variable, usually generalized to entire regions
	Dependent on particular process; may impact patient’s overall general health and well-being.
	
[image: Image]

	Systemic process, osteoporosis
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Images from White SC, Pharoah M: Oral radiology: principles and interpretation, ed 7, St. Louis, 2014, Mosby.





H. Temporomandibular joint diseases: Neuropathic pain and neurovascular pain

Pei Feng Lim
 
 Temporomandibular disorders

Temporomandibular disorders (TMD) are a group of musculoskeletal and neuromuscular conditions affecting the masticatory muscles, the temporomandibular joints (TMJ), and/or associated structures. These conditions affect mainly women in the reproductive age group. Common symptoms of TMD include popping/clicking or crepitus during jaw movement, jaw locking, restricted mouth opening, jaw pain, headaches, ear symptoms (e.g., sense of fullness in the ears, earache, tinnitus), and bruxism. The condition is often associated with elevated psychological distress (including depression, anxiety disorder, and somatization), poor general heath, fatigue, and sleep disturbance. The signs and symptoms of TMD often wax and wane throughout life. Chronic TMD is comorbid with other bodily pain conditions such as fibromyalgia, irritable bowel syndrome, headaches, vulvodynia, spinal pain, and low back pain. Although the cause of TMD is unclear, it is recognized that enhanced pain perception, elevated levels of psychological distress, exposure to certain environmental events, and genetic predisposing factors may all play an important role in the etiopathogenesis and in the patient’s perception of pain onset and persistence. TMJ disorders include arthralgia, arthritis, articular disc disorders, hyper- and hypomobility disorders, joint diseases, and congenital/developmental disorders. Masticatory muscle disorders include myalgia, contracture, hypertrophy, neoplasm, and movement disorders. (See Chapter 8 for more information on acute TMDs.)
 
 Radiographic abnormalities of the TMJ complex

Radiographic imaging of the temporomandibular joint complements the diagnostic process when clinical signs and symptoms suggest a history of trauma, a developmental abnormality, or a suspected tumor or other pathologic process. 
[image: Image]eTable 2-1 illustrates radiographic findings of abnormalities associated with the temporomandibular complex.


eTABLE 2-1

Radiographic abnormalities of the TMJ Complex

 


	Common Diagnosis
	Common Key Features
	Example Radiograph




	Condylar hyperplasia
	Overall morphology: large condylar head 

Normal cortical borders 

Normal subchondral bone 

Enlarged anterior-posterior and vertical dimensions 

Enlarged mandibular ramus 

Fossa remodeling to accommodate size
	
[image: Image]




	Condylar hypoplasia
	Overall morphology: small condylar head 

Normal shape and structure 

Normal cortical borders 

Normal subchondral bone 

Slender condylar neck, may be short or long 

Slender, elongated appearing coronoid process 

Shortened mandibular ramus 

Small corresponding fossa
	
[image: Image]




	Degenerative joint disease (osteoarthritis)
	Condylar resorption from superior surface 

Unilateral or bilateral 

Erosions 

Osteophytes 

Sclerosis 

Flattening 

Narrowed joint space
	
[image: Image]




	Rheumatoid arthritis
	Flattening of anterior and posterior surface 

Narrowed joint space 

Anterior open bite 

Reduced trabecular pattern in condylar head and articular components
	
[image: Image]




	Osteochondroma
	Irregular enlargement of condyle 

Enlarged condyle in small condylar fossa 

Normal size mandibular ramus
	
[image: Image]






A and B, From Tsiklakis K: From Cone beam computed tomographic findings in temporomandibular joint disorders. Alpha Omegan 103(2): 68-78, 2010; C and D, from Okeson JP: Management of temporomandibular disorders and occlusion, ed 7, St. Louis, 2013, Mosby; E, from Ward BB, Pires CAS, Feinberg SE: Osteochondromas of the mandible: case reports and rationale for treatment. J Oral Maxillofac Surg 63(7):1039-1044, 2005.







 Neuropathic pain

Neuropathic pain is defined as pain that arises as a direct consequence of a lesion or disease affecting the somatosensory system; that is, the peripheral and/or central nervous system. Five of the more common types of trigeminal neuropathic pain are described here.
 
 Trigeminal neuralgia (TN)

Trigeminal neuralgia (TN), also known as tic douloureux, is characterized by paroxysmal lancinating pain affecting one or more divisions of the trigeminal nerve. The pain may be spontaneous or may be evoked by nonpainful stimuli such as lightly touching the face, brushing the teeth, or talking. The pain is typically severe, and each pain episode lasts seconds to minutes. TN is characterized by remissions and recurrences.



 Atypical odontalgia

Atypical odontalgia, or idiopathic continuous neuropathic pain, refers to pain in the dentoalveolar region (in a tooth or a tooth socket after extraction) in the absence of apparent dental pathology. This diagnosis is often made following exclusion of other nonodontogenic pain conditions, such as other local and systemic causes of pain or referred pain from nearby structures.



 Postherpetic neuralgia (PHN)

Postherpetic neuralgia (PHN) is pain that develops during the acute phase of herpes zoster and recurs or persists for more than 3 months after the onset of herpetic eruption.



 Trigeminal nerve injury (deafferentation)

Trigeminal nerve injury or deafferentation pain follows the loss of normal afferent input to the central nervous system. Typical causes include infection, injury during surgery (iatrogenic), or as a result of nerve block with local anesthesia. The common clinical findings are anesthesia and/or paresthesia.



 Burning mouth syndrome

Burning mouth syndrome or disorder is characterized by persistent burning pain perceived in the oral mucosa, tongue, and/or lips. Burning pain secondary to local (e.g., candidiasis) or systemic (e.g., diabetes) causes must be ruled out. This condition is more common in older women and is often associated with xerostomia and dysgeusia.





 Neurovascular pain
 
 Migraine headache

Migraine headache is characterized by recurrent, severe, and disabling attacks of head pain, often unilateral and pulsating, along with symptoms of sensory disturbance, such as photophobia, phonophobia, and hyperosmia. It may or may not be associated with an “aura” or reversible focal neurologic symptoms such as visual phenomena, migrating paresthesia, or dysphasic speech.



 Trigeminal autonomic cephalalgias (TAC)

Trigeminal autonomic cephalalgias (TAC) refer to a variety of idiopathic headaches, involving activation of trigeminovascular nociceptive pathways along with reflex cranial autonomic activation. This type of headache is described as cluster headache, paroxysmal hemicrania, or short-lasting unilateral neuralgiform headache with conjunctival injection and tearing (SUNCT). These headaches share some common features, namely brief duration, unilaterality, severe pain, and accompanying autonomic signs and symptoms.




 


I. Periodontal diseases

Jonathan Reside and Antonio Moretti
 
Periodontal diseases constitute a wide variety of conditions in the marginal periodontium that exhibit varied clinical presentations and are recognized as having multiple causes. The contemporary classification system includes eight broad categories:7 


 Gingival diseases

 Chronic periodontitis

 Aggressive periodontitis

 Periodontitis as a manifestation of systemic disease (especially hematologic or genetic disorders)

 Necrotizing periodontal diseases

 Abscesses of the periodontium

 Periodontitis associated with endodontic lesions

 Developmental or acquired deformities and conditions



Each of the previously listed categories includes several subcategories to assist in further describing and classifying the patient’s periodontal condition. Abscesses of the periodontium, for example, may be classified as gingival, periodontal, or pericoronal. The most common categories routinely observed by the general dentist are dental plaque-induced gingival diseases and chronic periodontitis. A hallmark differentiating these two classifications is the presence or absence of alveolar bone loss (determined radiographically) and of clinical attachment loss (identified during the periodontal examination).
 
 Plaque-induced gingival diseases

Gingivitis is one of the most common conditions affecting all ages of humankind.8 Clinically, changes in color, volume, and texture can be observed manifesting as reddening and swelling of the marginal gingiva with a loss of stippling and rolling of the margins (Figure 2-9). While deeper probing depths may be present, no attachment loss is detected. Upon periodontal probing, bleeding is likely to occur. In addition, the patient often notices bleeding when brushing and flossing. These changes most often occur in the presence of plaque/bacterial biofilm. Calculus may be present and, whether supragingival or intrasulcular/subgingival, is confined to the enamel. If left untreated, gingivitis may result in damage to the periodontal tissues (i.e., the development of chronic periodontitis). Timely removal of this primary factor typically results in the resolution of clinical signs of gingivitis with no sequelae to the periodontal tissues.



[image: Image]


FIG 2-9​Gingivitis. On clinical examination, this 34-year-old male has probing depths of 3 mm or less with bleeding on probing noted for all surfaces of the mandibular anterior teeth and the interproximal surfaces of the posterior teeth. Though generalized plaque deposits are present throughout the mouth, light supragingival calculus deposits are only identified on the lingual aspects of the mandibular anterior teeth. Marginal erythema and edema is noted (especially on the facial aspect of the mandibular anterior teeth). No appreciable attachment loss is identified and the crestal bone heights appear ideal on radiographic examination. Source: (Courtesy Dr. Jonathan Reside, Chapel Hill, N.C.)





 
Because of individual differences in immune system response, the rate of disease progression varies among individuals. Some patients show resistance to the development of chronic periodontitis in the longstanding presence of bacterial insult, and others experience damage to the periodontium at a more rapid rate. It is important to treat patients with gingivitis in a timely fashion for two primary reasons: 


 1.  The difficulty in predicting the rate of progression from gingivitis to periodontitis because of individual differences in immune response; and

 2.  The possibility of potential systemic effects resulting from the presence of a persistent inflammatory burden.





 Chronic periodontitis

Approximately 50% of the adult American population is affected by periodontitis. Among adults aged 65 years and older, 64% are affected by either moderate or severe periodontitis.9 In these patients the clinical signs of gingivitis are present with the addition of attachment loss and radiographic bone loss (Figures 2-10 and 2-11). Increased probing depths are commonly seen. Plaque/bacterial biofilm and calculus are commonly present along the root surface apical to the cementoenamel junction (CEJ). Roughness of the root surfaces may be detected upon probing.
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FIG 2-10​A-C, Intraoral photos, and D, radiographs, showing generalized slight chronic periodontitis. This 16-year-old female has probing depths of 4 mm in the posterior sextants and select anterior teeth with bleeding on probing present. Supragingival and subgingival calculus and plaque are detected clinically on enamel and root surfaces. Heavy subgingival calculus is especially noted on the palatal/lingual surfaces of the posterior teeth. Attachment loss no greater than 1 to 2 mm affects. 30% of sites. The presence of gingival inflammation, the slight increases in probing depth, the degree of attachment loss, and the presence of plaque and calculus all justify the diagnosis of generalized slight chronic periodontitis. Source: (Courtesy Dr. Jonathan Reside, Chapel Hill, N.C.) 
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FIG 2-11A-C, Intraoral photos, and D, radiographs, showing localized severe chronic periodontitis. This 49-year-old male cigarette smoker has localized probing depths of 5 to 9 mm in the posterior sextants with light bleeding on probing present. Supragingival and subgingival calculus and plaque are detected clinically on enamel and select root surfaces. Though generalized attachment loss is identified, < 30% of sites have attachment loss of 5 mm or greater. The attachment loss measurements—in the context of the deeper probing depths and the presence of plaque and calculus—justify the diagnosis of localized severe chronic periodontitis. Source: (Courtesy Antonio Moretti, Chapel Hill, N.C.) 





 
When classifying periodontitis it is important to take into account both the severity and the distribution of the disease. Disease severity is classified by the extent of clinical attachment loss in millimeters (1 or 2 mm = slight, 3 or 4 mm = moderate, ≥ 5 mm = severe). Distribution of the disease is determined by the percentage of sites involved (> 30% = generalized, ≤ 30% = localized) (Box 2-2). Untreated periodontitis will result in progressive bone loss, attachment loss, gingival recession, tooth mobility, furcation involvement (in molars), and possible tooth loss. As with gingivitis, this inflammatory burden may affect systemic health. Timely treatment is necessary not only for arresting disease progression but also for the overall health of the patient.



BOX 2-2

Classification System for Periodontal Diseases and Conditions
 




 I.  Gingival Diseases 


 A.  Dental plaque-induced gingival diseases* 


 1.  Gingivitis associated with dental plaque only 


 a)  Without other local contributing factors

 b)  With local contributing factors (see VIII.A)



 2.  Gingival diseases modified by systemic factors 


 a)  Associated with the endocrine system 


 (1)  Puberty-associated gingivitis

 (2)  Menstrual cycle-associated gingivitis

 (3)  Pregnancy-associated 


 (a)  Gingivitis

 (b)  Pyogenic granuloma



 (4)  Diabetes mellitus-associated gingivitis



 b)  Associated with blood dyscrasias 


 (1)  Leukemia-associated gingivitis

 (2)  Other





 3.  Gingival diseases modified by medications 


 a)  Drug-influenced gingival diseases 


 (1)  Drug-influenced gingival enlargements

 (2)  Drug-influenced gingivitis 


 (a)  Oral contraceptive-associated gingivitis





 b)  Other



 4.  Gingival disease modified by malnutrition 


 a)  Ascorbic acid-deficiency gingivitis

 b)  Other





 B.  Non-plaque-induced gingival lesions 


 1.  Gingival diseases of specific bacterial origin 


 a)  Neisseria gonorrhea-associated lesions

 b)  Treponema pallidum-associated lesions

 c)  Streptococcal species-associated lesions

 d)  Other



 2.  Gingival diseases of viral origin 


 a)  Herpes virus infections 


 (1)  Primary herpetic gingivostomatitis

 (2)  Recurrent oral herpes

 (3)  Varicella-zoster infections



 b)  Other



 3.  Gingival diseases of fungal origin 


 a)  Candida-species infections 


 (1)  Generalized gingival candidosis



 b)  Linear gingival erythema

 c)  Histoplasmosis

 d)  Other



 4.  Gingival lesions of genetic origin 


 a)  Hereditary gingival fibromatosis

 b)  Other



 5.  Gingival manifestations of systemic conditions 


 a)  Mucocutaneous disorders 


 (1)  Lichen planus

 (2)  Pemphigoid

 (3)  Pemphigus vulgaris

 (4)  Erythema multiforme

 (5)  Lupus erythematosus

 (6)  Drug induced

 (7)  Other



 b)  Allergic reactions 


 (1)  Dental restorative materials 


 (a)  Mercury

 (b)  Nickel

 (c)  Acrylic

 (d)  Other



 (2)  Reactions attributable to 


 (a)  Toothpastes/dentifrices

 (b)  Mouth rinses/mouthwashes

 (c)  Chewing gum additives

 (d)  Foods and additives



 (3)  Other





 6.  Traumatic lesions (factitious, iatrogenic, accidental) 


 a)  Chemical injury

 b)  Physical injury

 c)  Thermal injury

 d)  Other



 7.  Foreign body reactions

 8.  Not otherwise specified (NOS)





 II.  Chronic Periodontitis† 


 A.  Localized

 B.  Generalized



 III.  Aggressive Periodontitis† 


 A.  Localized

 B.  Generalized



 IV.  Periodontitis as a Manifestation of Systemic Diseases 


 A.  Associated with hematological disorders 


 1.  Acquired neutropenia

 2.  Leukemias

 3.  Other



 B.  Associated with genetic disorders 


 1.  Familial and cyclic neutropenia

 2.  Down syndrome

 3.  Leukocyte adhesion deficiency syndromes

 4.  Papillon-Lefèvre syndrome

 5.  Chédiak-Higashi syndrome

 6.  Histiocytosis syndromes

 7.  Glycogen storage disease

 8.  Infantile genetic agranulocytosis

 9.  Cohen syndrome

 10.  Ehlers-Danlos syndrome (Types IV and VIII)

 11.  Hypophosphatasia

 12.  Other



 C.  Not otherwise specified (NOS)



 V.  Necrotizing Periodontal Diseases 


 A.  Necrotizing ulcerative gingivitis (NUG)

 B.  Necrotizing ulcerative periodontitis (NUP)



 VI.  Abscesses of the Periodontium 


 A.  Gingival abscess

 B.  Periodontal abscess

 C.  Pericoronal abscess



 VII.  Periodontitis Associated with Endodontic Lesions 


 A.  Combined periodontic-endodontic lesions



 VIII.  Developmental or Acquired Deformities and Conditions 


 A.  Localized tooth-related factors that modify or predispose to plaque-induced gingival diseases/periodontitis 


 1.  Tooth anatomic factors

 2.  Dental restorations/appliances

 3.  Root fractures

 4.  Cervical tooth resorption and cemental tears



 B.  Mucogingival deformities and conditions around teeth 


 1.  Gingival/soft tissue recession 


 a)  Facial or lingual surfaces

 b)  Interproximal (papillary)



 2.  Lack of keratinized gingiva

 3.  Decreased vestibular depth

 4.  Aberrant frenum/muscle position

 5.  Gingival excess 


 a)  Pseudopocket

 b)  Inconsistent gingival margin

 c)  Excessive gingival display

 d)  Gingival enlargement (see I.A.3 and I.B.4)



 6.  Abnormal color



 C.  Mucogingival deformities and conditions on edentulous ridges 


 1.  Vertical and/or horizontal ridge deficiency

 2.  Lack of gingiva/keratinized tissue

 3.  Gingival/soft tissue enlargement

 4.  Aberrant frenum/muscle position

 5.  Decreased vestibular depth

 6.  Abnormal color



 D.  Occlusal trauma 


 1.  Primary occlusal trauma

 2.  Secondary occlusal trauma







*Can occur on a periodontium with no attachment loss or on a periodontium with attachment loss that is not progressing.
 
†Can be further classified on the basis of extent and severity. As a general guide, extent can be characterized as Localized = ≤ 30% of sites involved and Generalized = > 30% of sites involved. Severity can be characterized on the basis of the amount of clinical attachment loss (CAL) as follows: Slight = 1 or 2 mm CAL, Moderate = 3 or 4 mm CAL, and Severe = ≥ 5 mm CAL.







 The concept of the reduced periodontium

The clinician may find difficulty in diagnosing a patient with clinically healthy gingiva in the presence of generalized gingival recession (i.e., attachment loss) (Figure 2-12). To understand this configuration, the concept of the reduced periodontium becomes important. Attachment loss may occur as a result of plaque-induced disease or because of other habits or conditions (Box 2-3). Treatment of these diseases/events focuses on restoring health to the periodontal tissues. In many cases, although the attachment loss is not fully reversible, gingival health may be restored and the progression of attachment loss arrested. Based on the previously outlined classification criteria, the novice clinician may erroneously classify these patients as exhibiting periodontitis when they may be exhibiting either periodontal health or gingivitis on a reduced periodontium. This diagnosis suggests that the occurrence or development of clinical attachment loss is halted. Repeated periodontal examinations over multiple time points are necessary to confirm this diagnosis.
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FIG 2-12​Healthy but reduced periodontium. On clinical examination, this 52-year-old female has probing depths of 3 mm or less with no bleeding on probing. Generalized attachment loss and gingival recession are detected. Mobility is present on the mandibular anterior teeth. Through-and-through furcation involvement is noted on some of the molars. The stability of her periodontium has been monitored over the course of the past 3 years. Source: (Courtesy Dr. Jonathan Reside, Chapel Hill, N.C.) 







BOX 2-3

Causes of Attachment Loss
 


Plaque induced periodontitis:




•  Patients with a history of treated periodontitis




Non-plaque-induced periodontitis:




•  Anatomic variations (thin gingival biotype, tooth malpositioning)

•  Iatrogenic defects

•  Deleterious habits (traumatic tooth brushing, factitial injuries)

•  Advanced age






 
An accurate periodontal diagnosis and classification will guide the clinician to deliver appropriate treatment. Treatment to begin addressing these periodontal conditions will be largely based on the presence or absence of plaque (and other etiologic factors), probing depths, and the extent of attachment loss. These factors are detailed in Chapter 9.
 
Correct classification of the patient’s periodontal status is critically important because treatment planning is inextricably linked with the diagnosis and an incorrect diagnosis often leads to inappropriate treatment—sometimes overly aggressive and sometimes too conservative. Both types of error have led to litigation with notable frequency. Overclassifying periodontal disease (incorrectly diagnosing gingivitis as periodontitis) may be seen as insurance fraud. Under diagnosis (failing to identify gingivitis or periodontitis when it is present) has led many patients to pursue litigation when, years later, it becomes apparent that he or she was not informed and/or that the periodontal disease was not effectively managed by the dental team.





J. Pulpal and periapical diagnoses

Peter Z. Tawil
 
The dentist bases a diagnosis and classification of pulpal disease on patient symptoms and clinical findings. Pain of dental origin may reflect conditions that are reversible or irreversible in nature. Reversible pulpitis is a clinical diagnosis based on subjective and objective findings that suggest the inflammation will probably resolve and the pulp return to normal. Reversible pulpitis is usually a temporary condition characterized by pain that is not severe and is associated with a specific stimulus, such as cold. The pain ceases within a short period after removal of the stimulus. In contrast, a constant severe pain that seems to arise without provocation characterizes irreversible pulpitis; the classic presentation for a toothache. Irreversible pulpitis is a clinical diagnosis based on subjective and objective findings indicating that the vital inflamed pulp is not capable of healing. Common symptoms are lingering thermal pain, spontaneous pain, and referred pain. The pain may awaken the patient from sleep. Frequently the patient will have been taking analgesics that may or may not have been effective in relieving the pain. A clinical diagnosis of pulpal necrosis indicates the death of the dental pulp. This diagnosis is made when pulp testing is negative to thermal and electrical testing. Often, pulpal necrosis will be associated with clinical or radiographic signs of apical pathology or changes in tooth color.
 
When pulpal inflammation extends to the apical periodontium, it can produce clinical symptoms including a painful response to biting and/or percussion or palpation. This clinical diagnosis, called asymptomatic apical periodontitis, may or not be associated with an apical radiolucency area. An asymptomatic apical periodontitis is associated with radiographically evident inflammation and destruction of the apical tissues secondary to pulp necrosis, but without pain or swelling. An acute apical abscess (Figure 2-13) is an inflammatory reaction to pulpal infection and necrosis characterized by rapid onset, spontaneous pain, tenderness of the tooth to pressure, pus formation, and swelling of the associated area. Mobility of the affected tooth is sometimes seen.



[image: Image]


FIG 2-13​Acute apical abscess. Source: (From Regezi JA, Sciubba J, Jordan R: Oral pathology, ed 6, St. Louis, 2012, Saunders.) 





 
If the infection is not locally contained, it may progress into a cellulitis characterized by painful swelling with diffuse borders and invasion into the subperiosteum or facial spaces. Typically the patient will have signs of elevated temperature, lymphadenopathy, and sometimes malaise. A chronic apical abscess is also associated with pulpal necrosis, but is characterized by gradual onset with little or no discomfort and exhibits a usually nonpainful discharge of pus through a sinus tract. Condensing osteitis is the clinical designation for a tooth with chronic apical inflammation from a low-grade inflammatory stimulus that will appear on a radiograph as a diffuse opacity (see apical sclerosing osteitis [ASO] subsequently).
 
Radiographic findings associated with the dental pulp and surrounding tissue may suggest several diagnoses (Table 2-2). The dentist may interpret a missing pulp space as evidence of calcified canals. An irregularly enlarged root canal space suggests internal resorption. Resorption of the root from the outside, around the periodontal ligament space, is external resorption. Common radiographic periapical diagnoses include apical rarefying osteitis (ARO), apical sclerosing osteitis (ASO), and apical rarefying and sclerosing osteitis (ARSO). Root fractures secondary to trauma are often seen on radiographs.


TABLE 2-2

Pulpal and Periapical Diagnoses/Radiographic Findings

 
 


	Common Diagnoses
	Description
	Illustration




	Apical rarefying osteitis
	

• Loss of bone density at the apex of the tooth.

• The term encompasses the following entities, which are difficult to differentiate radiographically: 


• Periapical abscess

• Periapical granuloma

• Radicular cyst






	
[image: Image]




	Apical sclerosing osteitis
	

• Increase in bone density in the region of the apex of the tooth in response to inflammation.

• Frequently described as condensing osteitis.




	
[image: Image]




	Combination apical rarefying osteitis and apical sclerosing osteitis
	

• Combination of rarefying and sclerosing osteitis.




	
[image: Image]




	Internal resorption
	

• Uniform localized widening of the internal aspect of the canal, radiolucency.

• Radiolucency confined to internal aspect of the tooth.




	
[image: Image]




	External resorption
	

• Uniform localized loss of external root surface.

• Canal is unaffected.

• May occur at apical or lateral aspect of the tooth root.

• May affect the adjacent bone.
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	Canal calcification
	

• Reparative dentin initially forms and eventually obliterates canal.

• Lack of internal verticolinear radiolucent space.




	
[image: Image]
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B, D-F Images from Torabinejad M, Fouad A, Walton R: Endodontics: principles and practice, ed 5, St. Louis, 2014, Saunders; C, courtesy Dr. Angela Broome.





K. Dental caries

Margherita Fontana
 
To diagnose dental caries involves not only an objective determination of whether or not lesions or disease are present (i.e., caries detection) and, if present, a characterization of its severity (i.e., caries assessment) but, most importantly, a summation of all data available for determination of whether the condition is the result of the dental caries process and whether it is active or arrested. This diagnosis should be a guiding factor for caries risk assessment (i.e., the risk of developing new lesions in the future) and management (encompassing surgical and nonsurgical care and prevention). Numerous instruments are available to aid the clinician in caries detection and assessment, including radiographs and other technology-based aids (e.g., fluorescence-based methods, electrical conductance methods).
 
 Some guiding definitions6, 10





•  Caries detection: A process involving recognition of changes in enamel, dentin, and/or cementum, which are consistent with the caries process. In other words the process involves identifying the signs (consequences) of bacterial destruction of the dynamic caries process. It must be noted, however, that lesion detection, without assessment, is not practical or useful.

•  Caries assessment: An evaluation of the characteristics of a caries lesion after the lesion has been detected. These characteristics may include visual, physical, chemical, or biochemical parameters, including color, size, and surface integrity.

•  Caries diagnosis: The professional summation of all the signs (following detection and lesion assessment) and symptoms of the caries disease; arrives at a determination of whether or not the caries lesion is active, progressing rapidly or slowly, or is already arrested. Without this information, a logical decision about treatment cannot be made.





 Caries lesion severity

Caries lesion severity is the stage of lesion progression along the spectrum of net mineral loss, from the initial loss at the molecular level to total tissue destruction. Such an assessment involves determination of both the extent of the lesion in a pulpal direction (i.e., proximity to the dentin-enamel junction and the pulp) and the mineral loss in volume terms. Non-cavitated and cavitated lesions are, for example, two specific stages of lesion severity. The ability to detect caries lesions and to differentiate among different levels of severity depends on the caries detection method and/or the clinical criteria being utilized. Many criteria have been developed for the examination of teeth for caries lesion detection and assessment, including visual and/or tactile-based criteria. The International Caries Detection and Assessment System (ICDAS; www.ICDAS.org) is a representative and generally accepted instrument. This instrument is the culmination of an international effort to create a set of harmonized and internationally recognized criteria built on best evidence. To implement this system, the teeth must be clean and dry when examined. The enamel, dentin and cementum are then evaluated using predominately visual, histologically-validated, clinical criteria. This system allows assessment of both caries severity and level of caries activity.
 
 Non-cavitated lesion

This is a caries/carious lesion whose surface appears macroscopically to be intact (Figure 2-14). In other words, it is a caries lesion without visual evidence of cavitation. Such a lesion is still potentially reversible by chemical means or arrestable by chemical (e.g., fluoride) or mechanical (e.g., sealant) means. It is sometimes referred to as an incipient lesion, initial lesion, an early lesion or a white spot lesion. (A color designation is misleading, however, as these lesions can be white, brown, or other colors.) Caries lesions develop in areas of plaque stagnation and may appear as a white/yellow/brown coloration, which may be limited to the confines or bottom of the pits and fissures on occlusal surfaces or extend beyond them into the occlusal planes. On smooth surfaces caries lesions occur cervical to the contact point on interproximal surfaces, or following the gingival contour if occurring buccally or lingually. Initial non-cavitated “white” lesions are only seen visually when the teeth are dried, but more advanced lesions can be seen with the teeth either wet or dry. If a non-cavitated lesion picks up an extrinsic stain (e.g., appears brown), however, it will be visible either wet or dry regardless of whether it is incipient or advanced.11 In fact, many such stained carious lesions on occlusal surfaces may be confused with noncarious extrinsic stain.
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FIG 2-14​Examples of non-cavitated lesion. Source: (Courtesy Dr. Margherita Fontana, Ann Arbor, Mich.) 








 Cavity/cavitated lesion

A cavity/cavitated lesion is a carious lesion whose surface is not macroscopically intact, with a distinct discontinuity or break in the surface integrity, as determined utilizing optical or tactile means (Figure 2-15).
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FIG 2-15​Cavity/cavitated lesion. Source: (Courtesy Dr. Margherita Fontana, Ann Arbor, Mich.) 










 Caries lesion activity (net progression toward demineralization)

Caries lesion activity is the summation of the dynamics of the caries process resulting in the net loss, over time, of mineral from the tooth enamel (i.e., active lesion progression).
 
 Active caries lesion

An active caries lesion is a caries lesion from which, over a specified period of time, there is net mineral loss (i.e., the lesion is progressing) (Figure 2-16). Clinical observations to be taken into consideration for assessing caries lesion activity include visual appearance, tactile perception, and potential for plaque accumulation. A lesion is likely to be active when the surface of the enamel is whitish/yellowish opaque and chalky (with loss of luster); feels rough when the tip of the probe is moved gently across the surface; is in a plaque stagnation area (i.e., pits and fissures, near the gingival margin, and interproximal surface cervical to the contact point). In dentin the lesion is likely active when the dentin is soft or leathery on gentle probing.
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FIG 2-16​This is an example of a cavitated, active, coronal lesion. Notice plaque within the lesion and inflammation of the gingival lesion. Source: (Courtesy Dr. Margherita Fontana, Ann Arbor, Mich.) 








 Arrested or inactive caries lesion

An arrested or inactive caries lesion is not undergoing net mineral loss—that is, the caries process is no longer progressing (Figure 2-17). This lesion represents a “scar” of past disease activity. Clinical observations to be taken into consideration for assessing caries lesion activity will be based on visual appearance, tactile feeling, and potential for plaque accumulation. A lesion is probably inactive when the surface of the enamel is whitish, brownish, or black. The enamel may be shiny and generally feels hard and smooth when the tip of a probe is moved gently across the surface. Caries lesions on smooth surfaces are more likely to be inactive when located in sites without plaque accumulation (i.e., at some distance from the gingival margin following gingival recession). In dentin, the cavity may appear shiny and feel firm on gentle probing.
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FIG 2-17​A and B, Examples of arrested non-cavitated lesions on coronal smooth surfaces (notice the buccal lesion’s distance from the gum line; very shiny and smooth). B, The proximal lesion probably developed when teeth were in contact. When the neighboring tooth got extracted, the proximal lesion arrested. (Notice it is now NOT in a plaque stagnation area.) Source: (Courtesy Dr. Margherita Fontana, Ann Arbor, Mich.) 










 Classification of lesions by anatomical location12

 
 Coronal primary caries lesion

A coronal primary caries lesion is produced by direct extension from an external surface in the coronal portion of a tooth (Figure 2-18). Such lesions develop in areas of plaque stagnation; thus they may be located in the pits and fissures of teeth, on interproximal surfaces (cervical to the contact point), or on smooth surfaces (buccal or lingual, following the gingival contour).
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FIG 2-18​Example of coronal primary caries lesions, all likely active; some are cavitated with exposed dentin and some are non-cavitated. Source: (Courtesy Dr. Margherita Fontana, Ann Arbor, Mich.) 








 Secondary caries, recurrent caries, or caries lesions associated with restorations and sealants (CARS)

Secondary caries are lesions that occur at the margin of, or adjacent to, an existing filling (Figure 2-19). These lesions have classically been described as occurring in two ways: an outer lesion or a wall lesion. The chemical and histological processes involved in outer lesions are the same as with primary caries and they may occur as the result of a new, primary, attack on the surface of the tooth adjacent to the filling. Several researchers have suggested that caries identified as “secondary” are quite likely to actually be primary caries adjacent to fillings.13
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FIG 2-19​Examples of secondary caries after restoration either broke (A and B are from the same tooth viewed in different angles), or around the margins of a gold crown (C). Source: (Courtesy Dr. Margherita Fontana, Ann Arbor, Mich.) 








 Root surface caries lesions

Root surface caries lesions are frequently observed near the CEJ, although they may appear anywhere on the root surface (Figure 2-20). Root caries lesions appear as distinct, clearly demarcated circular or linear discolorations at the CEJ or wholly on the root surface.6, 10
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FIG 2-20​Example of an active cavitated root surface lesion. Notice plaque within the lesion. Source: (Courtesy Dr. Margherita Fontana, Ann Arbor. Mich.) 










 Radiographic detection of the caries lesion

In clinical practice the diagnosis of caries is made on the basis of clinical signs and symptoms and with the utilization of radiographic imaging aids. Radiographic detection is possible only after sufficient demineralization of the enamel and dentin has occurred. When exposed to the x-rays the demineralized area reduces the beam attenuation in comparison to the sound tooth structure, allowing more x-rays to reach the receptor. The resultant radiographic image displays the demineralization as a dark area or radiolucency that is the result of past caries activity. Active areas may not be detectable on the image because of insufficient demineralization of the area.
 
Radiographic images are useful in identifying caries lesions that are not visible clinically, such as approximal primary and secondary caries (Table 2-3). Compared with visual detection alone, images are most useful in detecting approximal and occlusal caries lesions past the dentin-enamel junction.14, 15 Radiographic images are also helpful in determining the depth of the lesion and its proximity to the pulp chamber and pulp horns.


TABLE 2-3

Dental Caries/Radiographic Findings

 


	Caries Detection
	Description
	Illustration




	Occlusal caries
	

• Dentinal radiolucency appearing below the pits and fissures of the occlusal surface

• Mushroom-shaped radiolucency
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	Approximal caries
	

• Located apical to proximal tooth contact

• Triangular-shaped with broad base at external tooth enamel surface

• Inside dentin-enamel junction appears as mushroom-shaped or inverted triangular-shaped radiolucency
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	Buccal caries
	

• Well defined

• Ovoid-shaped radiolucency

• Superimposed over dentinal aspect of tooth
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	Root caries
	

• Associated gingival recession

• Located coronal to crestal bone

• Radiolucency on root surface is diffuse, rounded internal border
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A, B, and D, Images courtesy Dr. Angela Broome; C, image from Haring JI, Lind LJ: Radiographic interpretation for the dental hygienist, Philadelphia, 1993, Saunders.







L. Tooth cracks and fractures

Peter Z. Tawil
 
When the clinician identifies a fracture or crack in a tooth, it will be important to explore its extent to assess the severity and associated prognosis for the tooth in question. Most fractures and cracks occur in the long axis of the crown and/or root. Assessing the extent of the longitudinal fracture will help the clinician decide between treatment alternatives: a root canal, a restoration, or an extraction.
 
Longitudinal fractures in teeth may grow and propagate apically over time. A crack, once identified, needs to be assessed in terms of location and extent. The major risk is the potential for bacterial penetration, which can lead to inflammation and disease. A crack may not necessarily require treatment—especially in the short term—but nevertheless, the patient needs to be informed of the finding and the attendant risks.
 
Fractured teeth can present with a variety of symptoms ranging from nonexistent to acute and severe. When the bacteria reach the pulp space of a vital tooth through the fracture line, thermal symptoms will begin. If the fracture line reaches the periodontal ligament, this may cause pain in the “gum” on biting. A displaceable crack in the coronal aspect of the tooth will commonly produce an intermittent pain on biting certain foods when applied in a particular occlusal vector.
 
The dentist can draw on multiple evaluation techniques to discern the location and extent of the crack. Initially the clinician will proceed with pulp vitality and periapical testing. This should be followed by periodontal probing. A localized deep probing defect is usually indicative of a vertical root fracture. Next, a bite test (with a Burlew wheel, cotton-tipped applicator, or Tooth Slooth device) can be made on each cusp to determine if a specific location triggers more symptoms. At this point, if a fracture is visible, previous old restorations will often need to be removed to assess its full extent. Transillumination can be helpful in visualizing the location and extent of fractures. Staining the fracture with methylene blue is another option. The explorer can also be used for a tactile examination. If the fracture is significant, the segments can be sometimes wedged apart and an explorer catch can be perceived. If the fracture line extends below the gingiva, surgical assessment can be utilized by raising a gingival flap to visualize the longitudinal apical extent and to assess whether or not the tooth can be saved or should be extracted.
 
 Classifying the longitudinal fractures and cracks
 
 Craze lines

Many adult teeth exhibit craze lines, especially posterior teeth with large direct fill restorations (Figure 2-21). Craze lines are seen even more frequently with advanced age. Craze lines are usually limited to the enamel and should cause the patient no pain. A craze line can be distinguished from a crack using transillumination. Light will normally penetrate enamel in the presence of a craze line, but will be blocked by a crack line that extends through the enamel to the dentin-enamel junction. No restorative treatment is required.
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FIG 2-21​Craze lines. Source: (From Torabinejad M, Fouad A, Walton R: Endodontics: principles and practice, ed 5, St. Louis, 2014, Saunders.) 








 Fractured cusp

A fractured cusp is a complete fracture of a cusp initiated from the occlusal surface, usually extending apically from a marginal ridge and a buccal or lingual groove, and wrapping horizontally around a cusp in the cervical area of the tooth (Figure 2-22). The affected cusp may be missing or may be movable while remaining attached to the periodontal tissues. Treatment planning for this condition depends on the amount of tooth structure remaining after removal of the fractured cusp. If the tooth is deemed restorable, a direct or an indirect restoration covering the fractured margin can be used. Root canal treatment will be necessary if the fracture has encroached on the pulp chamber or has caused an irreversible pulpitis.
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FIG 2-22​Fractured cusp. Source: (From Torabinejad M, Fouad A, Walton R: Endodontics: principles and practice, ed 5, St. Louis, 2014, Saunders.) 








 Cracked tooth

A cracked tooth is an incomplete fracture initiated from the crown and extending apically (Figure 2-23). On a posterior tooth the crack commonly extends through either or both marginal ridge(s) and onto the proximal surface(s). The treatment plan will depend on the location and extent of the crack. Removal of an existing restoration or new tooth preparation may be needed to determine the full extent of the crack. A tooth with an extensive crack of long duration is more likely to require root canal treatment, but a thorough and accurate assessment and definitive diagnosis of the pulp and periapical condition is required to confirm whether or not a root canal treatment is indicated.
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FIG 2-23​Cracked tooth. Source: (Courtesy Dr. Peter Tawil, Chapel Hill, N.C.) 








 Split tooth

A split tooth is the evolution (and end result) of a cracked tooth; the fracture is now complete (through and through mesiodistally) (Figure 2-24). The root surface is involved and the two segments are completely separate. The split may occur suddenly but more often results from deterioration of an incompletely cracked tooth. In most instances a split tooth will require extraction.
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FIG 2-24​Split tooth. Source: (Courtesy Dr. Tam M. Trinh, Chapel Hill, N.C.) 








 Vertical root fracture

A true vertical root fracture is a complete or incomplete fracture line initiated from the root and running parallel (or slightly oblique) to the long axis of the tooth (Figure 2-25). It occurs most frequently in teeth that have received root canal treatment and in patients over the age of 40. If the fracture extends coronally to the cervical periodontal attachment, a localized narrow deep periodontal defect can be detected. The only predictable treatment for a vertical root fracture is removal of the apical fractured segment or extraction of the tooth. In multirooted teeth, removal of the whole fractured root may be performed by root amputation (root resection) or hemisection.
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FIG 2-25​A-D, Tooth with vertical root fracture—mesial and the distal roots (B and C) both exhibit fracture lines. Source: (Courtesy Dr. John Moriarty, Chapel Hill, N.C.) 









 


M. Other noncarious abnormalities of teeth

There are many common environmentally or functionally induced abnormalities of the teeth (Table 2-4). Dental erosion has become endemic as a result of the increased consumption of widely available acidic drinks including sodas, energy drinks, and sports drinks. Cervical notching is often seen in middle-aged and older individuals and may be caused by abfraction (occlusal forces), erosion (chemical wear), or abrasion (mechanical forces such as aggressive and frequent horizontal tooth brushing). Attrition is common in individuals who consume a coarse and abrasive diet or those with parafunctional habits such as bruxing or clenching.


TABLE 2-4

Other Noncarious Abnormalities of Teeth

 
 


	Diagnosis
	Description
	Illustration
	Potential Clinical Problem(s)




	Erosion
	Chemically induced wear of exposed enamel and/or dentin; appears as glazed thin enamel, or cupped or notched dentin
	
[image: Image]

	Tooth sensitivity; loss of tooth volume; darkened tooth enamel; pulpal pathology



	Abfraction
	Cervical notching induced by chronic traumatic occlusal forces
	
[image: Image]

	Tooth sensitivity; pulpal pathology; tooth fracture; caries



	Abrasion
	Tooth notching or wear caused by mechanical forces (e.g., toothbrush)
	
[image: Image]

	Tooth sensitivity; pulpal pathology; tooth fracture; caries



	Attrition
	Incisal/occlusal wear induced by mastication and/or bruxism
	
[image: Image]

	Tooth sensitivity; loss of vertical dimension of occlusion; pulpal pathology



	Retained root(s)
	Decoronated tooth with root or roots remaining in the jaw
	
[image: Image]

	Infection; periodontal disease; caries



	Ankylosed tooth
	Tooth root fused to bone; characterized by submersion apical to the occlusal plane, immobility, bright sound on percussion
	
[image: Image]

	Malocclusion; hypereruption of opposing tooth; surgical challenge if tooth is extracted



	Developmental abnormalities (e.g., hypocalcification [pictured], hypoplasia, fever lines, amelogenesis imperfecta, fluorosis, tetracycline stain)
	Defects of enamel matrix formation or calcification; commonly appears as mottled, discolored tooth, and/or porous rough tooth surface
	
[image: Image]

	Patient has esthetic concerns; caries; risk for tooth fracture and enamel shearing



	Impacted tooth
	Tooth (commonly a third molar) incompletely erupted and maintained in an abnormal position by adjacent tooth or teeth
	
[image: Image]

	Surgical complications (sinus perforation, paresthesia); potential postoperative complications (infection, dry socket)



	Hypercementosis
	Overgrowth of the cementum layer of a tooth (usually at the apex of the tooth)
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	Surgical challenge if tooth requires extraction



	Supernumerary tooth
	Tooth additional to the normal complement (e.g., paramolar or mesiodens); commonly diminutive in size 	
[image: Image]

	May displace surrounding tooth or teeth; malposition of teeth; malocclusion



	Odontoma
	Developmental abnormality of irregular but definable tooth components (compound odontoma), or no defined tooth shape and undifferentiated mass of enamel, dentin, and pulp components (complex odontoma) 	
[image: Image]

	May impede normal eruption of adjacent teeth
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A and G, From Heymann HO, Swift EJ, Ritter AV: Sturdevant’s art and science of operative dentistry, ed 6, St. Louis, 2013, Mosby; B-D, F, H, J, K, from Ibsen OAC, Phelan JA: Oral pathology for the dental hygienist, ed 6, St. Louis, 2014, Saunders; E, from Costich ER, White RP Jr: Fundamentals of oral surgery, Philadelphia, 1971, Saunders; I, from White SC, Pharoah MJ: Oral radiology: principles and interpretation, ed 7, St. Louis, 2014, Mosby.


 
Common developmental anomalies of the teeth include hypoplasia and hypocalcification, “fever lines,” fluorosis, tetracycline stain, and amelogenesis imperfecta. These conditions are evident clinically. Odontomas and hypercementosis are processes that will be visible on radiographic imaging.
 
This category also includes abnormalities of tooth number and position including supernumerary teeth (paramolar); impacted teeth; ankylosed, submerged, or partially erupted teeth; and ectopic eruption.



N. Occlusal abnormalities

Lee W. Boushell
 
Occlusal abnormalities include jaw and skeletal relationships that do not conform to a normal profile such as Angle classification II (maxillary protrusion or “buck tooth”) or Angle classification III (mandibular protrusion or “Dick Tracy”). Other common occlusal abnormalities are malpositioned individual teeth within the dental arch and abnormal relationships between approximating teeth; and abnormalities in the interdigitation of the teeth in maximum intercuspation (MI) or during excursive jaw movements. This category also includes the ill effects of excessive or otherwise abnormal occlusal forces on the dentition and periodontium. Table 2-5 summarizes the more common occlusal abnormalities.


TABLE 2-5

Occlusal Abnormalities

 
 


	Diagnosis
	Description
	Illustration
	Potential Clinical Problem(s)




	Tooth malalignment/malpositioning 	Crowding, tipping, drifting, rotation
	
[image: Image]

	Esthetic, functional, or periodontal problems



	Marginal ridge discrepancies
	Proximating marginal ridges at differing levels
	
[image: Image]

	Food impaction; periodontal problems



	Open proximal contacts
	Proximating teeth not in contact
	
[image: Image]

	Food impaction; periodontal problems



	Extrusion/hypereruption
	Tooth migrates vertically into space left by missing tooth
	
[image: Image]

	Esthetic problem; unfavorable crown-root ratio; tissue impingement



	Occlusal plane discrepancies
	Irregular or imbalanced occlusal plane (e.g., reverse Curve of Spee; extrusion of tooth or bone base)
	
[image: Image]

	TMD; may require occlusal adjustment or reconstruction prior to fabrication of prosthesis



	Skeletal malalignment
	Maxillary and mandibular jaws incorrectly aligned relative to each other
	
[image: Image]

	Esthetic or functional problem



	Reduced vertical dimension of occlusion [VDO]
	Reduced interarch space when teeth are occluded in maximum intercuspation
	
[image: Image]

	TMD; impaired function; may require reconstruction prior to fabrication of prosthesis



	Primary occlusal trauma
	Occlusal forces in excess of what tooth or attachment apparatus can tolerate in otherwise healthy periodontium
	
	Acute symptoms (see Chapter 8); compromised periodontal support; pulpal pathology; tooth fracture; tooth loss



	Secondary occlusal trauma
	Occlusal forces in excess of attachment apparatus tolerance in presence of compromised periodontium (clinical attachment loss) 	
	Compromised periodontal support; pulpal pathology; tooth loss



	Clenching/bruxism/parafunction
	Occlusal contact that occurs outside of masticatory function
	
[image: Image] 
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	TMD; pulpal pathology; reduced mastication; risk for tooth fracture
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Image of skeletal malalignment from Proffit WR, Fields HW, Sarver DM: Contemporary orthodontics, ed 5, St. Louis, 2013, Mosby. All others courtesy Dr. Lee Boushell, Chapel Hill, N.C.





O. Esthetic problems

Patients sometimes present with concerns relating to the appearance of the face, mouth, smile, teeth, or gums. The dental team must be responsive to those concerns and must be able to discern the underlying cause of the patient’s perceived problem. Esthetic problems generally can be classified into one of three categories: (1) problems that emanate from abnormal skeletal structures or relationships; (2) problems relating to tooth position, form, or color; and (3) problems relating to the periodontium and lips. The following discussion summarizes common esthetic concerns that may be apparent to the patient and/or the dentist.
 
 Dentofacial issues

Dentofacial issues usually are esthetic problems caused by abnormal size or contour of the jaw bones, or malposition of the maxilla or mandible relative to the face or to the opposing jaw. Often these problems are developmental in origin and in some cases are part of a syndrome or complex of genetically induced abnormalities. Occasionally these skeletal changes are caused by trauma to the face or as a result of surgical treatment to eliminate cancer of the jaw. The following are brief descriptions of the more common problems in this category:
 



 Lateral facial asymmetry—the left and right sides of the jaws or face are not symmetric
 
 Vertical facial asymmetry—middle and inferior thirds of face are out of proportion with each other

 Angle classification II relationship—protrusive (or procumbent) maxilla; “buck teeth”; may be the result of a retruded mandible

 Angle classification III relationship—protrusive (or prognathic) mandible and/or retrognathic maxilla; may exhibit anterior crossbite

 Narrow maxillary arch development—often this is characterized by excess buccal corridor display; patient may exhibit a bilateral posterior crossbite

 Misaligned dental midline—the dental midline is not coincident with the facial midline (note that this can be caused by a malpositioned tooth and/or by a maxillary arch form abnormality)

 Tipped frontal occlusal plane—maxillary anterior incisal edge plane is not parallel to the horizontal plane or the plane of the interpupillary line

 Dentoalveolar extrusion and vertical maxillary excess—these bony abnormalities may be associated with altered facial profile, malalignment of teeth, or occlusal plane discrepancies





 Tooth-related esthetic issues

The esthetic zone is that portion of the dentition that is readily visible to the patient and to other persons. Fractured or missing teeth in the esthetic zone may be a major concern to a patient—and may cause personal embarrassment, loss of self-confidence, or limit social and professional activities. Visible caries lesions can also be of concern. Some patients exhibit discoloration or intrinsic stain of a tooth or teeth caused by tetracycline, hypoplasia, decalcification, pulp necrosis, or amalgam bluing (Figure 2-26). Some patients will, in time, decide that restorations are unsightly (Figure 2-27). Composite restorations may develop microleakage (Figure 2-28) at the margins, surface degradation, or surface porosity; as a result external or internal stains, changes in hue, or loss of surface luster may develop. Patients may become concerned about teeth that are an unusual size or contour; for example, peg lateral incisors, fan-shaped teeth, microdonts (Figure 2-29), or teeth that are large relative to the size of the jaw or face. Patients may seek correction for teeth or coronal restorations with bulbous contours. Patients may be aware that their teeth appear to be “too high” or “too low,” “too far forward” or” too far back,” which may or may not reflect an underlying skeletal abnormality. Many patients will be interested in closing diastemas (Figure 2-30) or in straightening teeth that are tipped, rotated, crowded, or otherwise misaligned. It is not unusual for patients to seek correction for age- and function-related changes such as craze lines, attrition, incisal chipping, or altered occlusal plane contours. Some patients will raise concerns relating to a tipped occlusal horizontal plane, in which the maxillary incisal edge line is no longer parallel to the horizontal plane, or the mandibular anterior occlusal plane no longer follows the lower lip line.



[image: Image]


FIG 2-26​Amalgam bluing. Source: (Courtesy Dr. Lee Boushell, Chapel Hill, N.C.) 
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FIG 2-27​A, Unesthetic, poorly contoured, and unhygienic full coverage restoration. B, Replacement restoration—note the improved shade, incisal contour, and gingival response. Source: (Courtesy Dr. BE Kanoy, Durham, N.C.) 
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FIG 2-28​Microleakage. Source: (Courtesy Dr. Lee Boushell, Chapel Hill, N.C.) 
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FIG 2-29​Microdonts. Source: (Courtesy Dr. Lee Boushell, Chapel Hill, N.C.) 
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FIG 2-30​Diastemas. Source: (Courtesy Dr. Lee Boushell, Chapel Hill, N.C.) 








 Lip and gingival esthetic issues

Patients may present with esthetic concerns related to the position of the lips or gingival tissues. Common problems in this category include: 


•  A short upper lip (lip incompetence) (Figure 2-31) will cause a larger than normal display of the facial surfaces of the maxillary anterior teeth when the patient’s face is at repose. Patients may develop the self-conscious habit of rolling the lip down over the incisal edges in response

•  Excess lip mobility or hyperactive lip (Figure 2-32) is evident when the lip raises above the gingival margins of the maxillary anterior teeth as the patient is speaking or smiling

•  Excessive gingival display of the maxillary anterior teeth can be caused by a prominent maxilla, short upper lip, hyperactive lip, short clinical crowns, or hypertrophic or hyperplastic gingiva

•  Gingival scalloping or form irregularities include uneven gingival zeniths (Figure 2-33) and other gingival contour disparities with the opposing side of the arch

•  Black triangles (Figure 2-34) are caused by gingival recession and the exposure of interproximal spaces at the cervical portion of the teeth





[image: Image]


FIG 2-31​Lip incompetence. Source: (Courtesy Dr. Lee Boushell, Chapel Hill, N.C.) 
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FIG 2-32​Hyperactive lip. Source: (Courtesy Dr. Lee Boushell, Chapel Hill, N.C.) 
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FIG 2-33​Uneven gingival zeniths. Source: (Courtesy Dr. Lee Boushell, Chapel Hill, N.C.) 
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FIG 2-34​Black triangles. Source: (Courtesy Dr. Lee Boushell, Chapel Hill, N.C.) 










P. Single tooth restoration defects

This section details commonly encountered problems with single tooth restorations (Table 2-6). Some of these issues arise at the time of restoration placement and some will occur years or even decades later. Some are iatrogenic in nature and others are part of the normal life cycle of a restoration.


TABLE 2-6

Single Tooth Restoration Defects

 
 


	Diagnosis
	Description
	Illustration
	Possible Significance




	Overhang
	Margin of restoration extends outside the confines of the tooth contour
	
[image: Image]

	Food impaction; acute or chronic periodontal disease; secondary caries


	
[image: Image]



	Underhang
	Margin of restoration is closed but under-contoured
	
[image: Image]

	Food impaction; acute or chronic periodontal disease; secondary caries



	Discoloration (body of restoration)
	Restoration shade does not match shade of adjacent tooth
	
[image: Image]

	May need veneer or replacement (patient discretion)



	Marginal defects (gaps)
	Extrinsic stain or microleakage at restoration margin; visual and tactile discontinuity at the tooth-restoration interface
	
[image: Image]

	May require restoration, repair, or replacement



	Fractured (amalgam/ composite/ porcelain)
	Bulk fracture; fractured isthmus; missing sliver of restorative material 	
[image: Image]

	May require restoration, repair, or replacement



	
	
	
[image: Image]

	



	Contour defects
	Restoration overcontoured (proud) or undercontoured (depressed or cavitated) 	
[image: Image]

	May require restoration, repair, or replacement



	Perforation 	Visible hole or discontinuity in the surface of the restoration
	
[image: Image]

	Acute symptoms; secondary caries; pulpal pathology



	Loss of restoration
	Restoration debonded, fractured, or worn away, or otherwise missing
	
[image: Image]

	Acute symptoms; secondary caries; pulpal pathology




 

 


[image: Image]



Images courtesy Dr. Lee Boushell, Chapel Hill, N.C.





Q. Fixed prosthodontic problems

When a patient has a missing tooth or teeth with remaining teeth on both sides of the edentulous space, that area is referred to as a bounded edentulous space (BES). When the BES is in the esthetic zone, the patient will often be self-conscious about it and have a strong desire to replace it. The missing tooth or teeth may result in an altered chewing pattern, loss of lip support, lip or cheek biting, or recurring trauma to the edentulous ridge. In time the BES may result in extrusion of an opposing tooth or tipping of the adjacent teeth. If the patient wishes to replace the missing tooth or teeth, several treatment options are available. These options, and their indications and contraindications, are discussed in detail in Chapter 10.
 
When the BES has been restored, multiple other problems may arise that the dentist will be called upon to address. If the fixed prosthesis has natural tooth abutments, the abutment teeth are subject to secondary caries, advancing periodontal disease, tooth fracture, pulpal necrosis, occlusal trauma, and fracture of the various materials and components of the prosthesis. The role of the dentist in such cases is to diagnose the nature of the problem or defect, determine the underlying cause, discern the available treatment alternatives, and explain those alternatives to the patient with sufficient detail that he or she is prepared to make an informed treatment decision. Table 2-7 describes common problems associated with fixed dental prostheses.


TABLE 2-7

Fixed Prosthodontic Problems

 
 


	Diagnosis
	Description
	Illustration
	Possible Significance




	Partial edentulism—bounded edentulous space
	Tooth or teeth missing with tooth or teeth present on both sides of the edentulous space
	
[image: Image]

	Esthetic or functional problem; malposition of adjacent or opposing tooth; trauma to gingiva, lip, or cheek



	Fractured abutment tooth
	Includes cracked tooth, split tooth, vertical root fracture 

See Section L, 

Tooth Cracks and Fractures

	
	Extraction usually necessary



	Recurrent caries
	Secondary caries
	
[image: Image]

	Restoration or extraction required; root canal treatment may be necessary; if crown, may need replacement; may cause premature tooth loss



	Occlusal trauma
	See Section N, Occlusal Abnormalities

	
	Attrition, tooth fracture; premature tooth loss



	Broken connector/pontic
	Material fracture or loss; separation of the FPD components
	
[image: Image]

	Loss of prosthesis (repair usually not feasible)



	Debonded retainer
	Retainer now can be separated from the abutment tooth
	
[image: Image]

	Need section and remove retainer; loss of prosthesis


	
[image: Image]


	
[image: Image]



	Fractured restorative material
	Portion of restoration (usually porcelain) detached from the remainder of the crown restoration or tooth
	
[image: Image]

	Esthetic problem; deficient tooth form; trauma to oral tissues; repair or replace restoration



	Esthetic issues 	Secondary caries, poor shade match, black triangles 

See Section O, Esthetic Problems
 	
	Requires repair or replacement of prosthesis




 

 


[image: Image]



A, B, and G, Courtesy Dr. Carlos Barrero, Chapel Hill, N.C.; C, courtesy Dr. Sompop Bencharit, Chapel Hill, N.C.; D-F, courtesy Dr. Elana Celliers, Chapel Hill, N.C.





R. Removable prosthodontic problems

If there are no remaining natural teeth in the mouth, the patient is categorized as edentulous or edentate. If a dentate patient has missing teeth with no teeth remaining posterior to the edentulous space, that area is referred to as an unbounded edentulous space (UES). As with a BES, when the UES is in the esthetic zone, the patient will usually be concerned about it. In addition, an edentate patient or a patient with an UES has the potential for significantly compromised function, reduced chewing ability, and loss of vertical dimension of occlusion (VDO), with accompanying changes in facial profile and contour and lip support. The UES patient may also be subject to lip or cheek biting, trauma to the tissues of the edentulous ridge, and in time, extrusion of any teeth opposing the space. Treatment options for edentate and partially dentate patients, and their indications and contraindications, are detailed in Chapter 10.
 
Patients will often present to an initial appointment with an existing denture or removable partial denture. Common problems with a removable prosthesis include lack of retention; denture sores (traumatic ulcers); excessive occlusal wear or occlusal disharmony; and fractures of the denture base, denture teeth, clasps, or other framework components. If the prosthesis utilizes natural tooth abutments, the abutment teeth are subject to secondary caries, advancing periodontal disease, tooth fracture, pulpal necrosis, occlusal trauma, or fracture of the various materials or components. Table 2-8 outlines common problems associated with removable dental prostheses.


TABLE 2-8

Removable Prosthodontic Issues

 
 


	Diagnosis
	Description
	Illustration
	Possible Significance




	Edentate
	All teeth missing (maxillary and/or mandibular arch)
	
[image: Image]

	Impaired mastication and digestion; compromised esthetics; altered self-image



	Partial edentulism—unbounded edentulous space
	Teeth missing; no tooth present distal to the edentulous area
	
[image: Image]

	Reduced function; decreased VDO; extrusion of opposing teeth; occlusal plane abnormalities; esthetic problems



	Alveolar resorption
	Loss of vertical bone height in an edentulous area
	
[image: Image]

	May require ridge augmentation prior to placement of implants and/or prosthesis



	Dry mouth or xerostomia
	Intraoral tissues dry and inflamed; cheeks and lips adherent to teeth; gingiva and mucosa friable and easily traumatized
	
	Caries; periodontal disease; impaired retention of prosthesis; denture sores; candidiasis



	Denture stomatitis
	Inflammation with erythema and edema of gingiva or mucosa underlying denture base
	
[image: Image]

	May need to alter VDO of existing prosthesis; may need reline or rebase of prosthesis; candidiasis



	Inflammatory fibrous hyperplasia (epulis fissuratum)
	Fibrous hyperplasia adjacent to the periphery of a denture flange
	
[image: Image]

	May require surgical correction



	Denture sore (frictional or decubitous ulcer)
	Traumatic ulcer under the base or periphery of a denture
	
[image: Image]

	May need to adjust occlusion and/or denture base



	Denture base defects
	Visible but nondisplaced crack, fracture with partial separation, or portion of denture base fractured and disconnected
	
[image: Image]

	May require repair or replacement



	Denture tooth defects
	Denture teeth severely worn (attrition), broken, or missing
	
[image: Image]

	Individual teeth can be replaced; generalized tooth wear often requires new prosthesis



	Partial denture clasp defects
	Clasp tip does not engage undercut (not retentive); broken clasp
	
[image: Image]

	Clasp adjustment or repair necessary, or prosthesis replacement



	Prosthesis in Infraocclusion
	Single tooth or multiple teeth not in contact with the opposing tooth or teeth; severe occlusal wear of denture teeth
	
[image: Image]

	Restoration of natural or denture teeth needed



	Complications with abutment teeth
	Caries, periodontal disease, pulpal pathology, inadequate crown:root ratio
	
[image: Image]

	Extensive treatment may be required to retain tooth; tooth loss



	Esthetic issues
	Unesthetic clasp display; poor prosthetic tooth shade, alignment or position; midline or occlusal plane discrepancy
	
[image: Image]

	New prosthesis needed to resolve many of these problems



	Maladaptation to prosthesis
	Patient unable to accept and effectively use the prosthesis
	
	May be resolved with implant-retained prosthesis



	Prosthesis has excessive or deficient vertical dimension of occlusion (VDO)
	Reduced VDO (too much freeway space) or increased VDO (insufficient freeway space)
	
[image: Image]

	New prosthesis necessary to resolve this problem




 

 


[image: Image]



A, B, D, F, H-L, Courtesy Dr. Carlos Barrero; C, from Geminiani A, Papadimitriou DEV, Ercoli C: Maxillary sinus augmentation with a sonic handpiece for the osteotomy of the lateral window: a clinical report, J Prosthet Dent 106(5):279-283, 2011; E, from Sapp JP, Eversole LR, Wysocki GW: Contemporary oral and maxillofacial pathology, ed 2, St. Louis, 2004, Mosby; G, courtesy Gary Meacham, CDT, Chapel Hill, N.C.





S. Implant-related diagnoses

Common clinical problems may arise as a result of implant placement, or may develop with the implant fixture or the implant-retained prosthesis in subsequent months and years. Implant site excavation that invades the mandibular canal space may cause paresthesia. Implant fixture placement may infringe on the floor of the maxillary sinus, necessitating a nonsurgical (osteotome sinus lift) or surgical (lateral window sinus lift) procedure. Postoperative infection may occur. Site preservation procedures are not always successful in achieving the desired bone shape and height.
 
After initial healing and in the years that follow, the implant fixture may be susceptible to peri-implantitis. When peri-implantitis occurs shortly after cementation of an implant crown, the most probable cause is retained excess cement. When the peri-implantitis affects the osseointegration of the embedded portions of an implant fixture, the fixture may become mobile and removal may be necessary. Implant fixtures may fracture, and if the implant is critical to the retention of the prosthesis, the broken implant must be removed and replaced. Alternatively, a substitute implant may be placed in another location.
 
A variety of problems may occur with implant restorations. The most frequent occurrence is the debonding of a cemented prosthesis. Fracture of porcelain on an implant-retained porcelain-fused-to-metal crown (PFM) is not unusual. Abutments may fracture. The screw on a screw-retained abutment or crown may break or loosen. Implant-retained removable prostheses are subject to the same problems as described earlier for nonimplant retained dentures and removable partial dentures.
 
Table 2-9 summarizes common clinical problems associated with implants and implant-retained prostheses—and their possible significance.


TABLE 2-9

Implant-Related Diagnoses

 
 


	Diagnosis
	Description
	Illustration
	Possible Significance




	Paresthesia
	Iatrogenic damage to nerve during implant placement
	
	Prolonged or permanent paresthesia



	Peri-implantitis
	Infection of the peri-implant tissues
	
[image: Image]

	May require surgical therapy to resolve; loss of the implant



	Fractured fixture
	Angular or horizontal fracture of the implant fixture; often appears as isolated deep pocket 	
[image: Image]

	Loss of implant



	Fractured abutment
	Angular or horizontal fracture of the implant abutment 	
[image: Image]

	Need to replace abutment; if custom abutment, will also need to replace the coronal restoration



	Debonded cement-retained crown
	Crown separated from the abutment (abutment still attached to implant fixture)
	
	Usually possible to re-cement the crown or retainer



	Loose solid abutment
	Crown still attached to abutment; abutment can be rotated 	
	Crown must be removed and abutment re-torqued or replaced; replacement of the coronal restoration may be necessary



	Mobile screw-retained abutment or crown
	Crown no longer firmly attached to abutment; loose or broken screw
	
[image: Image]

	Occlusal access to screw necessary—if screw is broken, remove remaining portion; re-torque or replace screw; crown or retainer replacement may be necessary; if screw cannot be removed without damaging fixture threads, may need replace implant fixture



	Fractured implant-retained crown
	Portion of crown restoration (usually porcelain) detached from the remainder of the crown restoration or abutment
	
[image: Image]

	Esthetic problem; deficient tooth form; trauma to oral tissues; loss of restoration; need replace crown



	Worn or dislodged locator or ERA retention cap
	Compromised denture retention 	
	Replace retention cap




 

 


[image: Image]



A, Ascenzi M, Reilly GC: Bone tissue: hierarchical simulations for clinical applications, J Biomech 44(2):211–212, 2011; B, Conrad HJ, Schulte JK, Vallee MC: Fractures related to occlusal overload with single posterior implants: a clinical report, J Prosthet Dent 99(4):251–256, 2008; C, Pow EHN, Wat, PYP: A technique for salvaging an implant-supported crown with a fractured abutment screw, J Prosthet Dent 95(2): 169–170, 2006; D, courtesy Dr. Carlos Barrero; E, courtesy Dr. Ibrahim Duqum.
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