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Case report

Thoracoscopic resection of posterior mediastinal paraganglioma: perioperative management and surgical tips
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Abstract
Posterior mediastinal paraganglioma (PM-PGL) is a rare disease that is difficult to diagnose. If PM-PGL is misdiagnosed preoperatively, surgeons may encounter severe tachycardia and hypertension and easy bleeding from the tumor during the operation. Therefore, it is essential to include PGL as a differential diagnosis for mediastinal tumors. We herein describe a 73-year-old Japanese man with a PM-PGL that was diagnosed preoperatively and resected safely by video-assisted thoracic surgery. Preoperative management of hypertension with doxazosin mesylate, soft coagulation of the peritumor area, and careful clipping of feeding arteries were effective for hemostasis. The patient’s vital signs were stable during and after the operation.
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Introduction
Posterior mediastinal paraganglioma (PM-PGL) is a rare disease that is difficult to diagnose and manage perioperatively. However, if PM-PGL is preoperatively misdiagnosed, surgeons often encounter severe tachycardia and hypertension and easy bleeding from the tumor during the operation [1]. We herein present a case of PM-PGL that was diagnosed preoperatively and resected safely by video-assisted thoracic surgery (VATS) with stable vital signs and minimal blood loss. We also present surgical tips to consider during this operation.
Case
A 73-year-old Japanese man visited us because of an abnormal shadow on a plain chest radiograph (Fig. 1A). Contrast-enhanced computed tomography (CE-CT) showed a highly enhanced left posterior mediastinal tumor measuring 3.6 × 2.8 cm (Fig. 1B). On magnetic resonance imaging (MRI), the tumor showed low intensity on T1-weighted images and high on T2-weighted images with a few flow voids and enhancement by gadolinium (Fig. 1C–E). High uptake was observed in the tumor alone on 131I-MIBG scintigraphy (Fig. 1F). Hypertension, hyperglycemia, and high urinary normetanephrine (0.61 mg/day) were also observed, although the patient had no PGL-related symptoms such as headache, tachycardia, or nausea. Therefore, the patient was diagnosed with a functional PGL. We performed tumor resection after treating the hypertension for 3 weeks with 4 mg doxazosin mesylate. The VATS approach was started with the patient in the right lateral position. The tumor appeared highly vascular because many small vessels were observed in its capsule. Therefore, soft coagulation of the peritumoral area and careful clipping of the feeding arteries with surgical clips were effective for hemostasis (Fig. 2A–D and Additional file 1). The tumor was safely resected by VATS in 113 min, and the total blood loss was < 10 mL. Vital signs were stable during and after the operation. Wound infection prolonged the hospital stay, but the patient was discharged on postoperative day 31. The urinary normetanephrine concentration decreased to 0.38 mg/day after the operation. Pathologically, the tumor was 4.5 × 3.2 cm in size, and microscopic examination revealed tumor cells with round nuclei and eosinophilic cytoplasm forming nested islands consisting of chief tumor cells, inconspicuous sustentacular cells, and a capillary network (so-called “zellballen” pattern). Therefore, the tumor was diagnosed as PGL, consistent with the preoperative diagnosis (Fig. 2E–H). Although the patient developed no recurrence of the PGL, he was diagnosed with sigmoid colon cancer during postoperative follow-up. He was undergoing therapy for the sigmoid colon cancer at the time of this writing.
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Fig. 1Preoperative radiological images. A Plain chest radiograph shows an abnormal mass shadow (arrowhead). B CE-CT shows a highly enhanced mass adjacent to the descending aorta (arrowhead). C–E MRI. The mass shows low intensity on T1-weighted images and high intensity on T2-weighted images with a few flow voids and enhancement by gadolinium. F 131I-MIBG scintigraphy shows high uptake in the tumor alone

[image: ]
Fig. 2A–D Intraoperative pictures. Soft coagulation of the peritumoral area and careful clipping of the feeding arteries. E–H The resected tumor was macroscopically smooth and encapsulated on its surface. Microscopically, the tumor exhibited the so-called Zellballen pattern


Discussion
The typical clinical features of PGL are hypertension or dizziness due to abnormal production of catecholamines, but PGL is often asymptomatic [2]. In some case reports, the diagnosis was not made until uncontrollable tachycardia, hypertension, and easy hemorrhage occurred during the operation [1, 2]. Therefore, it is essential to include PGL as a differential diagnosis for mediastinal tumors [1, 3]. Once this tumor is suspected, the path to diagnosis is relatively uncomplicated because its characteristic findings can be obtained by CE-CT, MRI, and 131I-MIBG scintigraphy [4]. CE-CT is useful for diagnosis because PGL generally appears as a highly enhanced tumor. Some reports suggest that MRI is more useful because flow voids of tumor blood vessels are observed in the relatively higher-signal parenchyma of PGLs, demonstrating the characteristic “salt and pepper” appearance on T1-weighted images [1, 3, 5]. In the current case, a few flow voids were observed in the tumor. For diagnosis, 131I-MIBG scintigraphy should be performed and it is useful to confirm multiple pheochromocytomas or PGLs throughout the body. In the present case, the PGL was diagnosed early before the operation because it showed specific radiological findings, which allowed us to prepare for surgical treatment.
Further challenges are the perioperative management of catecholamine-induced tachycardia and hypertension and selection of the surgical approach. Previous articles have indicated that VATS may not be optimal because of the hypervascularity of PGLs [1, 2]. Therefore, we performed strict preoperative medical management of blood pressure, soft coagulation of the peritumoral area, and careful clipping of the feeding arteries with surgical clips. This strategy allowed us to safely resect the tumor by VATS with stable vital signs. Notably, whether the preoperative treatment successfully prevented intraoperative complications such as extremely high blood pressure or severe tachycardia is unclear because the patient’s vital signs were stable perioperatively. However, previous reports of functional PGLs causing intraoperative complications have warned that many such patients were also asymptomatic before the operation [1, 2]. In the current patient, we were at least able to preoperatively suspect a functional PGL, diagnose it radiologically, and safely resect it, which was considered beneficial for the patient.

Conclusion
We have presented a case in which a PM-PGL was safely resected by VATS. The preoperative diagnosis, perioperative management of hemodynamics, and careful surgical procedures were important for its treatment.

Acknowledgements
We thank Melissa Crawford, PhD, from Edanz (https://​jp.​edanz.​com/​ac) for editing a draft of this manuscript.

Author contributions
YM: conceptualization, data curation, formal analysis, investigation, methodology, writing—original draft preparation, MF: data curation, HT: data curation, formal analysis, investigation, HY: data curation, HT: data curation, YO: data curation, SM: data curation, NO: data curation, YS: data curation, HS: supervision, writing—reviewing and editing. All authors read and approved the final manuscript.

Funding
The authors did not any fundings for this report.

Availability of data and materials
Not applicable.

Declarations
Ethics approval and consent to participate
Not applicable.

Consent for publication
The patients agreed to the publication of this report.

Competing interests
The authors declare that they have no competing interests.


References
	1.
Matsumura M, Shiono S, Kato H, Sato T. Surgical resection of a posterior mediastinal paraganglioma in a young female: a case report. Jpn J Chest Surg. 2009;23(2):137–42.Crossref

	2.
Brown ML, Zayas GE, Abel MD, Young WF Jr, Schaff HV. Mediastinal paragangliomas: the mayo clinic experience. Ann Thorac Surg. 2008;86(3):946–51.Crossref

	3.
Patnaik S, Malempati AR, Uppin M, Susarla R. Rare mediastinal masses—imaging review. J Cancer Res Ther. 2021;17(1):13–21.Crossref

	4.
Lenders JW, Duh QY, Eisenhofer G, et al. Pheochromocytoma and paraganglioma: an endocrine society clinical practice guideline. J Clin Endocrinol Metab. 2014;99(6):1915–42.Crossref

	5.
Olsen WL, Dillon WP, Kelly WM, Norman D, Brant-Zawadzki M, Newton TH. MR imaging of paragangliomas. AJR Am J Roentgenol. 1987;148(1):201–4.Crossref



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


OEBPS/navigation.xhtml

    
      Contents


      
        		Thoracoscopic resection of posterior mediastinal paraganglioma: perioperative management and surgical tips


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/images/13019_2022_1892_Fig2_HTML.jpg
00T L SO RIS R S 1 100





OEBPS/css/envelope.png





OEBPS/images/13019_2022_1892_Fig1_HTML.jpg





OEBPS/css/sidebar.gif





