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Lung Volume reduction Surgery
Up to Date

Pathophysiologic rationale — The possible mechanisms by which LVRS might provide benefit are not known with certainty. It has been suggested that this procedure increases the elastic recoil of the lung (by improving the size mismatching of the chest and the hyperinflated lungs) and restores the outward circumferential pull on the bronchioles, thereby improving expiratory airflow [6-8]. In one study of 20 patients undergoing volume reduction surgery, for example, 16 experienced an increase in elastic recoil; these patients had a significantly greater increase in exercise capacity than the four in whom elastic recoil did not change [9].
Other postulated mechanisms include:

· Improvement in the mechanical function of the diaphragm and intercostal muscles by decreasing the functional residual capacity and returning the diaphragm to a more normally curved and lengthened configuration [10]. These benefits may be evidenced by an increased contribution of the abdominal compartment to tidal volume and diminished paradoxical motion of the chest wall and abdomen during inspiration in postoperative patients [11].

· Changes in cardiopulmonary interdependence.

· Decreased central respiratory drive and ventilatory response to CO2 [12].

HARRISONS

Investigators have noted that the improvement in dyspnea and exercise performance following LVRS correlated best with the reduction in overdistension of the lung and the subsequent increase in transdiaphragmatic pressure associated with repositioning of the diaphragm. This allows more efficient recruitment of inspiratory muscles of respiration. However, the increase in maximum expiratory airflow and maintained reduction in total lung capacity is due to the increase in lung elastic recoil following LVRS.
Our data (Gelb et al, 1999) in 26 patients followed prospectively for 4 years following bilateral stapled LVRS (using VATS) indicated significant clinical and persistent physiologic improvement in lung function in 9 and 7 patients at 3 and 4 years after surgery, respectively (Table 2 INCLUDEPICTURE "http://harrisons.accessmedicine.com/harrisons/public/all_images/icon_newwin.gif" \* MERGEFORMATINET 


  ). The physiologic improvement in maximum expiratory airflow was related to the increase in lung elastic recoil pressure and its secondary outward tethering effect of increasing the diameter of the small, peripheral airways. Furthermore, of all the preoperative physiologic measurements, only values for vital capacity and/or forced vital capacity close to normal could identify the nine long-term responders with persistent improvement three or more years after surgery.
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Obstructive Sleep Apnoea

TYPES OF CLINICAL PRESENTATION — Occasional apneas that do not cause symptoms are normal occurrences. However, in the presence of increasing numbers of such respiratory events, a certain threshold may be exceeded that results in symptoms. This threshold is highly variable from patient to patient. Thus, some patients with a low Respiratory Disturbance Index (RDI, number of respiratory disturbances, ie, apneas and hypopneas, per hour of sleep), may be profoundly sleepy, while others with many apneas and hypopneas may have surprisingly few daytime symptoms [1].

At the point that the clinical sequelae of asphyxiation and sleep fragmentation develop, the patient is said to be suffering from the syndrome of sleep apnea. However, the presentation of these patients may vary depending upon the type of respiratory disturbance. Two broad categories of apnea are recognized, obstructive apnea and central apnea, although both are often seen in a given patient. (See "An overview of sleep apnea: Definitions"). Ninety percent of patients with sleep apnea display obstructive apneas and hypopneas, with primarily central apneas accounting for the remaining cases [2].

Approximately five percent of patients with obstructive apneas suffer from chronic hypercapnia and hypoxemia during wakefulness as well as severe disruptions of gas exchange during sleep. These individuals are usually morbidly obese and are said to have obesity-hypoventilation Syndrome (OHS). Patients with OHS require certain alterations in the diagnostic approach. (See "Pathogenesis of obesity hypoventilation syndrome"). Nevertheless, sleepiness is usually present in all subpopulations of patients with sleep-disordered breathing.

PRESENTATION OF OBSTRUCTIVE SLEEP APNEA — The typical patient with OSA is 30 to 60 years old, male, moderately obese, and hypertensive. (See "Predisposing factors for obstructive sleep apnea"). However, not all patients exhibit this pattern:

· OSA may be more common in females than previously thought, with a prevalence in the general population of two percent (compared with four percent in men) [3].

· Not all patients are obese, as 18 to 40 percent of affected patients are not more than 20 percent above their ideal body weight [4].

In patients with OSA, the development of obstructive apneas is often preceded by habitual snoring, due to narrowed airways during sleep and marked increases in airway resistance. The emergence of significant respiratory disturbances and sleep fragmentation leads to the major clinical features of OSA (show figure 1). 
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The progression of daytime somnolence is often insidious, and patients may be unaware of it or underestimate the degree of their impairment. Thus despite the pervasive sleepiness and restless sleep, it is the bed partner who frequently provides the motivation for the patient's first visit to the clinician, complaining about the intolerable snoring, snorts, and disconcerting apneas.

Careful questioning of the patient typically reveals drowsiness in boring, passive, or monotonous situations, embarrassing episodes of sleep (eg, at morning religious services), and decreased vigilance while driving. Other associated symptoms include decrements in short-term memory, moodiness, and lack of concentration.

Additional symptoms may be related to oxyhemoglobin desaturation during sleep.

· Many patients state that they do not dream, while some report vivid, strange, or threatening dreams associated with REM-related hypoxemia.

· Morning headaches occur in a small number of patients, probably due to severe hypoxemia during sleep.

· Some patients complain of dyspnea, and factors such as obesity, deconditioning, or perhaps exercise-induced pulmonary hypertension [5] may be associated with this symptom.

· Decreased libido and impotence are common complaints.

· Gastroesophageal reflux is often present, presumably due to both high negative intrathoracic pressures during apneas and the effects of hypoxia on the esophageal sphincter.
