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Case Report

Acute cardiac tamponade following thoracoscopic lobectomy: a case report and literatures review
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Abstract
Thoracoscopic lobectomy is a common surgical procedure for the treatment of lung cancer. With the continuous development of surgical techniques and medical devices, complications after thoracoscopic lobectomy are less and less, and cardiac tamponade is even rarer. This case is a 62-year-old woman who underwent thoracoscopic left upper lobectomy for a left upper lobe nodule. The patient developed acute cardiac tamponade on postoperative day 2, and symptoms resolved after pericardiocentesis. However, 20 h later, the patient underwent emergency surgery for re-developed acute cardiac tamponade, which was found to be a coronary tear. A review of the literature suggested that cardiac tamponade is more common in left lung surgery than right lung surgery. Pericardiocentesis can resolve initial acute cardiac tamponade, but pericardiotomy may be urgently needed after recurrence.
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Introduction
Over the years, the incidence of complications and mortality following thoracoscopic lobectomy have been significantly reduced, but some unpredictable and even potentially life-threatening complications do occur. This report details a case of acute cardiac tamponade after thoracoscopic lobectomy and reviews the relevant literature to highlight potential causes and urgent interventions for the development of acute cardiac tamponade.

Case presention
A 62-year-old female was admitted to the hospital for the management of a " nodule of the left upper lobe " (Fig. 1). The patient had a 10-year history of diabetes treated with oral acarbose and metformin. Fasting blood glucose was elevated at 10.9mmol/L with a glycosylated hemoglobin (HbA1c%) of 11.1; subcutaneous insulin was injected for better glucose control. She had no history of hypertension or heart disease and denied cigarette or alcohol use. The patient’s cardiopulmonary function was assessed as satisfactory, pulmonary function showed that FEV1 was 2.04 L and FEV1/FVC was 81%, color doppler echocardiography showed that EF was 64%. The patient had no obvious surgical contraindications, so thoracoscopic left upper lobectomy with mediastinal lymph node dissection was performed. On the second postoperative day, the patient suddenly lost consciousness with hypotension and sinus tachycardia with a blood pressure of 73/46 mmHg and a heart rate of 131/min. Blood glucose was monitored at 9.4 mmol/L, and blood gas analysis showed metabolic acidosis. No myocardial ischemia was found on the electrocardiogram, and no abnormality was found in the blood routine and bedside chest X-ray (Fig. 2). After extensive fluid infusion and resuscitation, the patient’s consciousness improved, but She remains in shock and has vomiting and chest pain. Color Doppler echocardiography showed a collapsed right heart, and pericardial examination showed areas of dark fluid. Under ultrasound guidance, approximately 50 ml of non-coagulated blood was aspirated by pericardiocentesis. Subsequently, the patient regained consciousness and her vital signs returned to a stable state. However, 20 h later, the patient reappeared with vomiting, chest pain and disturbance of consciousness. Echocardiography confirmed recurrent cardiac tamponade. We performed emergency surgery, and exploration showed that the hilar stump was well closed without leakage, but the pericardium was distended and purplish red. After incision of the pericardium, 200 ml of non-coagulated blood was aspirated, and a thrombus was seen surrounding the heart and drainage tube. After removal of the thrombus, the heart wall was unremarkable, but a left circumflex coronary artery was found to have ruptured and continued bleeding, which we repaired with 4 − 0 Prolene sutures (Fig. 3).
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Fig. 1Chest CT showed an irregular solid nodule with a size of about 1.7 cm*1.1 cm in the S3 segment of the left lung (red arrow), and a mixed ground-glass nodule with a size of about 2.6 cm*1.8 cm in the S1 + 2 segment of the left lung (blue arrow)
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Fig. 2Postoperative chest X-ray showed good recruitment of the left lung without obvious pleural effusion


[image: ]
Fig. 3The sutured coronary laceration (white arrow)


The patient recovered well without subsequent complications and was discharged 13 days after pericardiotomy. Postoperative pathological examination revealed lung adenocarcinoma (pT1N0M0) and granuloma.

Discussion
Acute cardiac tamponade is a very rarely encountered complication following lobectomy. Previously reported cases (Table 1) with known causes of pericardial tamponade following pneumonectomy are summarized as follows: (1) vascular stump retraction into the pericardium [1–3]; (2) direct pericardial injury, or injury to the ventricular wall or great vessel wall [4–7]; and (3) spontaneous coronary artery rupture [8]. Because the heart is located on the left side of the mediastinum, the pericardium has a larger contact area with the left thoracic cavity, and the left thoracic cavity is relatively narrow, we speculated that a left lung operation would have higher likelihood of damage to the pericardium and adjacent structures, resulting in cardiac tamponade. In Table 1, among the 12 cases of tamponade, except 1 bilateral case, 9 involved the left lung compared with 2 on the right.
Table 1Previously reported cases of acute cardiac tamponade after pulmonary surgery


	Case
	Year
	Excision
	Time (postoperation)
	Rescue way
	Reason

	Morimoto M et al. [4]
	1991
	RUL
	13d
	PCT
	Aortic rupture at pericardium derivative

	Tovar EA et al. [1]
	1995
	LLL
	Intraoperative
	PCT
	Hemorrhage from the stump of the pulmonary vein in the pericardium

	McLean RH et al. [2]
	1999
	RUL
	5 h
	PCT
	Hemorrhage from the stump of the bronchial artery in the pericardium

	Jain et al. [3]
	2003
	LUL
	12 h
	PCC
	Hemorrhage from the stump of the pulmonary vein in the pericardium

	Tuinman AG et al. [9]
	2003
	LP
	2w
	PCC (after sternotomy)
	Unknown

	Neema PK [5]
	2011
	LUL
	3d
	PCT
	The pericardium injury

	Chen J et al. [6]
	2012
	LUL
	54 h
	PCT
	Pericardium and ventricle were injured

	Ozawa Y et al. [8]
	2013
	wedge of RLL and left S8
	4d
	PCT
	Coronary artery rupture

	Lee HM et al. [10]
	2017
	LLL
	1 h
	PCT (PCC failure)
	Unknown

	Astudillo MG et al. [11]
	2017
	LLL
	9d
	PCC
	Unknown

	Yamashita T et al. [7]
	2022
	wedge of LLL
	5d
	PCC
	The pericardium injury

	The case
	 	LUL
	18 h
	PCT (PCC recurrence)
	Coronary artery rupture


RUL, right upper lobe. RLL, right lower lobe. LUL, left upper lobe. LLL, left lower lobe. LP, left pneumonectomy. PCC, pericardiocentesis. PCT, pericardiotomy



According to previous studies, the causes of coronary artery rupture included anatomical abnormalities, local infection, coronary intervention, coronary artery dissection and trauma [12]. Preoperative examination of our patient showed no abnormalities in the cardiovascular or cerebrovascular systems, and there was no relevant genetic history. However, the patient had a long history of diabetes with poor blood glucose control, resulting in long-term inflammatory stimulation and remodeling of the vascular wall [13]. Thorough inspection of the heart surface, pericardium, and coronaries revealed only the single site of coronary disruption. We postulated that the coronary artery rupture was caused by postoperative stress; accordingly it could be considered a case of spontaneous coronary rupture. We further speculated that the subsequent course of events may have been as follows: relief of the initial tamponade by pericardiocentesis allowed further hemorrhage from the coronary rupture, but recurrent tamponade compressed the vessel, and together with normal clotting, the hemorrhage was temporarily stopped. However, this closure was unstable, thrombus became dislodged, and with further hemorrhage, which led to more severe cardiac tamponade, necessitating pericardiotomy.
Acute cardiac tamponade is usually treated by pericardiocentesis or pericardiotomy, but the optimal surgical approach remains controversial [14]. In recent years, pericardiocentesis has become the preferred treatment after cardiac tamponade due to its advantages of less trauma, less risk, and the ability to be performed at the bedside. However, as shown in Table 1, of the 12 reported patients, 6 had an initial pericardiocentesis, but 1 failed and 1 recurred, both of which eventually underwent pericardiotomy. The details of the remaining patients were not reported in detail. Therefore, pericardiocentesis has certain limitations in patients with cardiac tamponade after lung surgery.
Although the incidence of acute cardiac tamponade following lobectomy is very low, its possibility, especially in conjunction with left lung surgery, should be considered and rapidly evaluated when the clinical situation suggests the diagnosis. Pericardiocentesis for acute tamponade is often appropriate as the immediate remedy, but the possibility of poor drainage or recurrence might necessitate a more definitive pericardiotomy.

Authors’ contributions
Wei Chen and Yi Shen wrote the main manuscript text , Yang Yuan and Qiangqiang Zheng helped perform the analysis with constructive discussions.All authors reviewed the manuscript.

Funding
There is no funding in this study.

Data Availability
All data and materials in the case are available per request from the corresponding author on reasonable request.

Declarations
Competing interests
The authors declare no competing interests.

Ethics approval
Not applicable.


References
	1.
Tovar EA. Pulmonary resection complicated by abrupt pericardial tamponade. Ann Thorac Surg. 1995;60(6):1864. https://​doi.​org/​10.​1016/​0003-4975(96)81290-2. PMID: 8787514.CrossrefPubMed

	2.
McLean RH, Parandian BB, Nam MH. Pericardial tamponade: an unusual complication of lobectomy for lung cancer. Ann Thorac Surg. 1999;67(2):545-6. https://​doi.​org/​10.​1016/​s0003-4975(98)01245-4. PMID: 10197691.

	3.
Pillai JB, Barnard S. Cardiac tamponade: a rare complication after pulmonary lobectomy. Interact Cardiovasc Thorac Surg. 2003;2(4):657-9. doi: T10.1016/S1569-9293(03)00188-9. PMID: 17670150.

	4.
Morimoto M, Ohashi M, Nobara H, Fukaya Y, Haniuda M, Iida F. Rupture of the ascending aorta after surgical resection for lung cancer–a case report. Jpn J Surg. 1991;21(4):476–9. https://​doi.​org/​10.​1007/​BF02470980. PMID: 19609.CrossrefPubMed

	5.
Neema PK, Shah H, Sethuraman M, Rathod RC. Pericardial tamponade after left posterolateral thoracotomy for left upper lobectomy for pulmonary aspergilloma. Ann Card Anaesth. 2011 May-Aug;14(2):111-4. https://​doi.​org/​10.​4103/​0971-9784.​81565. PMID: 21636931.

	6.
Chen J, Chen Z, Pang L, Zhu Y, Ma Q, Chen G, Miao F. A malformed staple causing cardiac tamponade after lobectomy. Ann Thorac Surg. 2012;94(6):2107-8. https://​doi.​org/​10.​1016/​j.​athoracsur.​2012.​04.​128. PMID: 23176923.

	7.
Yamashita T, Asai K. Delayed cardiac tamponade caused by a staple line after wedge resection of the lung. Interact Cardiovasc Thorac Surg. 2022;34(3):502–3. https://​doi.​org/​10.​1093/​icvts/​ivab267. PMID: 34606611; PMCID: PMC8860413.CrossrefPubMed

	8.
Ozawa Y, Ichimura H, Sato T, Matsuzaki K. Cardiac tamponade due to coronary artery rupture after pulmonary resection. Ann Thorac Surg. 2013;96(4):e97–9. https://​doi.​org/​10.​1016/​j.​athoracsur.​2013.​04.​111. PMID: 24088502.CrossrefPubMed

	9.
Tuinman AG, Meursing BT, Lamfers EJ, van Engelenburg KC, Brouwer MH. Between the devil and the deep blue sea: an unusual kind of late cardiac tamponade with a therapeutic dilemma. Neth Heart J. 2003;11(10):412–5. PMID: 25696151; PMCID: PMC2499980.PubMedPubMedCentral

	10.
Lee HM, Jeon YJ, Chung HW, Yun HM, Kim MH. Fatal cardiac tamponade that developed in the post-anesthesia care unit: a rare complication after lung lobectomy. Braz J Anesthesiol. 2018 Nov-Dec;68(6):633–636. Portuguese. https://​doi.​org/​10.​1016/​j.​bjan.​2017.​10.​007. PMID: 29776668.

	11.
Astudillo MG, Dhanasopon AP, Kim AW. Subacute Pericardial Tamponade after Sleeve Lower Lobectomy for an extremely rare tumor. Ann Thorac Surg. 2017;103(5):e401–3. https://​doi.​org/​10.​1016/​j.​athoracsur.​2016.​10.​038. PMID: 28431710.CrossrefPubMed

	12.
He Z, Chen G, He X, He X. Spontaneous coronary artery rupture causing Acute Cardiac Tamponade and cardiogenic shock. Int Heart J. 2019;60(4):1009–12. https://​doi.​org/​10.​1536/​ihj.​18-432. Epub 2019 Jun 14. PMID: 31204372.CrossrefPubMed

	13.
Esper RJ, Nordaby RA. Cardiovascular events, diabetes and guidelines: the virtue of simplicity. Cardiovasc Diabetol. 2019;18(1):42. https://​doi.​org/​10.​1186/​s12933-019-0844-y. PMID: 30922303; PMCID: PMC6437845.CrossrefPubMedPubMedCentral

	14.
Zgheib H, Wakil C, Shayya S, Bachir R, El Sayed M. Effectiveness and outcomes of 2 therapeutic interventions for cardiac tamponade: a retrospective observational study. Med (Baltim). 2020;99(29):e21290. https://​doi.​org/​10.​1097/​MD.​0000000000021290​. PMID: 32702923; PMCID: PMC7373604.Crossref



Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/images/13019_2023_2374_Fig1_HTML.png





OEBPS/navigation.xhtml

    
      Contents


      
        		Acute cardiac tamponade following thoracoscopic lobectomy: a case report and literatures review


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/images/13019_2023_2374_Fig2_HTML.jpg





OEBPS/images/13019_2023_2374_Fig3_HTML.jpg





OEBPS/css/sidebar.gif





