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5. Abstract
A 67-year-old male patient was presented due to severe dyspnea. A chest CT scan showed that the huge empyema made total compression of right lung parenchyma and induced shifting of mediastinum contra-laterally resulting in severe cardiopulmonary dysfunction. We performed empyemectomy and pulmonary decortication with interposition of latissimus dorsi muscle without right pneumonectomy. The patient discharged at 21st post-operative days without significant complication and has had outstanding condition with NYHA grade I~II status at 8 months after surgical intervention.

6. Back ground
Empyema thracis is a heterogenous disease entity which needs different treatment from proper drainage and antibiotics to decortication as a stage of empyema and patient’s general conditions.[1, 2] However, chronic empyema which has hard fibrotic visceral and parietal pleura don’t have no treatment except surgical treatment.[3, 4] There is little knowledge about the medical course of untreated chronic empyema, but it will be getting larger to induce ipsilateral cardiopulmonary dysfunction and ipsilateral pneumonectomy was inevitable consequentially.[5]
하지만, Mediastinal shifting을 유발하여 동측의 폐실질을 완전히 압박하는 큰 empyema의 치료에서 동측의 lung parenchyme을 살려놨을 때 이 lung parenchyme이 어떠한 자연경과를 보이며, 나중에 어느 정도의 기능을 유지하는 지에 대해서는 알려진 바가 없다. 본 증례에서는 보존한 동측의 lung parenchyme의 prognosis에 대해 알아보고자 한다.
However, in treatment of a huge chronic empyema which induce mediastinal shifting and compressing ipsilateral lung parenchyma totally, there is no knowledge about medical course of remained lung physiology after empyemectomy without pneumonectomy. In this case, we report the prognosis of the preserved lung parenchyma.

7. Case
In 2007, a 57-year-old male patient was presented due to mild dyspnea. In chest computed tomography (CT), there was a huge empyema which compressed right lung parenchyma entirely in right pleural cavity. [Fig.1A] He had no other significant symptom except dyspnea and mild sputum. Pulmonary function test (PFT) demonstrated forced expiratory volume 1 (FEV1) is only 50%. After some bronchodilator and mucolytic agent were prescribed, the patient did not come to the hospital anymore by himself. In 2016, he was admitted again with severe dyspnea. The chest CT compared to 2007 showed the empyema has been getting bigger and induced shifting of mediastinum and left lung parenchyma contra-laterally. [Fig.1B] PFT showed FEV1 get worse to 27%.
We decided empyemectomy and pulmonary decortication if possible. After a double-lumen endotracheal tube was intubated, the patient was positioned with left decubitus and posterolateral incision was performed. We approached through the 5th intercostal space (ICS) preserving latissimus dorsi (LD) muscle and made another incision in 8th ICS because the size of the empyema is huge. Then, we eliminated the empyema and decorticated right lung. When we took both lung ventilation, right lung was not enough fully expendable to fill the right pleural cavity. So we decided the interposition of LD muscle to fill up the right pleural cavity.
The patient was discharged at 21 postoperative days without any postoperative problem. 8 months later, chest CT showed that there is no specific problem and PFT showed FEV1 is 51% [Fig.2]. He is doing well with New York Heart Association (NYHA) class I~II status.
Discussion
Empyema thoracis consists of three clinical stages: the exudative stage (stage I), the fibrinopurulent stage (stage II), and the organizing stage (stage III). Because of the heterogenous characteristics of empyema, although the treatment of empyema is varies with stage, surgical treatment such as chest tube insertion or decortication is the main treatment. Especially, in the stage of chronic empyema in which thick and hard capsule is formed, surgical empyemectomy and decortication are the only treatment option. If surgical intervention is not performed immediately, morbidity and mortality will increase, so we must consider surgical intervention as soon as possible.[4]
In our case, the patient should be considered surgical treatment at first visit, as the symptoms of empyema improved after the medical treatment, the proper surgical treatment has been delayed for 10 years. However, as in this case, the empyema is not treated properly, it will become large and cause dysfunction of cardiopulmonary systems. As a result of delay of proper surgical intervention, we couldn’t help worrying about considerable postoperative complications. So when we planned the surgical procedure, we considered staged operation in several aspects.
First, it was the presence of viable organ which can fill up the right pleural cavity. The best scenario is that the ipsilateral lung parenchyme fills the pleural cavity without dead space. However, we were almost sure that right lung compressed as like crescent moon couldn’t fills up the whole right pleural cavity after removal of empyema. We planned interposition of latissimus dorsi (LD) muscle and/or serratus anterior (SA) muscle interposition pre-operatively. Considering intra-operative finding, it would be impossible to fill the thoracic cavity with lung parenchyme only, so we decided the interposition of LD muscle, however we worried that using both LD and SA muscle make postoperative lung rehabilitation disability on account of chest wall instability. Therefore, we decided staged operation of SA muscle interposition after observing postoperative progress.
Second, we don’t know medical course of right lung parenchyme which will be aerated after at least 10 years. We didn’t have any information about right lung parenchyme and whether severe postoperative pulmonary secretion as like diffuse emphysema or tuberculosis-destroyed lung patients. The worst situation was the left side pneumonia induced by the sputum originated in right lung parenchyme even worse than post-pneumonectomy state. If right pneumonectomy would be need, we would performed right pneumonectomy as staged operation. Fortunately, he did well at postoperative periods with usual secretion like normal lung surgery. We didn’t execute right pneumonectomy considered as staged operation because of follow-up chest CT showing good postoperative healing status and symptoms
환자는 수술 후 약 6개월까지 외래에서 추적관찰 중이며, 환자의 NYHA Gr I~II의 functional status를 보이고 있으며, 특별한 symptom이나, sign 없이 일상 생활을 잘 영위하고 있다. 비록 perfusion-ventilation scan에서 우측 lung의 perfusion은 대략 2.3%, ventilation은 5.3%로 거의 기능은 안하고 있지만, viable organ으로써 우측 흉강내에 dead space를 만들지 않고 있으며, pneumonectomy 이후에 발생할 수 있는 BPF 등의 잠재적인 complication을 고려하였을 때, 매우 훌륭한 result를 보이며, empyema를 치료하였다고 볼 수 있겠다. 추후 cardiopulmonac function diability를 보이는 거대 농흉의 치료에서는 staged operation을 고려하면서 가능하면 동측의 lung parenchyme을 보존하면서 empyemctomy를 시행하는 것이 환자 치료에 있어서의 좋은 option 될 것으로 추정한다.
He is being followed up in outpatient department about 8 months and doing well with NYHA class I~II dyspnea. Although postoperative perfusion-ventilation scan revealed poor function of right lung (perfusion is 2.3% and ventilation is 5.3%), it really works as a viable organ to occupy the right pleural cavity. Considering about post-pneumonectomy complication (bronchopleural fistula etc..), the result is excellent and the empyema is thoroughly treated. As a result, we suggest that lung parenchymal sparing empyemectomy considering staged operation is a good treatment option for the huge empyema made cardiopulmonary disability.
	
	FEV1 (Liters)
	FEV1 (% Ref)

	2007
	1.55
	50

	2016 (pre-op)
	0.85
	27

	2016 (post-op)
	1.62
	51
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	Fig 1. Preoperative chest ct. A: in 2007, chest ctCT showed the huge empyema excistedoccupating the whole right pleural cavity not disturbing adjacent structures such as trachea, superior vena cava, and azygos vein. B: in 2016, following-up chest ct showed the larger empyema made toinducing shifting of the trachea to the left and compresseding SVC and azygos vein entirely.



	

	Fig 2. Chest ctCT at post-operative 8 months showed that there is no any post-operative complications except fibrotic scar change.
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