1. Pt with bihemispheric CVA.  Carer notices drooling of food, coughing on swallowing, pt is slow to finish food, never eats more than half of his meal.  Best way of assessing swallowing?

a) barium swallow

b) OGD

c) Video fluoroscopy

d) Ultrasound guided swallowing

e) Oesophageal manometry

Answer C

Approach to the dysphagic patient — Clinical assessment of patients with suspected oropharyngeal dysphagia should address five fundamental questions that then permit the clinician to establish investigational priorities:
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 Does the patient describe dysphagia as opposed to globus sensation or hyposalivation?
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 Is the dysphagia oropharyngeal or esophageal in origin?
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 Is the dysphagia caused by a structural or functional disorder?
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 How severe is the dysphagia and are complications present?
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 Is there an underlying related or causative disease?

An accurate distinction between esophageal dysphagia, pharyngeal dysphagia, globus sensation, and xerostomia can usually be made on the basis of a careful history. In some cases, the underlying cause of oropharyngeal dysphagia can also be diagnosed reliably on the basis of history and examination.

Patient history — Dysphagia is defined as difficulty in swallowing. The purely sensory symptom of globus is sometimes erroneously equated with dysphagia. Globus is a common, nonpainful sensation of a lump or fullness in the throat, of unknown etiology, in which deglutitive food bolus transport is unimpaired [29,30]. Indeed, globus sensation is usually most apparent to the patient between meals, is not necessarily related to the act of swallowing, and is usually alleviated by eating. When associated with dysphagia, chest pain, or heartburn, globus may be related to esophageal dysmotility [31]. In the absence of an accompanying specific diagnosis after careful physical examination and laryngoscopy, the best treatment for patients with globus sensation is explanation and reassurance.

Xerostomia is frequently accompanied by dysphagia and is common in the elderly, present in 16 percent of men and 25 percent of women [32]. Dysphagia is attributed to loss of the moistening and lubricating qualities of saliva. Dry mouth may be accompanied by dry eyes, inflammatory arthropathy, a history of head and neck radiotherapy, or concurrent medications with anticholinergic side effects. A detailed drug history is also important because a number of centrally acting drugs can impair oropharyngeal function and can cause tardive dyskinesia with masticatory and swallowing difficulties, as well as toxic or inflammatory myopathy or dysfunctional neuromuscular transmission (see below).

In cases of pharyngeal dysphagia, bolus holdup is reported in the cervical area. However, distal esophageal obstruction can give rise to a sensation of the bolus catching in either the retrosternal region or the cervical region in 15 percent to 30 percent of cases [33,34]. Hence a perception by the patient of apparent bolus holdup in the neck has low diagnostic specificity, and cervical localization per se does not help the clinician distinguish pharyngeal from esophageal causes of dysphagia. If dysfunction relates to the oral or pharyngeal region, the patient can localize accurately the site of such dysfunction, which correlates well with radiographic localization of the problem [13]. Dysphagia solely for solids is indicative of a structural lesion such as a stricture, ring, web, or tumor. However, the distinction between dysphagia for liquids and solids is of little diagnostic value in distinguishing oropharyngeal dysphagia from esophageal dysphagia; the specific type of pharyngeal dysfunction, rather than the presence or absence of pharyngeal dysfunction, dictates which bolus type generates most symptoms. The ability to expectorate (rather than regurgitate or vomit) the offending bolus is more indicative of pharyngeal than esophageal dysphagia.

Patients with oropharyngeal dysphagia may have oral dysfunction, pharyngeal dysfunction, or both. Typical symptoms of oral dysfunction might include drooling from the mouth or spillage of food because of poor labial and facial muscle function, inability to chew or propel the bolus from the mouth, sialorrhea or xerostomia, difficulty initiating swallowing, piecemeal swallowing, and dysarthria. Typical symptoms of pharyngeal dysfunction include an immediate sense of bolus holdup localized to the neck; nasal regurgitation; the need to swallow repeatedly to clear food or fluid from the pharynx; coughing or choking during meals, suggesting aspiration; gurgly voice; and dysphonia. Pain on swallowing or persistent sore throat may indicate malignancy, infection, or inflammation from corrosive agents or ionizing radiation. Immediate expectoration of an offending bolus is indicative of bolus retention in the hypopharyngeal or cricopharyngeal region. Delayed regurgitation of old food is typical of a large pharyngeal diverticulum.

Oropharyngeal dysphagia usually has a neuromuscular basis. A history of stroke is often obtained. Symptoms of bulbar muscle dysfunction or other brainstem symptoms, such as vertigo, nausea, vomiting, hiccuping, tinnitus, diplopia, or drop attacks, should be sought. More widespread neuromuscular symptoms such as dysarthria, diplopia, limb weakness, or fatigability are variably present in motor neuron disease, myasthenia, and myopathy. The patient may report tremor, ataxia, or unsteadiness, which might indicate an underlying movement disorder such as Parkinson's disease, or dysphagia may be the first symptom of a neurological disease.

The circumstances of symptom onset, duration, and progression of dysphagia also provide useful diagnostic information. The duration of dysphagia is often an important clue to whether the underlying cause is benign or malignant. Malignant dysphagia usually presents with a relatively short progressive history and is frequently associated with weight loss. A sudden onset of dysphagia, often in association with other neurological symptoms or signs, usually indicates a cerebrovascular cause such as stroke. A subacute or more insidious onset is more consistent with disorders such as inflammatory myopathy, myasthenia, and amyotrophic lateral sclerosis.

A neurological examination is mandatory in the evaluation of oropharyngeal dysphagia of unknown etiology. Physical findings might indicate cranial nerve dysfunction, neuromuscular disease, cerebellar dysfunction, or a movement disorder. Contrary to popular belief, the gag reflex is not predictive of pharyngeal swallowing efficiency, severity of pharyngeal dysfunction, or aspiration risk [37,38]. Furthermore, the gag reflex is absent in 20 percent to 40 percent of healthy adults [39]. Nasal speech is indicative of soft palatal dysfunction, which predisposes to deglutitive postnasal regurgitation. Tremor and gait disturbances may reflect an extrapyramidal movement disorder such as Parkinson's disease. The actual prevalence of dysphagia in Parkinson's is uncertain but may be as high as 52 percent [40-44]. Disease duration, severity, and specific parkinsonian features did not correlate with the severity or mechanism of dysphagia [45,46].

Muscle fasciculation, ptosis, wasting, and weakness or fatigability should be sought to detect underlying motor neuron disease, myopathy, or myasthenia. Dysphagia is a frequent (sometimes presenting) symptom of inflammatory myopathy, occurring in 30 percent to 60 percent of cases [47-50]. Pharyngeal dysphagia can also occur in up to 20 percent of cases of mixed connective tissue disease overlap syndrome, which may include clinical and serological features of Sjögren's syndrome, lupus, or scleroderma [51,52]. Myasthenia gravis is a relatively common neuromuscular disease with an estimated prevalence as high as 1 in 20,000 [53]. Facial and pharyngeal weakness is present in 70 percent and significant dysphagia affects 30 percent to 60 percent of myasthenics [50,53]. Dysphagia is noted at diagnosis in approximately 20 percent of cases [53,54] and may dominate the clinical picture; dysphagia is the sole presenting symptom in 6 percent to 17 percent of affected individuals [55-57]. Because myasthenic patients presenting with dysphagia do not always have the typical ocular signs, this treatable disorder must always be considered. Tensilon testing and electromyography (EMG) recordings should be strongly considered in the absence of acetylcholine receptor (AChR) antibodies in the appropriate clinical setting, such as dysarthria and dysphagia without apparent cause.

Investigations to characterize oropharyngeal dysphagia — As mentioned earlier, categories of oropharyngeal swallowing dysfunction are:
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 An inability or excessive delay in initiation of pharyngeal swallowing.
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 Aspiration of ingestate.
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 Nasopharyngeal regurgitation.
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 Residue of ingestate within the pharyngeal cavity after swallowing.

The consequences of swallowing dysfunction parallel its severity, ranging from subjective dysphagia to wasting, aspiration pneumonia, and even death. Because clinical evaluation of suspected oropharyngeal dysphagia aims to identify and quantify these parameters of dysfunction, we assess the utility of the available clinical tools by their ability to achieve this objective. The brief ensuing discussion is limited to methodologies that have been widely applied clinically.

Videofluoroscopic evaluation of oral and pharyngeal function — A protocol for a videofluoroscopic swallowing evaluation, frequently referred to as a modified barium swallow, has been described by Logemann [13]. The key distinction between this type of evaluation and a standard radiographic evaluation of the oropharynx is that the videofluoroscopic evaluation is structured to detect and analyze functional impairment of the swallowing mechanism. A series of swallows of varied volumes and consistencies of contrast material are imaged in a lateral projection, framed to include the oropharynx, palate, proximal esophagus, and proximal airway. Studies are recorded on videotape to permit instant replay, in slow motion if necessary, and examination of both the presence and mechanism of swallowing dysfunction. As such, the videofluoroscopic study provides evidence of all four categories of oropharyngeal swallowing dysfunction alluded to above:
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 Inability or excessive delay in initiation of pharyngeal swallowing.
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 Aspiration of ingestate.
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 Nasopharyngeal regurgitation.
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 Residue of ingestate within the pharyngeal cavity after swallowing.

Furthermore, the procedure allows for testing of the efficacy of compensatory dietary modifications, postures, swallowing maneuvers, and facilatory techniques in correction or observed dysfunction. On the other hand, videofluoroscopy does not permit quantification of pharyngeal contractile forces, detection of incomplete UES relaxation (which can occur despite normal opening), or quantification of the magnitude of intrabolus pressure during swallowing.

Nasoendoscopy — Nasoendoscopy is performed by passing a small fiberoptic or videoendoscope transnasally, permitting direct visualization of all mucosal surfaces of the oral cavity, nasopharynx, pharynx, and larynx. This examination is the optimal method for identification of intracavitary structural lesions and for both identification and biopsy of mucosal abnormalities. Swallowing assessment can also be done as an extension of a standard endoscopic examination of the mucosal surfaces [74]. Liquids and foods colored with food dye are swallowed. Feasibility studies suggest that nasoendoscopy can identify an inability or excessive delay in initiation of pharyngeal swallowing and residue of ingestate within the pharyngeal cavity after swallowing. Although aspiration is not directly imaged, accumulated oropharyngeal secretions and dye staining of the subglottic airway offer indirect evidence [74,75]. The endoscope is positioned at the level of the soft palate to view the tongue base, epiglottis, and superior pharyngeal wall and below the epiglottis to view the laryngeal vestibule. Recently, nasoendoscopy has been adapted to also assess the integrity of pharyngeal sensation using discrete air pulse stimuli to evoke glottic adduction [76]. Reduced sensation in the hypopharynx of stroke victims can be demonstrated using this technique [14].

Manometry — Intraluminal manometry, performed using a transnasally positioned manometric assembly, can quantify the strength of pharyngeal contraction, the completeness of UES relaxation, and the relative timing of these two events [77]. These may be useful ancillary findings in some pathological conditions such as the quantification of pharyngeal weakness in oculopharyngeal muscular dystrophy [78]. Technical considerations make pharyngeal manometry more complex than esophageal manometry because of transducer requirements for high-fidelity recording [79], extreme longitudinal and radial asymmetry of intraluminal pressures recorded from within the pharynx during swallowing [80], and unpredictable structural movements during the pharyngeal swallowing response that have the effect of displacing the pressure sensor from its preswallowing position [81]. When manometry is performed as a stand-alone test, it offers only indirect evidence of the key swallowing outcomes alluded to above.

Manofluorography — Manometry performed concurrently with videofluoroscopy permits the integration of manometric data with fluoroscopic observations; this technique has been called manofluorography. The technique requires an accurate method of synchronizing manometric and fluoroscopic recordings for manofluorography to realize its full potential [23]. When suitable synchronization is accomplished, manofluorography overcomes the key weaknesses of manometry performed in a stand-alone manner: inability to be certain of sensor location with respect to pharyngeal structures at a given instant in the recording and inability to distinguish between recordings of intrabolus pressure as opposed to recordings from within a closed lumen. Manofluorography can detect all of the key swallowing outcome measures alluded to above (as can videofluoroscopy) and correlate fluoroscopic events with manometric data, thereby providing the method with the potential to identify subcategories of swallowing dysfunction. In particular, impaired UES opening can be distinguished from impaired relaxation, and weak propulsive pharyngeal forces can be distinguished from increased outflow resistance as manifest by high intrabolus pressure.

SELECTION AMONG MANAGEMENT OPTIONS — Clinical, functional, and other laboratory evaluations are selected to provide the clinician with a diagnosis of the underlying cause of dysphagia in many cases and a clear idea of the specific mechanisms of oropharyngeal dysfunction in all cases. In most instances, this evaluation can be accomplished by the combination of history, physical examination, direct or indirect laryngoscopy, and a videofluoroscopic swallowing study, which must be viewed as the primary evaluation modalities for oropharyngeal dysphagia. The video barium swallow also provides information about aspiration risk for a variety of bolus volumes and consistencies [82]. Further testing is then applied selectively, depending on the specific issues raised by this evaluation. How does this information influence management decision making and ultimately clinical outcome? Management decisions potentially influenced by swallowing evaluation are broadly categorized in Table 2 (show table 2). Each of these will be considered in the following sections along with available efficacy data. However, influencing management and improving clinical outcome are not synonymous. In some instances, the goal of the clinical evaluation is to institute the accepted best practice of management, irrespective of whether this has been demonstrated to improve outcome.

