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The purpose of the lesson:
1. To study the principles of obtaining information.

2. To determine how to keep medical records.

3. To draw up a plan of examination and treatment.
The plan of the lesson:
1. History

2. Examination

3. Special investigation

4. Diagnosis

5. Treatment plan
It is difficult to overstress the importance of a good history and thorough clinical examination for every patient. On this the diagnosis is made and the treatment plan based. A full, clearly written record of the original consultation is essential to assess progress following treatment. Particularly is this true if a colleague should be called to see the patient in the practitioner's absence. The medicolegal importance of accurate records cannot be overemphasised.

In hospital and specialist practice this procedure can seldom be relaxed, but the student and the busy practitioner may find it irksome to maintain a high standard when faced with a series of apparently straightforward dental conditions.

Nevertheless, sufficient time must be allowed for an unhurried consultation at the first visit. This will help to avoid errors of omission, and may contribute much to the success of treatment and to the interest of the practitioner. With experience, only important facts need be noted, the dental surgeon considering and setting aside the irrelevant points. This technique can be used with safety only after a long apprenticeship during which many histories and examinations have been methodically completed and all the information recorded. In this chapter a system for interviewing and examining patients, and recording findings, is briefly suggested.
History
At the first meeting it is important for the clinician to establish a relationship with the patient and to assessh is attitude to the clinical situation. He is seated comfortably and addressed by his name and correct title. The general details of age, sex, marital status, occupation and address together with the names of his general medical and dental practitioner are entered in the notes. At this stage it should be possible to determine whether the patient is anxious or relaxed. The history is then recorded under the headings shown in italics.

The patient will seldom tell his story well. Some will be verbose, others reticent, while the sequence is usually in inverse chronological order with the most recent events first. The art of the good history lies in avoiding leading questions, in eliciting all the essentials, in censoring verbosity and in arranging the facts in their true order, so that the written record is short and logical. Allowing the patient initially to give the history and subsequently writing notes in chronoiogical order whilst rechecking the facts verbally, helps the clinician obtain a concise and accurate account of the patient's symptoms.
Patient referred by 
The name and professional status of the person referring is noted.
Complains 
The patient's chief complaint told in his own words. Opinions professional and otherwise, repeated in an effort to help must be gently set aside and the patient encouraged to describe the symptoms he wants cured, and not his views on the diagnosis.
History of present complaint (HPC)
This is an account in chronological order of the disease. When and how it first started, the suspected cause, any exciting factots, and the character of the local lesion such as pain, swelling and discharge. This includes remissions and the effects of any treatment received. General symptoms such as fever, malaise and nausea are also noted.
Previous dental history (PDH)
This records how regularly the patient attends for dental care and the importance he attaches to his teeth. Any past experience of oral surgery is included especially where difficulty occurred in the administration of anaesthetics, the extraction of teeth and the control of bleeding.
Medical history (MH)
A summary in chronological order of the patient's past illnesses.  Details of prolonged illness, or those requiring hospital admission or current medication are recorded. The surgeon should exert his critical faculty and write down only those conditions that may affect the diagnosis or treatment. 
The family history (FH)
Occasionally this is of importance in oral surgery. Hereditary diseases such as haemophilia and partial anodontia may be relevant in management of the patient. 
The social history (SH)
This includes a brief comment on the patient's occupation and social habits such as exercise,  smoking and drinking. The home circumstances are important when surgery is to be performed - that is, whether the patient has far to travel, lives alone or has someone to look after him. These factors may influence the decision to treat him as an in- or out-patient.
Principles of examination
Superficially the dental surgeon's examination may seem very different from that of his medical colleagues, yet the basic principles are the same. It should be made according to a definite system which in time becomes a ritual. In this way errors of omission are avoided.

From the moment the patient enters the surgery he should be carefully observed for signs of physical or of psychological disease which may show in the gait, the carriage, the general manner, or the relationship between parent and child. Too little time is often spent on visual inspection, both intra- and extraorally. Eyes flrst, then hands, should be the rule, not both together.

In palpation all movements are purposeful and logical, and the touch firm but gentle. The tips of the fingers are used first to locate anatomical landmarks and then to determine the characteristics of the pathological condition. The patient's co-operation is sought so that areas of tenderness may be recognised and the minimum discomfort caused. Wherever possible the normal side is examined simultaneously. Only by such comparison can minor degrees of asymmetry be detected. Swellings situated in the floor of the mouth or in the cheek are felt bimanually with one hand placed in, and one outside, the mouth. Both positive and negative findings are written down as later one may wish to check that at the first visit no abnormalitv was found in certain structures.
Systematic proceduref or examination of the mouth
Extraoral examination
This commences with a general inspection, and palpation of the face including the mandible, maxillary and malar bones, noting the presence of any abnormality such as asymmetry or paralysis of the facial muscles. The eyes, their movements and pupil reactions, are observed together with any difficulty in breathing.
The temporomandibular j oints
With the surgeon standing behind the patient, the site of the condyles are identified by palpation whilst the patient opens and closes their mouth. The joints are examined for tenderness and clicking or crepitus on opening and closing. The range of opening and left and right lateral excursion are checked and abnormalities noted. The muscles of mastication are palpated for tenderness.
The maxillary sinuses
In disease these may give rise to swellings, to redness and tenderness over the cheek and canine fossa, to nasal discharge, and to fistulae into the mouth, often through a tooth socket
The lymph nodes
The operator stands behind the patient, who flexes his head forward to relax his neck muscles. Enlarged submental and submandibular nodes can be felt with the finger tips by placing these below the lower border of the mandible and rolling the nodes outwards. The upper deep cervical group can be found by identifying the anterior border of the sternomastoid muscles and rolling the skin and subcutaneous tissues between fingers and thumb. With practice tendernessc, onsistencya nd degreeso f mobility will be recognised.
The lips
These are inspected for lesions such as f,ssuring at the angles of the mouth, or ulceration.
Intraoral examination
The mucous membranes
The cheeks, lips, palate and floor of the mouth are examined for colour, texture and presence of swelling or ulceration. Comparison of both sides by palpation is essential to discover any abnormality.
The tongue
Movements, both intrinsic and extrinsic, are tested, as limitation is an important clinical sign in inflammation and early neoplasia. The dorsum is best seen by protruding the tongue over a dental napkin with which it can be grasped, drawn forward and, with the aid of a mouth miror, examined over its length for frssures. ulcers. etc.
The tonsils
These are seen by depressing the tongue with a spatula and askihg the patient to say Ah'. A second spatula compressesth e anterior pillar of the fauces to evert the tonsil from its bed. Further pressure will expose and open the crypts.
The pharynx
Again the tonguei s depressedt,h e patient askedt o sayA h'. In a good light a small warm mirror is passed over the dorsum of the tongue, past the uvula, and rotated to show the naso- and oro-pharynx.
The salivary glands

The periodontal tissues
The colour and texture of the gingivae are noted, and the standard of oral hygiene classified in cluding charting the presence of plaque and calculus. Recession, pocketing, and hyperplasia of the gums is measured, and the mobility of the teeth assessed.
The teeth
These are charted for caries and fillings with a mirror and probe. Loose teeth, crowns, or fillings are noted as these may have to be removed before a general anaesthetic is administered.
Edentulous ridges
These are examined for the form of the ridge, retained roots and soft tissue or bony abnormalities. Dentures worn should be inspected in situ.
The occlusion
This is best analysed by taking study models and mounting them on an anatomical articulator. However, the occlusal function of natural teeth, bridges and dentures should be assessed at the same time as the teeth are charted.
Special lesion
This is the examination of the lesion for which the patient has sought treatment. It may have been included in the general examination mentioned above, but frequently there is a swelling, ulcer, fistula or other disease which requires special attention, the details of which are best recorded under one heading easily referred to throughout treatment. It is important in examining such pathological entities to determine their site, size, shape, colour, the character of their margins and whether they are single or multiple. Tenderness, discharge and lymphatic involvement are also important. Swellings should be palpated to determine whether they are mobile or fixed to the skin or to the underlying tissues. They may be either fluctuant or solid. Solid swellings may be very hard (like bone) or firm (like contracted  muscle), soft (like relaxed muscle) or very soft (like fat). Where a collection of fluid is suspected fluctuation is elicited by placing two fingers of one hand on eachs ideo f the swellinga nd pressingc entrallyw ith a finger of the other hand. Where the lesion is fluid a thrill will be felt. This must be elicited in two directions at right angles as muscle fluctuates in the longitudinal but not the transverse plane. All pulsatile swellings must be checked to establish whether the pulsation is true or transmitted from an underlying artery.
Special investigation
The history taken, and the examination of the patient having been completed, the surgeon then considers his findings and makes a differential or provisional diagnosis. In this he wishes to establish the disease process and relate it to the tissue involved. It is a useful exercise for the inexperienced to consider in turn the chief pathological categories, rejecting those that do not fit the facts as certained. The tissues in the area may then be reviewed and an attempt made to identify those from which the lesion could arise. In this way a sensible argument may be sustained to support one or more possible or differential diagnoses. To differentiate between these or to confirm a clinical finding special investigations may be necessary.  These are not indicated for every patient; indeed, their cost and the delay involved in completing them make it necessary to limit their use. Such investigation sate an aid to diagnosis and may also be required for treatment planning. It is convenient to divide the more usual

procedures into the two main categories: 

1. Local dental investigations (performed in the surgery/ required special facilities)

2. General investigations (performed in the surgery/ required special facilities)
Though the oral surgeon may not complete those tests requiring laboratory facilities, yet he must be quite clear about how the necessary specimens are collected and, even more important, understand the clinical signiflcance of the results. 
Diagnosis
When the special investigations have been completed the surgeon should be able to make a final diagnosis and it is important that this be clearly stated in the notes. Diagnosis is not a matter of intuition but is a 'computer' exercise in which all the information is sorted and analysed in the surgeon's mind. Sometimes it is impossible to reach a decision because of lack of information or knowledge,in which caset he surgeon will need to consult textbooks or papers and will be wise to seek the opinion of a colleague.
Treatment planning
Only when the diagnosis is established can a satisfactory tleatment plan be made.T his should be divided into pre-operative,  operative and post-operative care, each of which should be planned in a logical sequence constantly bearing in mind that the ultimate aim is to cure the patient with the least risk and minimal inconvenience to him.
***
One of the major roles of the oral and maxillofacial surgeon is that of diagnostician. From private practices in small communities to large tertiary care medical centers, these specialists are called upon to evaluate and diagnose a wide variety of conditions affecting the face, jaws, head, and neck as well as the tissues of the oral cavity. The term diagnose comes from the Greek words dia (“through,” “apart”) and gnosis (“knowledge”), meaning literally to know apart or to distinguish. Indeed, although the ability to correctly diagnose is important to virtually all professions, it is perhaps most strongly linked to the clinical practice of medicine and dentistry. For health care practitioners, a diagnosis is defined as the determination of the nature of a disease or pathologic condition. An accurate diagnosis is obviously important and occasionally critical to the patient so that the most appropriate treatment can be initiated as soon as possible. Early determination of the true diagnosis can further benefit the patient by avoiding the need for expensive unnecessary laboratory studies, the use of ineffective or improper medications, and the inconvenience of additional costly consultation(s). A variety of terms related to the diagnostic process may be used during the evaluation of the patient. Occasionally the diagnosis is relatively straightforward. Usually, however, a variety of conditions with similar clinical features need to be considered, and a differential diagnosis is prepared. The differential diagnosis represents a listing of the more likely diagnostic considerations for a particular pathologic finding or condition, ranked in descending order of probability. Therefore, the number one consideration from the initial differential diagnosis should represent the culmination of the clinician’s evaluation and is termed the clinical diagnosis (ie, working or tentative diagnosis, clinical impression). Although construction of the differential is initially based upon clinical signs, symptoms, and history, this list of diagnoses is subject to modification or refinement following additional studies such as radiographic imaging and hematologic or serum analysis. As is discussed below, the differential listing may vary widely depending upon the experience and knowledge base of the treating clinician. The designation of final diagnosis is used when the clinician believes that the nature of the disease has been identified to a reasonable degree of certainty. This progression from information to possible diagnoses to final diagnosis is known as the diagnostic process or method. A case example is provided below. Although the determination of a final diagnosis often represents the end of the diagnostic phase of patient care, it is worth remembering that the “final” diagnosis is not always correct. As is stressed below, observation of the patient’s response to therapy and careful monitoring of the subsequent disease course are essential aspects of comprehensive patient management. Should a lesion or condition not behave in the expected manner, reevaluation and revision of the final diagnosis may ultimately be required.
The Diagnostic Process
The clinician begins the diagnostic process by gathering or accumulating information. In some instances this information includes a significant historic component, whereas in other cases (eg, asymptomatic lesions discovered upon routine examination) the data may be limited strictly to the findings of the physical examination, together with any necessary diagnostic studies or tests. Depending upon the experience and expertise of the practitioner, a confident final diagnosis may require nothing more than clinical inspection. In many cases, however, even the most experienced diagnostician requires additional information from appropriate imaging or laboratory studies.
Case Study: From Differential Diagnosis to Final Diagnosis
A 25-year-old male presents with a 3-month history of gradual painless enlargement of the right anterior lower jaw. His medical history is unremarkable, and he denies recent trauma to the area. Clinical examination reveals a 1.5 cm bony firm swelling of the right mandibular alveolus in the area of teeth no. 26 and 27 causing primarily buccal expansion with an unremarkable overlying mucosa. The area is nontender to palpation, and the adjacent teeth are vital. 
Initially, the clinical differential diagnosis focuses on the most common conditions that could present in a fashion similar to the lesion in this patient. Likely considerations include central giant cell granuloma, central ossifying fibroma, ameloblastoma, and odontogenic keratocyst.

Important additional information is easily obtained in this case with routine dental radiography. A panoramic film reveals a 2 cm unilocular radiolucent lesion of the right mandible with a welldefined sclerotic border that contains scattered small particles of radiodense material. With this additional information, the differential diagnosis is revised to exclude conditions not usually associated with calcification and possibly to include other less common conditions that have a radiopaque component: central ossifying fibroma, desmoplastic ameloblastoma, and calcifying epithelial odontogenic tumor. A biopsy of the lesional tissue reveals a well-circumscribed cellular proliferation of benign spindle cells containing scattered trabeculae of osteoid and bone. The final diagnosis is central ossifying fibroma.
History
Most attempts at formulating a differential diagnosis begin with data gathering that includes the history of the specific problem being investigated as well as the patient’s medical and social history. The patient’s perception of the duration of the lesion can be important as long-standing lesions may suggest a developmental or benign process, whereas rapidly evolving problems often represent reactive, infectious, or malignant disease. Exceptions to these generalizations are numerous, however, since mycobacterial infections may develop slowly, as do some neoplasms that are considered malignant (eg, basal cell carcinoma). 

Furthermore, the reliability of the patient to provide an accurate history is occasionally compromised owing to the patient’s inattention, limited mental capacity, or denial of disease. Symptoms, particularly related to pain or tenderness, are important in developing a differential diagnosis. Pain and tenderness (pain on palpation) are often signs of an inflammatory or infectious process, although malignancies can also produce such symptoms, particularly late in their course. A notable exception to this is adenoid cystic carcinoma, which is infamous for the early onset of low-grade intractable pain. Other symptoms such as paresthesia\ or numbness can also be significant and may be related to pressure on nerves caused by a cystic lesion or tumor mass. Reported changes in the lesion may also provide important insights. If a mass gradually enlarges, the possibility of neoplasia has to be entertained, whereas a mass that fluctuates in size is more suggestive of a reactive process. In addition, changes in symptoms may be significant. Decreasing pain or tenderness likely represents a resolving inflammatory or infectious process, whereas pain that develops in a long-standing previously asymptomatic mass may be an indication of malignant transformation (eg, carcinoma arising in pleomorphic adenoma).
Clinical Examination
Following a review of the patient’s medical history and history of the present lesion or condition, the clinician typically proceeds with gathering objective data through careful clinical examination. A variety of lesional parameters should be evaluated and recorded, including (1) site, (2) size, (3) character (eg, macule, ulcer, mass), (4) color, including an assessment of its homogeneity, (5) surface morphology (eg, smooth, pebbly, granular, verrucous), (6) the border (eg, smooth, irregular, indistinct, sharply defined), (7) consistency on palpation, (8) local symptoms, and (9) the distribution if multiple or confluent lesions are observed. 
The precise anatomic site or location of a lesion can provide essential diagnostic information and is discussed later in greater detail. Lesion size can have diagnostic implications, particularly when combined with an estimate of lesion duration to give an approximate rate of growth or enlargement. The finding of a large lesion may indicate a locally aggressive or malignant neoplasm if the history suggests a relatively recent onset. Yet, even when abnormal tissue has been noted for several months or years, a history of progressive increase in the size of the affected area should be viewed suspiciously. As mentioned above, relying on the accuracy (or veracity) of the patient history can be problematic and should be weighted

accordingly in the differential diagnosis. Confirmation of the clinical history through other health care practitioners can be helpful in this regard. Establishing the character of the lesion is an essential aspect of the clinical evaluation. Ulcers can be seen with traumatic, infectious, or neoplastic conditions,whereas masses or swellings more commonly indicate neoplasms, reactive proliferations, cysts, or enlarged lymph nodes. A history or evidence of vesicle or bulla formation might be suggestive of a viral condition, an immunobullous disorder, or possibly an inherited mucocutaneous disease. Macular lesions, which are completely flat by definition, usually represent an area of color change. A brown or black macule is often the result of melanin pigment; a red or purple macule usually represents hemoglobin in either its oxygenated or reduced form, respectively. A dull flat white implies keratin production, an area of translucent whitish change may mean increased epithelial edema, and a shiny creamy yellow-white appearance is usually a sign of an ulcer’s fibrinous pseudomembrane. A blue or grayish macule is frequently associated with exogenous (amalgam, foreign body) or endogenous (melanin) pigmented material that is deposited within the connective tissue below the level of the epithelium. Although additional information regarding the margin or border of a lesion is provided below, it should be mentioned that most pigmented lesions in the oral cavity are relatively homogeneous in color and have a smooth well-defined margin. By contrast, a pigmented lesion that exhibits significant border irregularity and color variegation should be considered as suspicious for melanoma. The surface morphology of a lesion can be virtually diagnostic for certain conditions. Examples include the “tapioca pudding” appearance of the surface of a lymphangioma or the papillary epithelial fronds of squamous papilloma. Similarly, an irregularly papular or granular surface architecture can be seen with malignant tumors as well as granulomatous processes that can range from deep fungal or mycobacterial infections to foreign-body reactions to immune-mediated conditions such as Crohn’s disease or sarcoidosis.

Palpation of the lesion is necessary to assess its consistency, the lateral or deep margins, and the presence or absence of tenderness. When assessing consistency, detection of a doughy soft mass suggests a cystic lesion or a benign fatty tumor. A rubbery-firm character may be detected with a variety of benign or neoplastic disorders, whereas an even firmer consistency can reflect metastatic disease within a lymph node. A hard or bony consistency naturally indicates a mineralized or calcified component to the lesion.

The border or margin of a primarily submucosal or subcutaneous lesion is usually described as encapsulated, welldemarcated, or infiltrative. An encapsulated process is often freely movable within the deep soft tissues, a finding common to a variety of benign neoplasms and cysts. The margins of some benign lesions (eg, neurofibroma) and some low-grade malignancies (eg, acinic cell carcinoma) may be well-demarcated, but they are generally less mobile compared with encapsulated lesions. The margins of many malignancies are indistinct, as the tumor invades and blends with the surrounding host tissues. As noted earlier, the finding of a local symptom such as tenderness is usually associated with an inflammatory process, especially acute inflammation. Although malignant neoplasms may also present with tenderness or dysesthesia (eg, adenoid cystic carcinoma), this feature is usually a later-stage development secondary to tumor invasion of local nerves or surface ulceration. Tenderness may also be a prominent clinical feature of certain benign tumors such as traumatic neuroma. Finally, the presence of multiple identical or similar lesions can suggest a number of conditions, depending upon their particular character (eg, ulcerations, papules, vesicles) and distribution. Multiple small painful recurrent ulcerations bilaterally on the ventrolateral surface of the tongue in a young adult female patient are most suggestive of the herpetiform variant of recurrent aphthous stomatitis. On the other hand, the finding of a focus of several small relatively painless ulcerations in a unilateral distribution on the left hard palate would be more consistent with a recurrent intraoral herpes infection. Similarly, multiple purplish plaques involving the oral mucosa and skin of a 35-year-old male who is positive for the human immunodeficiency virus would be strongly suggestive of Kaposi’s sarcoma.
Developing the Differential Diagnosis
After collecting the historic and clinical information, the final diagnosis may be obvious; however, in many instances the diagnosis is not readily apparent and the formulation of a differential diagnosis is appropriate. Several approaches have evolved over the centuries of medical practice to assist in the categorization or grouping of diseases. These grouping techniques permit the large number of possible diagnostic considerations for a given lesion to be reduced to the more probable conditions. The resultant narrowing of the differential diagnosis, in turn, aids in the selection of additional diagnostic tests that are most useful in securing a final diagnosis. The major diagnostic strategies or approaches that have been used to group or organize the differential are based on (1) the history and clinical presentation, (2) the potential disease histogenesis, and (3) the disease location (more specifically, the frequency of a given condition in a particular location). In actual practice, more experienced clinicians typically employ all of the categories simultaneously. As a consequence, the specialist is able to rapidly produce a much narrower and usually more precise list of initial diagnostic considerations (see the case study below).

Evaluation of the physical characteristics of a given lesion in the context of the history and clinical setting often permits the clinician to arrive at a reasonable list of diagnostic possibilities. For example, a firm fixed painless 2 cm nodule of uncertain duration in the anterior cervical area of the neck is suspicious for possible metastatic disease or lymphoma. By contrast, if the nodule were soft, mobile, and tender to palpation, an inflammatory process would be more likely. Another useful approach to developing a differential diagnosis is to consider whether the clinical and historic aspects of the lesion can be explained by any,some, or all of the broad categories of disease histogenesis. These categories include developmental, inflammatory/immunemediated, infectious, neoplastic, and metabolic conditions. This is a timehonored systematic method of diagnosis, and many clinicians find it useful to critically consider diagnostic possibilities from each category. For example, an asymptomatic lesion that has been present for several years and feels encapsulated upon clinical palpation would be most consistent with a developmental or benign neoplastic process. Although inflammatory conditions, malignant neoplasms, and metabolic conditions might not be excluded completely, they would not receive primary consideration in the initial differential. Similarly, if the lesion presented as a chronic ulceration of the lateral tongue in an adult patient, disorders from the neoplastic (especially malignancies), infectious (eg, mycobacterial or deep fungal infections), and immunemediated (eg, Wegener’s granulomatosis or regional enteritis) categories would have to be considered.

The third diagnostic grouping strategy relies on the identification of lesions that most commonly present in a particular anatomic location. The tendency for certain conditions to occur with increased frequency at certain sites is well recognized. For example, a nontender bluish fluctuant mass of recent onset involving the lower labial mucosa very likely represents a mucocele. By contrast, mucocele would not be included in the differential diagnosis of a painless persistent bluish mass of the attached gingiva as salivary gland tissue is not normally present at that site. This latter clinical finding would, however, be completely consistent with a gingival cyst of the adult. A nonhealing relatively insensitive ulceration of the lateral tongue in an adult patient that has no identifiable source of irritation or trauma would be highly suspicious for squamous cell carcinoma. Salivary gland neoplasia would be a strong consideration for a rubbery firm mass of the posterior hard palate.
Determining the Final Diagnosis: Additional Diagnostic Methods
If the final diagnosis cannot be determined based on historic findings and physical examination alone, a variety of procedures and tests can be used to assist in the diagnostic process. Generally, diagnostic tests should be ordered so that the most likely diagnosis can be either confirmed or eliminated. The methodic application of this process together with a proper rationale for selecting each test typically leads to the correct diagnosis in the most rapid cost-effective manner. Tests that do not address the most likely diagnostic possibilities should be delayed as the probability that they will provide useful information is small, yet they can dramatically increase costs to the patient. An exception to this statement would be a situation in which a particular test is performed to rule out a rare or unusual condition of serious clinical significance. Finally, diagnostic tests should be interpreted by individuals with specialty training in that area whenever possible to ensure the most timely and accurate result or final diagnosis. Diagnostic studies are not necessarily complex or expensive. For example, a putative vascular lesion can be evaluated easily by pressing it with a glass slide to test for possible blanching (diascopy). The bruit of a vascular malformation may be heard upon auscultation using a stethoscope. Operative findings at the time of surgery occasionally provide important diagnostic clues, such as the presence of cheesy keratotic debris within a cystic lesion associated with an impacted tooth, suggestive of an odontogenic keratocyst, or the empty bone cavity seen with traumatic bone cyst. Finally, follow-up evaluation of a lesion is a straightforward procedure that can provide important diagnostic insight with respect to biologic behavior. Those conditions that persist or progress 2 weeks after initial inspection often require additional tests to establish the diagnosis.
Diagnostic Imaging
Depending on the clinical setting, imaging studies may be both appropriate and necessary to the work-up of an oral lesion. Additional information on this topic is available in an excellent radiology text edited by White and Pharoah.3 Briefly, imaging studies can include plain radiographic films, sialography, ultrasonography, computed tomography (CT), magnetic resonance imaging (MRI), radionuclide imaging, and positron emission tomography (PET).
Plain Films For evaluation of bone lesions, plain films are the most commonly employed imaging modality and, together with CT, are often the most useful. With the increased use of panoramic radiographs as a screening study in many current dental practices, it is not unusual for these films to detect a previously unidentified skeletal abnormality. Evaluation of such a lesion includes an assessment of features such as localization (single, multifocal, generalized), margins (well defined, poorly defined), internal structure (radiolucent, radiopaque, mixed), effects on surrounding structures (teeth, inferior alveolar canal, cortical bone), and whether there have been any associated symptoms. For example, a single radiolucent lesion at the apex of a nonvital tooth most likely represents a periapical cyst or granuloma. A similar-appearing radiolucency below the level of the inferior alveolar canal in the posterior mandible more likely represents a Stafne defect. Sharply defined margins indicate a benign process in most instances, whereas poorly defined margins can sometimes signify malignancy.Notable exceptions to this rule include osteomyelitis and fibrous dysplasia, both of which typically have borders that blend with the surrounding bone. Radiolucent lesions are produced by conditions that do not generate a calcified product. Radiopaque and mixed lesions represent conditions that can produce a mineralized product, such as bone, cementum, dentin, or enamel. It is generally safe to assume that the vast majority of lesions associated with the crown of an impacted tooth are odontogenic in origin. If the teeth are erupted, however, determining whether a lesion is of odontogenic origin can be problematic since there are few areas in the jaws in which a 2 cm lesion does not appear to be tooth-related. Symptoms such as pain or paresthesia may suggest infection or malignancy, but benign conditions can occasionally  present in this fashion.
Sialography Sialography has almost become a lost art. This technique relies on retrograde injection of a radiopaque fluid, also known as contrast medium, into the duct system of either the parotid or submandibular salivary gland. A plain radiograph is made, and the pattern of distribution of the contrast medium is assessed. Many of the previous indications for sialography such as evaluation of salivary gland neoplasia have been supplanted by newer imaging modalities such as MRI. Nonetheless, sialography can be useful in assessing chronic obstructive salivary gland disease and gland function. The characteristic sialographic finding of punctate sialectasis (“blossoms on a branchless tree” pattern) seen in patients affected by Sjögren’s syndrome is helpful in supporting that diagnosis. 
Ultrasonography Ultrasonography is most useful in the evaluation of deeply seated masses and is often helpful in distinguishing a solid mass from one that is cystic. This technique relies on the fact that different tissue densities result in different degrees of reflection or echo production of a beam of high-frequency sound waves. Although ultrasonography does not expose the patient to ionizing radiation, the tissue resolution is typically less than that achieved with either CT or MRI technology.
CT CT is a cross-sectional radiologic imaging technique that is particularly useful in the evaluation of bone lesions. Not only can the density and margins of the lesion in question be evaluated with this technique but cortical expansion and fine internal details can often be more readily appreciated compared with plain film images. Use of contrast media has extended the utility of this technique in areas of soft tissue pathology. Furthermore, more recent designs such as spiral CT scanners have made data acquisition much more rapid and have reduced radiation dose to the patient while maintaining or improving resolution.
MRI MRI is a newer form of crosssectional imaging that does not expose patients to ionizing radiation. Although primarily used in the evaluation of soft tissue lesions, it is also capable of providing diagnostic information regarding bony lesions. Two distinct views are typically generated: T1 and T2. Adipose tissue has the highest signal in the T1-weighted image, and this view is often used for identifying anatomic structures. By comparison, the T2 image highlights tissues with high water content and is especially useful in depicting inflammatory processes and neoplasms.
Radionuclide Imaging Radionuclide imaging relies on the specific uptake of any one of several isotopes by various types of tissues or cells. Localization of the isotope is determined by examining the patient with a gamma scintillation camera. The most commonly used isotope, technetium 99m pertechnetate, can demonstrate areas of high metabolic activity. It is useful in identifying inflammatory conditions such as osteomyelitis, areas of active skeletal lesions of fibrous dysplasia or osteitis deformans, and metastatic disease.
PET Scan PET scan is the most recently developed cross-sectional imaging technology. This technique relies on the identification of metabolically active cells, such as metastatic deposits of squamous cell carcinoma, that exhibit preferential uptake of radionuclide-labeled glucose. In conjunction with CT/MRI, preoperative PET imaging of patients with head and neck cancer has lead to increased sensitivity and specificity for detection of oral cavity carcinoma, esophageal carcinoma, and clinically occult metastatic disease in the neck.4–8 PET scans have proved particularly useful in the post-treatment follow-up by helping to distinguish altered anatomic landmarks or areas of fibrosis from recurrent tumor as well as the detection of distant metastases from head and neck primaries. 6–8 The technique is not recommended for neoplasms that are relatively inactive metabolically (eg, low-grade mucoepidermoid carcinoma). In addition, the lower limit of tumor mass detection by current technology is no better than that of CT/MRI, and false-positives owing to inflammatory changes are reported.
Analysis of Lesional Tissue: Histopathologic, Immunopathologic, and Molecular Evaluation
In a large number of cases, the final diagnosis depends on the results of histopathologic examination of lesional tissue. In some situations the diagnosis is straightforward, whereas in others a definitive diagnosis cannot be made until sophisticated immunohistochemical or complementary DNA studies are performed. As with imaging, a variety of techniques are available to the pathologist, and their selection varies on a caseby- case basis, depending on the diagnostic challenges posed by the individual patient specimen.
Exfoliative Cytology Exfoliative cytology is a relatively inexpensive noninvasive technique that may be used to provide additional information related to lesions of surface origin. The utility of this technique in the diagnosis of conditions such as candidiasis, herpesvirus (herpes simplex virus, human herpesviruses 1 and 2) infections, and pemphigus vulgaris is well documented. More recently a modified form of cytologic sampling that employs an oral brush instrument to collect epithelial cells followed by automated histopathologic evaluation has been introduced to dentistry. Suggested advantages include improved sampling of all epithelial layers and increased sensitivity and specificity in the detection of precancerous and cancerous lesions versus results with routine exfoliative cytology. This new technique does not provide a definitive diagnosis, however, and cannot be used as a substitute for scalpel biopsy and routine histopathologic examination (see below). Therefore, in a clinical setting where the index of suspicion for possible precancerous or cancerous change is high, such as the high-risk areas for oral cancer (ie, ventrolateral tongue, floor of mouth, tonsillar pillars, soft palate), or in a patient with significant risk factors (ie, heavy smoking, heavy alcohol use, or both), use of brush cytology would not be recommended due to the inherent delay in definitive diagnosis of the lesional tissue and any subsequent treatment. In cases in which a persistent mucosal lesion is identified but the index of suspicion is low, the brush cytology technique may be useful in excluding the presence of precancerous or malignant epithelial changes. For such innocuous lesions, a finding of abnormal cells could trigger scalpel biopsy (and definitive diagnosis) before the surgical procedure might otherwise have been deemed necessary.
Fine-Needle Aspiration Fine-needle aspiration (FNA) is a useful method for evaluating subcutaneous or more deeply situated mass lesions, although obtaining a diagnostic sample and interpreting the results accurately requires specialized training. This type of procedure is most widely used in determining the nature of salivary gland or neck masses. Currently FNA is available in most large urban areas throughout the United States, usually in conjunction with tertiary care medical centers.
Incisional Biopsy Incisional biopsy is generally indicated for large lesions (> 2 cm) and those that could represent unencapsulated or potentially malignant neoplasms. By definition an incisional biopsy is a diagnostic surgical procedure in which a sample or portion of a lesion is removed for histopathologic review, leaving the remainder of the lesion at the biopsy site. In cases of suspected malignancy, an incisional biopsy is usually the procedure of choice unless the clinician performing the biopsy will also be involved in definitive treatment of the cancer (see below).
Excisional Biopsy Excisional biopsy is typically used to manage clinically benign lesions that are < 2 cm in diameter. An excisional biopsy is defined as a diagnostic surgical procedure in which all clinically abnormal tissue is removed for microscopic analysis. Excision of a small but potentially malignant lesion (eg, squamous cell carcinoma with a primary tumor [T], regional nodes [N], and metastasis [M] staging of T1N0M0) may be appropriate in settings in which the surgeon performing the biopsy is also responsible for final treatment. With rare exceptions, an excisional biopsy should not be performed on a suspected malignant lesion unless the performing clinician is involved in definitive treatment. Otherwise, the surface mucosa may be completely healed by the time the patient is referred to the oncologist, obscuring the extent of the original lesion and unnecessarily hindering definitive treatment planning. Specimen orientation is recommended whenever a clinician suspects that a neoplastic process may have recurrent or malignant potential, including conditions such as epithelial dysplasia or pleomorphic adenoma. This can be accomplished by careful identification of the anatomic margins of the biopsy specimen with suture(s), an accompanying sketch of the specimen, and its orientation to the surrounding tissues or both. Such anatomic orientation of the tissue sample allows the pathologist to properly subdivide and process the specimen so that the adequacy of excision can be assessed at all surgical margins. The terms negative or clear margins are used when the surgical margins appear free from tumor involvement. When tumor is transected or lies immediately adjacent to the surgical margin without evidence of a capsule, proper specimen orientation permits the location of the positive margin(s) to be determined as precisely as possible. With this information the surgeon can then plan the most conservative surgical approach that will also accomplish the primary goal of therapy: complete removal of residual neoplastic tissue.
Specimen Information Although obtaining an adequate biopsy specimen is an important result of proper surgical technique, proper diagnostic technique requires that the surgeon also transmit adequate clinical information to the pathologist through use of the specimen or biopsy data sheet. Inflammatory, reactive, and even neoplastic conditions can have overlapping histopathologic features that are difficult (if not impossible) to distinguish without an adequate description of the clinical setting. Lacking this information, the pathologist may not be able to provide a completely accurate or specific diagnosis. Pertinent details from the medical or dental history, the history of the lesion, the location and physical characteristics of the lesional tissue, and, when applicable, the radiographic features can assist with the histopathologic analysis. Clinical findings at the time of biopsy can also provide essential information. A good example is the discovery of an empty cavity during the exploration of a radiolucent lesion of bone. This situation often means that only minimal tissue can be submitted for review; however, the operative finding is virtually pathognomonic for traumatic bone cyst. Quality close-up clinical photographs including digital images can be helpful, particularly for specialists who have dental training such as oral and maxillofacial pathologists. Biopsies of bony pathology should be accompanied by radiographs (originals or copies), whenever possible, as correlation may be needed to help distinguish conditions such as fibrous dysplasia, ossifying fibroma, and focal cemento-osseous dysplasia. A final piece of information that should always be submitted together with the biopsy specimen is the clinical diagnosis. The clinical diagnosis is important at two levels. First, it helps the pathologist by providing an educated “best guess” as to what the lesional tissue was thought to most likely represent by the clinician. Should the initial histopathology of the submitted specimen appear substantially different from the clinical diagnosis, the pathologist may request deeper sections, rotation of the specimen, or special studies to ensure that all aspects of the biopsy material have been thoroughly examined.

Second, in cases where the final histopathologic diagnosis varies significantly from the working diagnosis, it is the clinician who should proceed cautiously. After discussing the case directly with the sign-out pathologist, the surgeon may be satisfied with the unexpected diagnosis and plan accordingly. If not, the clinician may request a second opinion on the original biopsy material or choose to perform a second biopsy procedure. In essence, the clinical diagnosis serves as a “litmus test” for both the pathologist and surgeon, an important function that ultimately benefits the patient. For the oral and maxillofacial surgeon, this type of discordance may be minimized if the tissue specimen is initially reviewed by an oral and maxillofacial pathologist. The oral and maxillofacial pathologist receives highly specialized training in the pathology of the head and neck, including odontogenic cysts and tumors and salivary gland diseases. The typical general surgical pathologist, by comparison, has a modest degree of experience with respect to oral conditions and may be unfamiliar with the unique microscopic features of lesions from this area. To give some perspective, individuals trained in oral and maxillofacial pathology programs review tens of thousands of oral biopsy specimens prior to graduation. By contrast, it is unusual for general surgical (anatomic) pathology residents to examine more than a few hundred specimens from the orofacial region during their training. Furthermore, the oral and maxillofacial pathologist has a command of the terminology used by the dental profession to describe oral disease and can more readily correlate the clinical and radiographic features with the microscopic findings. Just as a general surgeon may be able to remove a set of impacted third molars, the general pathologist may be able to provide an adequate diagnosis for an oral biopsy. In most situations, however, the professionals who are trained specifically to manage problems related to the oral and maxillofacial region are able to accomplish their respective tasks more efficiently and accurately.
The Microscopic Differential Diagnosis
On occasion a final diagnosis cannot be made after examining routine hematoxylin and eosin–stained sections of a lesion. In such a situation, the pathologist is faced with a microscopic or histopathologic differential diagnosis. For some cases, special chemical stains may be useful in the detection of suspected microorganisms or the identification of tissue products such as mucin or amyloid. In other cases, particularly spindle-cell malignancies and a group of undifferentiated neoplasms termed small blue-cell tumors, the final diagnosis can be even more challenging. Thankfully, even though these tumors may appear undifferentiated at the light microscopic level, they often continue to produce molecules that relate either to their cellular origin or to their newly acquired form of differentiation. To more accurately classify such tumors, these molecular products of origin or differentiation are routinely assessed in the lesional cells through the use of immunohistochemical (IHC) studies. These techniques employ a wide variety of monoclonal and polyclonal antibodies that are directed against specific cellular or integrated viral antigens (eg, those produced by the Epstein-Barr virus) that are usually expressed even in otherwise “undifferentiated” neoplasms. The antibodies are linked to an enzyme that is capable of cleaving a selected chemical substrate. This activity produces a pigmented product (often brown; hence the term “brown stains”) that is deposited in the tissues wherever the target antigens are expressed. The diagnosis of a particular tumor often requires the analysis of a number of antigens to fully explore the histopathologic differential. In cases of malignant lymphoma, for example, it is not uncommon for a panel of 10 or more “probes” to be used to characterize the neoplastic process and permit a therapy that is optimized for that particular tumor. Although routine formalin-fixed paraffin-embedded tissue sections can generally be used to perform most IHC studies, an important exception involves tumors that require analysis by flow cytometry. Typically used to permit rapid and highly specific subclassification of lymphomas and leukemias, flow cytometry employs IHC probes, but the tissue samples must not be fixed and should be analyzed immediately following collection. Another exception to this rule concerns the definitive diagnosis of immunobullous disorders such as cicatricial pemphigoid.

When such conditions are considered within the differential, perilesional tissue should be obtained and submitted in a special holding medium known as Michel’s solution (Michel’s Media). A holding medium is necessary because the molecular structure of the diagnostic antigens in these conditions (eg, immunoglobulins, complement, and fibrinogen) is usually destroyed by formalin fixation. These specimens are processed as frozen sections and are evaluated by DIF, a special form of IHC that employs antibodies tagged with fluorescent markers.When a special ultravioletcapable microscope is used, these markers reveal the presence and pattern of immunoreactants necessary to confirm or refute a potential autoimmune disease process. Indirect immunofluorescence (IIF) is used for conditions such as pemphigus vulgaris, in which elevated levels of circulating autoantibody are often seen. For indirect immunofluorescent studies, patient serum is incubated with a segment of control substrate (typically monkey esophagus). The serum is removed and the substrate is then incubated with antibody probes similar to those used in DIF studies. As with DIF, ultraviolet microscopy is used to examine the substrate for evidence of serum-derived antibody binding to epithelial or basement membrane components. In a few instances even the more sophisticated immunohistochemical techniques cannot provide a definitive diagnosis. In those situations newly developed molecular techniques are being used with greater frequency. These techniques include sophisticated cytogenetic studies such as fluorescence in situ hybridization (FISH) as well as molecular probes that use complementary deoxyribonucleic acid (cDNA) to identify disease-specific DNA sequences in human tissue samples. Examples include restriction fragment length polymorphism analysis with Southern blot or antigen receptor gene rearrangement analysis by polymerase chain reaction for the determination of clonality in B- or T-cell proliferations.
Patient Follow-Up
One of the most important aspects in the diagnosis and management of a given oral lesion or condition is the follow-up evaluation. This appointment permits the clinician to assess the abnormality for physical or symptomatic changes, gain insight into the kinetics of growth or rate of resolution, and assess the impact of initial conservative treatment measures or recommendations to the patient. These additional pieces of information may support the working diagnosis, and no further work-up may be required. Alternatively, the follow-up findings may indicate that further investigation of the differential considerations is warranted such as biopsy and histopathologic review. Finally, careful follow-up should be considered mandatory for patients who have been previously diagnosed with or treated for oral dysplasia or carcinoma. Although an important part of the practice of dentistry and medicine, formal guidelines for the management of oral lesions that are not clearly premalignant or cancerous have only recently been suggested. 9 Such guidelines are helpful to clinicians as they provide systematic protocols for the management of oral pathologic conditions and serve to reduce the medicolegal risk associated with this important aspect of patient care. After the initial evaluation and careful documentation of an oral lesion, a followup examination should be scheduled for 7 to 14 days later, with or without any treatment. If there is evidence of lesion enlargement or other physical or symptomatic changes that do not suggest normal healing or resolution, then biopsy is indicated. If the lesion remains relatively unchanged and the index of suspicion for malignancy is low, the clinician should help the patient decide the next course of action based upon experience, advanced training, or both. Whenever available, referral to an oral and maxillofacial pathologist may be helpful in this regard. If the patient and clinician decide to defer biopsy, this decision should be documented and re-evaluation of the area should be scheduled at 1, 3, 6, and 12 months following the initial examination. During the follow-up period, diagnostic options include the brush cytology technique (to identify evidence of atypical epithelial cells in surface lesions) or incisional biopsy (to establish a firm diagnosis). The need for these options varies depending on the concerns of the patient or the experience and expertise of the clinician. At any time point, however, evidence of significant lesional change should immediately trigger a recommendation of biopsy. After a year most unchanged lesions can be monitored at routine semiannual or annual dental visits. Finally, it should be recognized that these recommendations, although sound, do not represent rigid guidelines or medicolegal standards of care that cover every clinical scenario. Each patient and abnormality deserves individual attention and management that may vary from the protocol above, based upon training, experience, and the clinical judgement of the practitioner.
Answer the questions:
1. What are the principles of obtaining information for completion a case history?

2. Determine what examination data is noted.

3. Discribe the available diagnostic imaging methods.

4. List the supplementary methods required for the verification of the diagnosis.  

References:
1. Miloro Michael, Peterson’s principles of oral and maxillofacial syrgery. – BC Decker Inc., 2004. – 1502 p.

2. Moore U. J., Principles of oral and maxillofacial surgery. – Blackwell Science, 2001. - 276 p.

3. Pedlar Johnatan, Frame John W., Oral and maxillofacial surgery. – Churchill Livingstone, 2004. – 280 p.
