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EINFLATION OF A collapsed lung in some cases may lead to pulmonary edema of the reexpanded lung. This iatrogenic complication, termed “reexpansion pulmonary edema” (RPE), may occur after the treatment of a lung that has collapsed because of a pneumothorax or pleural effusion. The first known case of RPE occurred in 1853, when 3 L of pleural fluid were drained by Pinault.1 The first well-described case was by Foucart in 1875.2 These early cases all followed drainage of large amounts of pleural fluid. At the turn of the century, it had been recommended to treat pleural effusions with thoracentesis, using high amounts of suction.3 The first report of a patient who developed RPE after treatment for a totally collapsed lung because of pneumothorax was by Carlson4 in 1958. Reexpansion pulmonary edema may occur in the perioperative setting, which may complicate an anesthetic.5 In that case, more than 3 L of pleural fluid were removed intraoperatively during a thoracotomy. The lung, which had been chronically collapsed because of a malignant pleural effusion, was reexpanded intraoperatively after a subtotal pleurectomy. The pulmonary edema occurred within 1 hour of lung reexpansion but cleared over the next 2 to 3 hours with positive-pressure ventilation. The purpose of this review is to discuss the incidence, clinical features, pathophysiology, and management of the pulmonary edema that may occur after reexpansion of a collapsed lung. INCIDENCE



The precise incidence of RPE is not known, but it is generally considered to be very low. In 2 series of patients treated for pneumothorax, there were no reported cases of RPE out of a combined total of 775 patients.6,7 Rozenman et al8 published a series of 320 cases of spontaneous pneumothorax that occurred in 180 patients. There were 3 cases of RPE (0.9% incidence), based on radiographic findings. One study reported an incidence of 14%, which consisted of 21 patients with RPE.9 In that series, 146 patients who had spontaneous pneumothorax were treated with either thoracentesis or low negative-pressure suction. Reexpansion pulmonary edema occurred more frequently in patients under age 40 and in those who had large pneumothoraces. The patients with RPE were treated with oxygen, steroids, diuretics, and inotropes. There were no fatalities in that series. The highest reported incidence was in a small prospective series of patients, in which 4 of 7 patients (57%) developed RPE after treatment of a large pneumothorax.10



CLINICAL FEATURES



The clinical presentation of RPE is characterized by a rapid onset of dyspnea and tachypnea. Symptoms most often occur within 1 hour of the reexpansion of the collapsed lung. Coughing may precede the development of RPE.11 Hypotension may also occur because of hypovolemia from third spacing in the lung.12 Risk factors for RPE include the degree of lung collapse and a rapid reexpansion.11,13,14 The use of negative pressure for reexpansion is considered a risk factor that may lead to RPE from the increased speed of reexpansion.15 In the report by Matsuura et al,9 only patients with a pneumothorax greater than 30% experienced RPE, and the incidence of RPE in this subset was 17%. Although the duration of the pneumothorax has been considered a risk factor for the development of RPE, this complication may occur after reexpansion of a pneumothorax of short duration.15,16 Mahfood et al13 reviewed all the reported cases of RPE from 1958 to 1987. There was adequate clinical information to analyze 47 patients who developed RPE after reexpansion of collapsed lungs from pneumothoraces. There were 38 women and 9 men, and the average age was 42 years. The pneumothorax had been present for at least 3 days in 83% of the patients. In 64% of patients, the RPE developed within 1 hour of the expansion and within 24 hours in the rest. The RPE ranged from mild to severe. The condition of some of the patients with severe RPE deteriorated further, leading to bradycardia, hypotension, cardiopulmonary arrest, and death.17-21 The autopsy results in one of these reports revealed widespread atelectasis of the lung, which experienced RPE and bilateral bronchopneumonia.22 The chest radiograph of that patient had revealed opacification of both lungs. In another report included in the review by Mahfood et al13 was a patient who died of a contralateral tension pneumothorax, which was thought to have been a complication of the resuscitation from a cardiac arrest.23
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Mahfood et al13 indicated that RPE had occurred in 7 patients after drainage of pleural effusions, with 6 described well. The ages ranged from 21 to 59 years, and the amount of pleural fluid drained ranged from 1,000 to 4,500 mL. In 3 of the patients, the onset of RPE was immediate. Two of the 6 patients died. In 1 of these cases, after thoracentesis, the patient became hypotensive, which progressed to a cardiopulmonary arrest.24 Despite inotropic support with epinephrine, shock developed, and the patient died. In the other case,25 after the initial episode of RPE after drainage of a right pleural effusion, there was progressive clearing. This was the first case report that included measurements of the pulmonary artery pressures and protein levels in the pulmonary edema fluid. This patient also had a history of alcoholic cirrhosis and a prior portocaval shunt. The patient developed multiple episodes of hepatic encephalopathy, and died of acute bronchopneumonia 43 days after her initial admission to the hospital. Mahfood et al13 also reviewed 2 cases in which RPE occurred after reexpansion of atelectatic lungs, without collapse from pneumothorax or pleural effusion. One of these was because of an inadvertent right mainstem endobronchial intubation during abdominal surgery.16 In 1 report, 5 patients developed RPE after drainage of large pleural effusions.26 Suction was used initially in 4 of these 5 cases. The RPE developed only in the part of the lung that had been collapsed. These authors had hypothesized that there was a hypoxic injury that caused the RPE because it did not occur in the part of the lung that had not been collapsed. In a prospective clinical series, pulmonary artery catheters were placed in 7 patients having greater than 50% pneumothorax, of duration greater than 24 hours.10 Four of these patients (57%) developed RPE. Although the pulmonary capillary wedge pressure did not change, there was an increase in cardiac output in the patients who developed RPE. Hydrothorax may be present in patients with end-stage liver disease. It may be necessary to drain the pleural effusion during liver transplantation, but RPE may occur in this setting, which could be fatal.27 RPE has been reported to occur after left thoracoscopic resection of a mediastinal tumor.28 In this patient, there was no compression of the lung preoperatively, and the period of one-lung ventilation intraoperatively was 90 minutes. In a previous report of resection of a mediastinal tumor using onelung ventilation, RPE also occurred.29 However, in that case, the lung had been chronically compressed by the tumor preoperatively. Intraoperative RPE has been reported to occur after reexpansion of a spontaneous pneumothorax using high-frequency jet ventilation (HFJV).30 In that case, a 35F double-lumen endobronchial tube was placed to facilitate video-assisted thoracoscopy. HFJV was used via 1 lumen, at a rate of 300 per minute to reexpand the lung, which had collapsed 23 days before surgery. The authors stated that excessive pressure via the HFJV was used to reexpand the lung rapidly, although the actual pressure used was not specified in their report. There also may be involvement of the contralateral lung once RPE develops.13 Of the 60 cases of RPE reported between 1958 and 1999,31 contralateral RPE occurred in 4 cases.32-34 Three of these cases followed reexpansion of a collapsed lung from



STEVEN M. NEUSTEIN



pneumothorax, and the fourth case followed drainage of pleural fluid. A case of recurrent contralateral pulmonary edema after drainage of a right-sided pleural effusion from hepatic hydrotherapy has been reported.31 Pulmonary edema of the noncollapsed lung has been reported to occur immediately after the development of RPE in the reexpanded lung.35,36 It has been thought that the contralateral pulmonary edema in these reports was because of direct exposure of the edema fluid from the reexpanded lung.37 The edema fluid contains mediators that extravasate across the injured capillary endothelium, together with edema fluid. These mediators may cause additional damage in other areas of the lung. Her and Mandy37 reported 3 patients who developed pulmonary edema of the contralateral lung after RPE of a collapsed lung. The first patient had a right upper lobectomy for cancer, the second patient had drainage of a left pleural effusion, and the third patient had an intraoperative collapse of the right lung during nonthoracic surgery. In all 3 patients, there was a decrease in the blood leukocyte count with the occurrence of RPE and a further decrease when the acute lung injury developed in the contralateral lung. In this report, the pulmonary edema of the contralateral lung developed an average of 12 hours after the occurrence of RPE in the collapsed lung. It was also less severe and cleared faster than the RPE of the collapsed lung. In these cases, the injury of the contralateral lung presented after partial clearing of the RPE of the previously collapsed lung. These injuries were thought to be caused by mediators from the reexpanded lung, which caused leukocyte sequestration, resulting in microvascular damage to the contralateral lung. Bilateral pulmonary edema has also been reported after thoracostomy tube reexpansion of a lung that was collapsed because of pneumothorax.38 Talc pleurodesis may lead to acute respiratory distress syndrome (ARDS).39 Although the exact pathophysiology is unknown, it is most likely caused by talc getting into the systemic circulation. Reexpansion pulmonary edema may also occur after thoracoscopy and talc insufflation.39 In this retrospective study of 614 consecutive patients who underwent thoracoscopy and treatment with talc, 12 patients (2.2%) developed RPE. In 11 of these 12 patients, more than 3 L of pleural fluid were drained. There were 6 episodes of pneumothorax in the 12th patient. These authors recommended that 1 or 2 thoracenteses be performed before thoracoscopy. ARDS occurred in an additional 7 patients in this series of 614 patients (1.3%). In another retrospective study of 108 patients who underwent talc pleurodesis, 17 patients (16%) developed transient interstitial opacities on the chest radiograph.40 None of these patients had an interstitial lung disease (ILD) preoperatively. Reexpansion pulmonary edema could have been the cause of this ILD. However, the edema occurred after the administration of the talc, rather than the lung reexpansion. A 33% incidence of respiratory complications was reported in a retrospective review of 78 patients who underwent talc pleurodesis.41 It is possible that the talc causes this reaction through an inflammatory reaction.28,42 The reported mortality rate for RPE has ranged from 0% to 20%.6,7,13 Several studies did not report any mortalities.6,7 One study reported a mortality rate of 20%.13 In that report, of the 53 cases reviewed by Mahfood et al13 between 1958 and 1987,
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there were 11 fatalities. In that review, there were 3 cases of bilateral pulmonary edema after lung reexpansion. Two of these 3 died; they both had severe left ventricular dysfunction and had developed pneumothoraces that occurred during resuscitation efforts from cardiac arrest. They were believed to have developed acute severe pulmonary hypertension. It is possible that selection bias of patients with preexisting disease and bias toward reporting severe cases of RPE may have resulted in an overestimate of the mortality rate in some of the reported series. RPE IN INFANTS AND CHILDREN



There are several reports of RPE occurring in the pediatric population.43-45 A 5-year-old with non-Hodgkins lymphoma developed bilateral pulmonary edema after drainage of 2 L of a right-sided pleural effusion.43 The patient was extubated after diuresis and 4 hours of controlled ventilation. RPE was reported in a 14-year-old girl after treatment of a large, rightsided pneumothorax.44 A chest tube was connected to the water seal. The RPE improved gradually over the next 24 hours without intubation. RPE was also reported after reexpansion of a retracted lung after ligation of a patient ductus ateriosus in a preterm infant.45 PATHOPHYSIOLOGY



Although the exact pathophysiology of RPE has not been identified, there have been studies performed to help elucidate the cause. RPE occurs most frequently in a chronically collapsed lung, which is then rapidly reinflated using high suction. In a collapsed lung, blood flow is significantly reduced because of hypoxic pulmonary vasoconstriction. With reexpansion of the lung, the alveoli are no longer hypoxic and the hypoxic pulmonary vasoconstriction ends. There is reperfusion of the lung, bringing in oxygen supply, and there then may be formation of reactive oxygen species. During reperfusion, there are increases in lipid and polypeptide mediators and immune complexes, which lead to damage of the endothelium.46 This alters the flow of monocytes, macrophages, and polymorphonuclear leukocytes (PMNs) to the alveolar-capillary membrane. The endpoint of the reexpansion injury is an increase in permeability of the endovascular cells, which then can lead to pulmonary edema.46 RPE has also been studied experimentally in the rabbit model. Sakao et al47 reported a release of PMNs into the lung’s air space. There was an increase in proinflammatory cytokines interleukin (IL)-8 and monocyte chemoattractant protein 1 in the bronchoalveolar lavage fluid. There was also an inflammatory response in the contralateral lung, but it was not as severe. Reexpansion caused an increase in microvascular permeability, as measured by extravasation of dye. The lung injury caused by reexpansion could have been related to reperfusion or reoxygenation. Nakamura et al48 also reported elevated IL-8 levels with RPE in the rabbit model. Pretreatment with monoclonal antibody against IL-8 prevented infiltration and lung injury. Increased levels of neutrophils and IL-8 also have been reported to occur with ARDS.49,50 High levels of IL-8 and PMNs were reported in a patient with RPE, which occurred after reexpansion of a lung collapsed by pneumothorax.51 It is currently thought that IL8 is involved in RPE by activating
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PMNs in an inflammatory response.47 Earlier clinical reports indicated an association between accumulation of PMNS and the development of RPE.52,53 Ischemia-reperfusion injury of the lung and heart in the animal model has been linked to IL-8 and monocyte chemoattractant proteins.54,55 Increased levels of IL-8 have been documented in the pulmonary edema fluid occurring clinically in a patient with RPE.56 Sakao et al47 hypothesized that the ischemic-reperfusion injury may have a similar mechanism to RPE. This was subsequently investigated by Sivrikoz et al46 in 2002 in the rat model. In this report, there was a decrease in mean pulmonary artery pressure and an increase in nitric oxide levels after reexpansion of the lung. The alveolar-capillary membrane developed thickening because of edema and an influx of neutrophils. The edema was caused by an increase in the permeability of the pulmonary vessels. The authors hypothesized that the edema was related to lipid peroxidation. Xanthine oxidase (XOD) is a main endogenous source of reactive oxygen species, and Saito et al57 showed in the rat model that lung reexpansion caused XOD-induced apoptosis of the alveolar and endothelial cells. These effects appeared to lead to an increase in vascular permeability and result in pulmonary edema. These changes were prevented by pretreatment with an XOD inhibitor (BOS-4272). Allopurinol is also an XOD inhibitor that has been shown to lessen the reperfusion injury of lung reexpansion.58 Sawafuji et al,59 in the rabbit model, identified the GJP-binding protein Rho and its target Rho-Kinase (ROCK) as being involved in the permeability changes causing RPE. This showed that an inhibitor (Y27632) of ROCK lessened the RPE, and suggested that this might be useful as a treatment for RPE. PREVENTION



The consensus statement of the American College of Chest Physicians states that a chest catheter or tube be used to reexpand the lung.60 There was good consensus that the catheter or tube be attached to a Heimlich valve or water seal without suction. However, suction should be used if the lung does not reexpand adequately with water seal drainage. There was some consensus that suction could be applied immediately after chest tube insertion in a clinically unstable patient or even in a stable patient. The guidelines of the British Thoracic Society (BJS) state that suction should not be applied initially to a chest tube that has been placed to treat a pneumothorax.61 Suction can be applied after 48 hours if there is still an air leak or pneumothorax present. If suction is needed, ⫺10 to ⫺20 cmH2O have been recommended.62 Although the American College of Chest Physicians does not comment on RPE, the BJS guidelines specifically state that “the addition of suction too early after the insertion of a chest tube, particularly in the case of a primary pneumothorax which may have been present for a few days, may precipitate re-expansion pulmonary edema and is contraindicated.”61 The BJS guidelines advise caution, especially when treating young patients with large pneumothoraces, and recommend that suction not be used immediately. The placement of long-term tunneled pleural catheters has recently become a more common treatment for malignant pleural effusions. In a recently published retrospective series of 250



890



STEVEN M. NEUSTEIN



patients treated with tunneled pleural catheters for malignant pleural effusions, there were no cases of RPE reported.63 TREATMENT OF RPE



Treatment for RPE remains supportive. The cornerstone is positive-pressure mechanical ventilation and utilization of positive end-expiratory pressure (PEEP). This treatment can reexpand collapsed alveoli, increase functional residual capacity, and reduce shunting. Treatment also may include diuresis and vasopressor support. The use of the prostaglandin analog misoprostil, ibuprofen, and indocin has been reported.64 The authors used these agents for their cytoprotective and anti-inflammatory effects but did not elaborate further. They were used once the diagnosis of RPE was made and early in the treatment, but the actual results were not indicated. These authors also recommended the use of the lateral decubitus position with the involved side nondependent to help reduce perfusion and edema and intrapulmonary shunting. In the lateral decubitus position, there would be greater perfusion to the dependent lung because of the effects of gravity. An underwater seal is used to achieve a gradual reexpansion, and suction is only applied when the lung is already almost fully expanded. Differential lung ventilation has been reported as a successful treatment for RPE.65 In this case report, the patient had already been treated with positive-pressure ventilation via a single-lumen tube, inotropes, diuretics, bronchodilators, and steroids. The singlelumen endotracheal tube was changed to a double-lumen endobronchial tube. The affected right lung was ventilated with 100% oxygen, tidal volume 350 mL, respiratory rate of 25 per



minute, and PEEP of 5 mmHg. The unaffected left lung was ventilated with 100% oxygen, tidal volume 400 mL, and the vital signs began to improve as soon as the differential lung ventilation was initiated. In another case report, the use of CPAP via a facemask in combination with diuretics were successful in treating RPE.66 In severe cases, the treatment that is required is positive-pressure mechanical ventilation with PEEP and possibly diuresis and inotropic support. In summary, RPE is a rare complication that may occur after reexpansion of a collapsed lung. It is more likely to occur after reexpansion of a chronically collapsed lung or drainage of large amounts of pleural fluid. If possible, suction after tube thoracostomy should be avoided; it is preferable that the lung reexpand more gradually. RPE can still occur, even if the duration of lung collapse is brief, or if the reexpansion of the lung occurs without suction. The cornerstone of treatment remains positivepressure ventilation, either invasively or noninvasively, depending on severity. Diuresis should be considered for removing fluid, and inotropic support may be needed if there is ventricular dysfunction. It is very important that physicians caring for patients with a collapsed lung be aware of RPE. This will facilitate prevention of RPE and timely and appropriate treatment if it does occur. In the future, the use of agents such as monoclonal antibody to IL-8 or XOD antagonists may be useful for prevention or treatment of RPE. In severe cases, the current treatment remains positive-pressure mechanical ventilation, PEEP, diuresis, and inotropic support if indicated.



REFERENCES 1. Pinault H: Considérations cliniques sur la thoracentèse [doctoral thesis]. Paris, 1853 2. Foucart EJ: De la Morte Subite ou Rapide Apres la Thoracentese. Paris, A Pareut, 1875 3. Riesman D: Albuminous expectoration following thoracentesis. Am J Med Sci 123:620-630, 1902 4. Carlson RI, Classen KL, Gollan F, et al: Pulmonary edema following the rapid expansion of a totally collapsed lung due to pneumothorax: A clinical and experimental study. Surg Forum 9:367-371, 1958 5. Desiderio DP, Meister M, Bedford RF: Intraoperative re-expansion pulmonary edema. Anesthesiology 67:821-823, 1987 6. Mills M, Balsch BF: Spontaneous pneumothorax: A series of 400 cases. Ann Thorac Surg 122:286-297, 1965 7. Brooks JW: Open thoracotomy in the management of spontaneous pneumothorax. Ann Surg 177:798-805, 1973 8. Rozenman J, Yellin A, Simansky DA, et al: Re-expansion pulmonary oedema following spontaneous pneumothorax. Respir Med 90:235-238, 1996 9. Matsuura Y, Nomimura T, Murakami H, et al: Clinical analysis of reexpansion pulmonary edema. Chest 100:1562-1566, 1991 10. Tan HC, Mak KH, Johan A, et al: Cardiac output increases prior to development of pulmonary edema after re-expansion of spontaneous pneumothorax. Respir Med 96:461-465, 2002 11. Sherman SC: Reexpansion pulmonary edema: A case report and review of the current literature. J Emerg Med 24:23-27, 2003 12. Cinnella G, Dambrosio M, Birenza N, et al: Reexpansion pulmonary edema with acute hypovolemia. Intensive Care Med 24:1117, 1998



13. Mahfood S, Hix WR, Aaron BL, et al: Reexpansion pulmonary edema. Ann Thorac Surg 45:340-345, 1998 14. Trapnell DH, Thurston JGB: Unilateral pulmonary edema after pleural aspiration. Lancet 27:1307-1309, 1970 15. Murphy K, Tomlanovich MC: Unilateral pulmonary edema after drainage of a spontaneous pneumothorax: A case report and review of the world literature. J Emerg Med 1:29-36, 1983 16. Ravin CE, Dahmash NS: Re-expansion pulmonary edema. Chest 77:709-710, 1980 17. Trapnell DH, Thurston JGB: Unilateral pulmonary oedema after pleural aspiration. Lancet 295:1367-1370, 1970 18. Steckel RJ: Unilateral pulmonary edema after pneumothorax. N Engl J Med 189:621-622, 1973 19. Poulias GE, Prombonas E: Massive unilateral pulmonary oedema as a rapid re-expansion sequel 2. Scand J Thorac Cardiovasc Surg 8:67-69, 1974 20. Grant MJA: Acute unilateral pulmonary oedema following reexpansion of a spontaneous pneumothorax: Case report. N Z Med J 74:250-251, 1971 21. Kermodle DS, DiRaimondo CR, Fulkerson WJ: Reexpansion pulmonary edema after pneumothorax. South Med J 77:318-322, 1984 22. Shanahan MX, Monk I, Richards HJ: Unilateral pulmonary oedema following re-expansion of pneumothorax. Anaesth Intensive Care 3:19-30, 1975 23. Peatfield RC, Edwards PR, Johnson NM: Two unexpected deaths from pneumothorax. Lancet 313:356-358, 1979 24. Sprung CL, Lowenherz JW, Baier H, et al: Evidence for increased permeability in re-expansion pulmonary edema. Am J Med 71:497-500, 1981



REEXPANSION PULMONARY EDEMA



25. Marland AM, Glauser FL: Hemodynamic and pulmonary edema protein measurements in a case of re-expansion pulmonary edema. Chest 81:250-251, 1982 26. Woodring JH: Focal reexpansion pulmonary edema after drainage of large pleural effusions: Clinical evidence suggesting hypoxic injury to the lung as the cause of edema. South Med J 90:1176-1182, 1997 27. Marujo WC, Takaoka F, Moura RMA, et al: Early perioperative death associated with reexpansion pulmonary edema during liver transplantation. Liver Transpl 11:1439-1443, 2005 28. Yanaqidate F, Dohi S, Hamaya Y, et al: Reexpansion pulmonary edema after thoracoscopic mediastinal tumor resection. Anesth Analg 92:1416-1417, 2001 29. Matsumiya N, Dohi S, Kumura T, et al: Reexpansion pulmonary edema after mediastinal tumor removal. Anesth Analg 73:646-648, 1991 30. Fujino S, Tezuka N, Inoue S, et al: Reexpansion pulmonary edema due to high-frequency jet ventilation: Report of a case. Surg Today 30:1110-1111, 2000 31. Heller BJ, Grathwohl K: Contralateral reexpansion pulmonary edema. South Med J 93:828-831, 2000 32. Steckel RJ: Unilateral pulmonary edema after pneumothorax. N Engl J Med 289:621-622, 1973 33. Keren A, Pzivom D, Stern S: Alernating unilateral pulmonary edema following pneumothorax in acute myocardial infarction. Am Heart J 105:156-159, 1983 34. Ragozzino MW, Greene R: Bilateral reexpansion pulmonary edema following unilateral pleurocentesis. Chest 99:506-508, 1991 35. Palazzo R, Hamvas T, Shuman T, et al: Injury for nonischemic lung after unilateral pulmonary ischemia with reperfusion. J Appl Physiol 72:612-620, 1992 36. Ragozzino MW, Greene R: Bilateral reexpansion pulmonary edema following unilateral pleuocentesis. Chest 99:506-508, 1991 37. Her C, Mandy S: Acute respiratory distress syndrome of the contralateral lung after reexpansion pulmonary edema of a collapsed lung. J Clin Anesth 16:244-250, 2004 38. DuBose J, Perciballi J, Timmer S, et al: Bilateral reexpansion pulmonary edema after treatment of spontaneous pneumothorax. Current Surg 61:376-379, 2004 39. de Campos JRM, Vargas FS, Werebe EDC, et al: Thoracoscopy talc poudrage. Chest 119:801-806, 2001 40. Scalzetti EM: Unilateral pulmonary edema after talc pleurodesis. J Thorac Imaging 16:99-102, 2001 41. Rehse DH, Aye RW, Florence MG: Respiratory failure following talc pleurodesis. Am J Surg 177:437-440, 1999 42. Froudarakis ME, Klimathianski M, Pougounias M: Systemic inflammatory reaction after thoracoscopic talc poudrage. Chest 129: 356-361, 2006 43. Ozlu O, Kilic A, Cengizlier R: Bilateral re-expansion pulmonary edema in a child: A reminder. Acta Anaesthesiol Scand 44:884-885, 2000 44. Lai S-H, Wong K-S, Liao S-L, et al: Re-expansion pulmonary edema in an adolescent girl. Pediatr Emerg Care 18:297-299, 2002 45. Chiang MC, Lin WS, Lien R, et al: Reexpansion pulmonary edema following patent ductus arteriosus ligation in a preterm infant. J Perinat Med 32:365-367, 2004 46. Sivrikoz MC, Tuncozgur B, Cekmen M, et al: The role of tissue reperfusion in the reexpansion injury of the lungs. Euro J Cardiothorac Surg 22:721-727, 2002 47. Sakao Y, Kajikawa O, Martin TR, et al: Association of IL-8 and MCP-1 with the development of reexpansion pulmonary edema in rabbits. Ann Thorac Surg 71:1825-1832, 2001



891



48. Nakamura M, Fujishima S, Sawafuji M, et al: Importance of interleukin-8 in the development of reexpansion lung injury in rabbits. Am J Respir Crit Care Med 161:1030-1036, 2000 49. Miller WC, Toon R, Palat H, et al: Experimental pulmonary edema following re-expansion of pneumothorax. Am Rev Respir Dis 108:654-656, 1973 50. Martin TR, Pistorese BP, Hudson LD, et al: The function of lung and blood neutrophils in patients with the adult respiratory distress syndrome. Implications for the pathogenesis of lung infections. Am Rev Dis 144:254-262, 1991 51. Nakamura H, Ishizaka A, Sawafuji M, et al: Elevated levels of interleukin-8 and leukotriene B4 in pulmonary edema fluid of a patient with reexpansion pulmonary edema. Am J Respir Crit Care Med 149:1037-1040, 1994 52. Jackson RM, Veal CF, Alexander CB, et al: Re-expansion pulmonary edema: A potential role for free radicals in its pathogenesis. Am Rev Respir Dis 137:1165-1171, 1988 53. Suzuki S, Tanita K, Koike K, et al: Evidence of acute inflammatory response in reexpansion pulmonary edema. Chest 101:275-276, 1992 54. Sekido N, Mukaida N, Harada A, et al: Prevention of lung reperfusion injury in rabbits by a monoclonal antibody against interleukin-8. Nature 365:654-657, 1993 55. Kumar AG, Ballantyne CM, Michael LH, et al: Induction of monocyte chemoattractant protein-1 in the small veins of the ischemic and reperfused canine myocardium. Circulation 95:693-700, 1997 56. Nakamura H, Ishizaka A, Sawafuji M, et al: Elevated levels of interleukin-8 and leukotriene B4 in pulmonary edema fluid of a patient with reexpansion pulmonary edema. Am J Respir Crit Care Med 149:1037-1040, 1994 57. Saito S, Ogawa J, Minamiya Y: Pulmonary reexpansion causes xanthine oxidase-induced apoptosis in rat lung. Am J Physiol Lung Cell Mol Physiol 289:L400-L406, 2005 58. Wright RM, Ginger LA, Kosila N, et al: Mononuclear phagocyte xanthine oxidoreductase contributes to cytokine-induced acute lung injury. Am J Respir Cell Mol Biol 30:479-490, 2004 59. Sawafuji M, Ishizaka A, Kohno M, et al: Role of Rho-kinase in reexpansion pulmonary edema in rabbits. Am J Physiol Lung Cell Mol Physiol 289:L946-L953, 2005 60. Bauman MH, Strange C, Heffner JE, et al: Management of spontaneous pneumothorax—An American College of Chest Physicians Delphi consensus statement. Chest 119:590-602, 2001 61. Henry M, Arnold T, Harvey J, et al: BTS guidelines for the management of spontaneous pneumothorax. Thorax 58:ii39-ii52, 2003 (suppl 2) 62. Munnell E: Thoracic drainage. Ann Thorac Surg 63:1497-1502, 1997 63. Tremblay A, Michaud G: Single-center experience with 250 tunneled pleural catheter insertions for malignant pleural effusion. Chest 129:362-368, 2006 64. Trachiotis GD, Vricella LA, Aaron BL, et al: As originally published in 1988: Reexpansion pulmonary edema. Updated in 1997. Ann Thorac Surg 63:1206-1207, 1997 65. Cho SR, Lee JS, Kim MS: New treatment method for reexpansion pulmonary edema: Differential lung ventilation. Ann Thorac Surg 80:1933-1934, 2005 66. Iqbal M, Multz AS, Rossoff LJ, et al: Reexpansion pulmonary edema after VATS successfully treated with continuous positive airway pressure. Ann Thorac Surg 70:669-671, 2000



























[image: Review Article]
Review Article












[image: Review Article]
Review Article












[image: Review Article]
Review Article












[image: review article]
review article












[image: Article Review #3.pdf]
Article Review #3.pdf












[image: Article Review #2.pdf]
Article Review #2.pdf












[image: Review;260+ Free Article Spinning Review - Content ...]
Review;260+ Free Article Spinning Review - Content ...












[image: Review Article The potential for strategies using ... - Virtual Trials]
Review Article The potential for strategies using ... - Virtual Trials












[image: Review Article EEG/MEG Source Imaging: Methods ...]
Review Article EEG/MEG Source Imaging: Methods ...












[image: Review Article Image and Video for Hearing Impaired ...]
Review Article Image and Video for Hearing Impaired ...












[image: 6. Sivyer - Review Article on Beatrix Campbell's End of Equality.pdf ...]
6. Sivyer - Review Article on Beatrix Campbell's End of Equality.pdf ...












[image: REVIEW ARTICLE ICIn, AN ION CHANNEL-FORMING ...]
REVIEW ARTICLE ICIn, AN ION CHANNEL-FORMING ...












[image: Review Article Image and Video for Hearing Impaired ...]
Review Article Image and Video for Hearing Impaired ...












[image: REVIEW ARTICLE ICIn, AN ION CHANNEL-FORMING ...]
REVIEW ARTICLE ICIn, AN ION CHANNEL-FORMING ...












[image: Romanic Review Pierre et Jean article--final published version.pdf ...]
Romanic Review Pierre et Jean article--final published version.pdf ...












[image: A review article on phytochemical properties of Tamraparna and its ...]
A review article on phytochemical properties of Tamraparna and its ...












[image: Review Article The potential for strategies using ... - Springer Link]
Review Article The potential for strategies using ... - Springer Link












[image: Review Article Plant DNA fingerprinting: an overview]
Review Article Plant DNA fingerprinting: an overview












[image: Review Article Digital change detection methods in ...]
Review Article Digital change detection methods in ...












[image: Article - Cell]
Article - Cell












[image: article - GitHub]
article - GitHub












[image: article - GitHub]
article - GitHub












[image: Google Street View Article Article AS PUBLISHED.pdf]
Google Street View Article Article AS PUBLISHED.pdf












[image: ELS'XII Conference Article]
ELS'XII Conference Article















review article






HFJV was used via 1 lumen, at a rate of 300 per minute to reexpand the lung, which ... RPE was re- ported in a 14-year-old girl after treatment of a large, right-. 






 Download PDF 



















 94KB Sizes
 0 Downloads
 339 Views








 Report























Recommend Documents







[image: alt]





Review Article 

An account is given of the adverse effects of diuretics and how they come about. Common ... individual diuretics available for use in the UK but the orig- inal one ... known as high ceiling diuretics), potassium-sparing, ...... antagonist like spiron














[image: alt]





Review Article 

From 1919 until the 1960s, the most effective diuretics, used as the mainstay of treatment, were the .... there is not enough 'free' drug at one time to get across. Other considerations apply as well and these will be ..... the urinary excretion of b














[image: alt]





Review Article 

*Corresponding author's E-mail: [email protected]. Accepted on: .... about 5 will make it through the entire FDA approval process. Therefore ...














[image: alt]





review article 

This change in technology has proven useful in the preven- tion of ISR. .... adverse outcomes with 8 deaths, 7 MIs, and 11 major bleeding episodes. The authors ...














[image: alt]





Article Review #3.pdf 

championship in San Antonio, he ultimately signed with the Spurs and rejected the Portland Trail. Blazers offer. Whoops! There was a problem loading this page.














[image: alt]





Article Review #2.pdf 

... was prepared for NEU - LDR 6443 for submission on May 8th, 2016 for Professor ... them, I was able to jump over in priority for New Orleans Saints season ...














[image: alt]





Review;260+ Free Article Spinning Review - Content ... 

>Review:260+ Free Article Spinning Review - Content Spinning Software #1 Best. Content Spinning Tool. Free Article Spinning Course, Free Article Spinning ...














[image: alt]





Review Article The potential for strategies using ... - Virtual Trials 

Jul 31, 2003 - one strategy for an alternative=adjuvant therapy in the management of a ..... highly energy (ATP or adenosine triphosphate) depen- dent, but tumour cells ... and leading to limitation of ATP production. This was found to be a ...














[image: alt]





Review Article EEG/MEG Source Imaging: Methods ... 

ICA [4]). Other approaches rely on the information derived from the time-frequency representations, corresponding to the relevant .... receiver coil is measured.














[image: alt]





Review Article Image and Video for Hearing Impaired ... 

More recently, the Cued Speech language (CS) has been introduced to enrich ..... The most popular face detector is those developed by. Viola and .... Figure 10: Lip segmentation results. In [70], a ...... social networking, and web environments.














[image: alt]





6. Sivyer - Review Article on Beatrix Campbell's End of Equality.pdf ... 

will be inevitably eroded by the balancing effect of the free market and individual empowerment,. this view has recently come under fire from feminists and other ...














[image: alt]





REVIEW ARTICLE ICIn, AN ION CHANNEL-FORMING ... 

The gene coding for the ICln proteinwas termed. CLNS (CL .... 1), sensitivity to clhlor-ide channel blockers aid similair permeabil itiesto difLre-clit Alnliolns.














[image: alt]





Review Article Image and Video for Hearing Impaired ... 

In contrast, SL of a group of deaf people has no relation to the hearing community of the ...... reality systems that superpose gestures of virtual hands or the animation of a virtual ... deaf people (TELMA phone terminal, e.g.). These researches.














[image: alt]





REVIEW ARTICLE ICIn, AN ION CHANNEL-FORMING ... 

In organisms in which ICIn protein has been demonstrated, there is no cell type that lacks the protein. ... using antibodies raised against a peptide comprising the last 20 amino acids of ICln, no nuclear staining .... supported in part by grants fro














[image: alt]





Romanic Review Pierre et Jean article--final published version.pdf ... 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Romanic ...














[image: alt]





A review article on phytochemical properties of Tamraparna and its ... 

ctsheet.pdf ... treatment of ophthalmic diseases among the Turkana tribe ... review article on phytochemical properties of Tamraparna and its traditional uses.pdf.














[image: alt]





Review Article The potential for strategies using ... - Springer Link 

Jul 31, 2003 - Intrinsic, or primary, brain tumours usually do not metastasise to ... nutraceutical when it is used at a pharmacological dose in treatment of a ...














[image: alt]





Review Article Plant DNA fingerprinting: an overview 

genebank management, are numerous. Practically, all DNA ... Genebank management. Genetic .... tomato and maize that highlight the utility of molecular data and help ... big-money seed industry by providing DNA fingerprints as varietal.














[image: alt]





Review Article Digital change detection methods in ... 

last may be caused by intrinsic vegetation processes (e.g. succession), land-use ... of change whereby spatial entities either (1) become a different category, (2) .... monitor non-forest to successional shrubs stage, and another five to 10 years to 














[image: alt]





Article - Cell 

Johnson Comprehensive Cancer Center and Institute for Stem Cell Biology and Medicine, UCLA School of Medicine, Los Angeles,. CA 90095, USA.














[image: alt]





article - GitHub 

2 Universidad Nacional de Tres de Febrero, Caseros, Argentina. ..... www-nlpir.nist.gov/projects/duc/guidelines/2002.html. 6. .... http://singhal.info/ieee2001.pdf.














[image: alt]





article - GitHub 

metabolic effect of MNPs@SiO2(RITC) in previous reports.9,12,25 ... 20Ð�50 nm nanoparticles did not occur singly, and their. ARTICLE ...... This illustration indicates the cellular event that occurred after treatment with a high concentration of.














[image: alt]





Google Street View Article Article AS PUBLISHED.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Google Street ...














[image: alt]





ELS'XII Conference Article 

ELS'XII Conference Articlewww.helsinki.fi/els/articles/82/article.pdfby MA Yurkin - â€ŽRelated articles


























×
Report review article





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















