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Relationship between intralobar pulmonary sequestration and type A aortic dissection: A case report
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Abstract
BACKGROUND
Pulmonary sequestrations often lead to serious complications such as infections, tuberculosis, fatal hemoptysis, cardiovascular problems, and even malignant degeneration, but it is rarely documented with medium and large vessel vasculitis, which is likely to result in acute aortic syndromes.

CASE SUMMARY
A 44-year-old man with a history of acute Stanford type A aortic dissection status post-reconstructive surgery five years ago. The contrast-enhanced computed tomography of the chest at that time had also revealed an intralobar pulmonary sequestration in the left lower lung region, and the angiography also presented perivascular changes with mild mural thickening and wall enhancement, which indicated mild vasculitis. The intralobar pulmonary sequestration in the left lower lung region was long-term unprocessed, which was probably associated with his intermittent chest tightness since no specific medical findings were detected but only positive sputum culture with mycobacterium avium-intracellular complex and Aspergillus. We performed uniportal video-assisted thoracoscopic surgery with wedge resection of the left lower lung. Hypervascularity over the parietal pleura, engorgement of the bronchus due to a moderate amount of mucus, and firm adhesion of the lesion to the thoracic aorta were histopathologically noticed.

CONCLUSION
We hypothesized that a long-term pulmonary sequestration-related bacterial or fungal infection can result in focal infectious aortitis gradually, which may threateningly aggravate the formation of aortic dissection.
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Core Tip: We present a case of a 44-year-old man with history of acute Stanford type A aortic dissection status post reconstructive surgery five years ago. An intralobar pulmonary sequestration in the left lower lung region was also noticed accidently, but without further management at that time. Since symptoms of chest tightness bothered him in recent one year, he came to Thoracic surgery outpatient department where slowly growing of the lung lesion was noticed. Admission was suggested for resection of the left lower lung.


INTRODUCTION
Pulmonary sequestrations are associated with serious complications including bacterial and fungal infections, tuberculosis, massive hemothorax, serious hemoptysis, cardiovascular events, malignant degeneration, and even rarely but fatal medium and large vessel vasculitis. Aortitis as a form of large vessel vasculitis caused mainly by rheumatological inflammation or infection potentially results in acute aortic syndromes, including aortic dissection. We herein present a 44-year-old man with a history of acute Stanford type A aortic dissection status post-reconstructive surgery five years ago. The patient presented with a long-term unprocessed intralobar pulmonary sequestration in the left lower lung region, which was probably associated with intermittent chest tightness since no specific medical findings were detected. Furthermore, sputum culture was positive for mycobacterium avium-intracellular complex and Aspergillus. We performed uniportal video-assisted thoracoscopic surgery with wedge resection of the left lower lung. Since the patient was relatively young and had no history of systemic hypertension, we hypothesized that a long-term pulmonary sequestration-related bacterial and fungal infection can result in focal infectious aortitis gradually and aggravate the formation of aortic dissection.

CASE PRESENTATION
Chief complaints
Intermittent chest tightness for one year

History of present illness
[bookmark: _Hlk132185836]A 44-year-old man was diagnosed with acute aortic dissection, Stanford type A five years ago, and he had undergone reconstruction surgery. The contrast-enhanced computed tomography (CT) of the chest had also revealed intralobar pulmonary sequestration over medial region of the lower lobe of the left lung, but attention was not given to the pulmonary sequestration at that time. He visited Thoracic Surgery outpatient department due to intermittent chest tightness for one year and symptoms exacerbated recently. Except for the lung lesion noted five years ago and got slowly growing as time via image of CT, there’s no other specific findings. The patient was admitted to deal with his long-term intralobar pulmonary sequestration.

History of past illness
The patient has history of acute aortic dissection, Stanford type A five years ago. He received reconstruction of the ascending aorta and the aortic arch up to the branching out of the right innominate artery about five years ago. Besides, he also suffered from hypertension and under regular medication control. Otherwise, there’s no other systemic disease.

Personal and family history
The patient exhibited normal social functioning and self-care. He’s a non-smoker, and drink socially. There was no specific family history of cardiovascular disease or any other malignancy.

Physical examination
Physical examination revealed no specific findings. The chest wall is well expansion while breathing, no wheezing, or crackles. There’s no body weight loss in recent 6 mo or pitting edema over extremities.

Laboratory examinations
Laboratory studies revealed no leukocytosis, but mild elevated C-reactive protein (CRP) level (0.97 mg/dL). Sputum culture was collected and revealed positive results for mycobacterium avium-intracellulare complex and aspergillus.

Imaging examinations
Five years ago, the contrast-enhanced CT of the chest revealed Type A aortic dissection with intimal flap involving the ascending aorta, the aortic arch (arrow in Figure 1A) and the common carotid arteries bilaterally (Figure 1B). Besides the diagnosis of aortic dissection, a focal heterogeneous area with cystic change and patchy consolidation in the medial region of left lower lung (arrow in Figure 2A) with two aberrant arteries (arrow in Figure 2B) arising from the thoracic aorta supplying this area was also noticed. CT angiography also revealed mild mural thickening and wall enhancement which may indicate mild vasculitis (arrow in Figure 2C).

MULTIDISCIPLINARY EXPERT CONSULTATION
Under the impression of long-term intralobar pulmonary sequestration, the patient was admitted for uniportal video-assisted thoracoscopic surgery with an extended wedge resection of the left lower lung.

FINAL DIAGNOSIS
Firm adhesion of the sequestrated lung to the thoracic aorta and the two aberrant arteries originating from the thoracic aorta were identified (Figure 3A) and then resected by Endo GIA. Meanwhile, hypervascularity over the parietal pleura as well as engorgement of the bronchus were also noticed. The macroscopic findings revealed a solid pulmonary nodule about 10 cm × 4 cm × 2 cm in size with focal bronchial dilation containing hemorrhage and mucus (Figure 3B), calcification as well as extensive necrosis of the lung. Histopathological analysis revealed small bronchial duct hyperplasia along with two lymph nodes showing reactive lymphoid hyperplasia, with no evidence of malignancy.

TREATMENT
Postoperative recovery was smooth, without any surgical complications, and the patient was discharged on the 4th postoperative day. Oral form empirical antibiotics was given for seven days.

OUTCOME AND FOLLOW-UP
The patient recovered well while outpatient department follow up. There’s no chest tightness or chest pain after the operation.

DISCUSSION
Pulmonary sequestrations are bronchopulmonary foregut malformations, usually characterized by a nonfunctional segmental lung tissue that dissociates from the normal tracheobronchial tree or the pulmonary arteries, and commonly appears in the lower lobes of the lung. Pulmonary sequestrations lead to serious complications: fungal infections, tuberculosis[1], fatal hemoptysis, massive hemothorax, cardiovascular problems[2], and even benign or malignant degeneration. Infected pulmonary sequestration due to mycobacteria, such as Mycobacterium tuberculosis and Mycobacterium avium-intracellulare complex, occur rarely[1]. Malik et al[3] also demonstrated an asymptomatic intralobar pulmonary sequestration, associated with medium - and large vessel vasculitis[3].
Aortitis, which is defined as a form of large vessel vasculitis, is characterized by the inflammation of the aortic wall. Most cases of aortitis are either due to rheumatological causes, which include large vessel vasculitis, giant cell arteritis and Takayasu arteritis; or because of infectious diseases, with Salmonella, Staphylococcal species, and Streptococcus pneumoniae being the most commonly identified pathogens., Tuberculosis and syphilis are rare but potentially life-threatening causes[4]. In most cases of bacterial aortitis, a segment of the aortic wall with pre-existing pathology, such as an atherosclerotic plaque or aneurysm, is seeded by the bacteria via the vasa vasorum[5]. Acute aortic syndromes, like aortic dissection and rupture, can occur in such patients with aortitis[6]. Ryder et al[7] presented a case of a previously healthy 39-year-old man who succumbed to aortic dissection hours after the onset of symptoms. Aortitis was detected during the postmortem examination in this case[7]. They also identified a cohort of patients who presented with a subtype of isolated inflammatory aortitis, which was characterized by aggressive vasculitis with acute inflammatory infiltration. Park et al[8] also described a case of an 83-year-old woman, with a history of hypertension, who arrived at the emergency department with septic shock. Stanford type A aortic dissection was revealed by the chest CT scan initially. In the end, aortitis, without giant cells and caseous necrosis, was identified, when histopathological examination of the ascending aorta was performed after the emergency surgery[8]. In our case, biochemistry lab data showed mild elevated CRP level, indicated possible inflammatory status. CT angiography also revealed mild mural thickening and wall enhancement which may indicate mild vasculitis. The final pathology report of the resected specimens disclosed the diagnosis with extensive necrosis of the lung, hypervascularity and reactive lymphoid hyperplasia.
Since the patient, in our case, was young and without systemic hypertension, we hypothesize that a long-term pulmonary sequestration-related bacterial and fungal infection is likely to result in infectious aortitis gradually, which can, menacingly, contribute to aortic dissection.

CONCLUSION
Neglected pulmonary sequestrations may be associated to serious complication such as bacterial, fungal, or tuberculosis infection. Rarely, the infectious state result in aortitis, and the destruction of vascular epithelial tissue lead to aortic dissection. It is unusual but catastrophic, which can’t leave out of consideration.
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Figure 1 Type A aortic dissection with intimal flap involving the ascending aorta, the aortic arch and the common carotid arteries bilaterally. A: The ascending aorta and the aortic arch (arrow); B: Arrow points to the mural thrombus in the false lumen.
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[bookmark: _Hlk132186668]Figure 2 The contrast-enhanced computed tomography of the chest revealed a focal heterogeneous area with cystic change and patchy consolidation in the medial region of left lower lung with two aberrant arteries arising from the thoracic aorta supplying this area. A: Left lower lung (arrow); B: Two aberrant arteries (arrow); C: Computed tomography angiography also revealed mild mural thickening and wall enhancement which may indicate mild vasculitis (arrow).
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Figure 3 Video-assisted thoracoscopic surgery revealed that the two aberrant arteries originated from the thoracic aorta. A: Two aberrant arteries (green arrow). Engorgement of the bronchus (yellow arrow) was also noticed. B: Gross specimen showed focal bronchial dilation that contained mucus (yellow arrow).
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