Name of Journal: World Journal of Clinical Cases
Manuscript NO: 82332
Manuscript Type: MINIREVIEWS

[bookmark: _Hlk129696552]Mediastinal lesions in children

Çinar HG et al. Mediastinal lesions in children

Hasibe Gökçe Çinar, Ali Osman Gulmez, Çiğdem Üner, Sonay Aydin

Hasibe Gökçe Çinar, Çiğdem Üner, Department of Pediatric Radiology, Ankara Etlik City Hospital, Ankara 06000, Turkey

Ali Osman Gulmez, Sonay Aydin, Department of Radiology, Erzincan Binali Yıldırım University Faculty of Medicine, Erzincan 24100, Turkey

Author contributions: Gulmez AO and Aydin S contributed equally to this work; Çinar HG, Üner C, Aydin S designed the research study; Gulmez AO carried out the research; Aydin S contributed new reagents and analytical tools; Çinar HG, Üner C analyzed the data and wrote the draft; All authors have read and approved the final draft.

Corresponding author: Ali Osman Gulmez, MD, Doctor, Department of Radiology, Erzincan Binali Yıldırım University Faculty of Medicine, Başbağlar, Hacı Ali Akın Cd. No. 32, Erzincan 24100, Turkey. aliosmangulmez.2@gmail.com

Received: December 15, 2022
Revised: February 17, 2023
Accepted: March 24, 2023
Published online: April 26, 2023

 19 / 57
Abstract
The mediastinum is where thoracic lesions most frequently occur in young patients. The histological spectrum of diseases caused by the presence of several organs in the mediastinum is broad. Congenital lesions, infections, benign and malignant lesions, and vascular diseases are examples of lesions. Care should be taken to make the proper diagnosis at the time of diagnosis in order to initiate therapy promptly. Our task is currently made simpler by radiological imaging techniques.
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Core Tip: The most common localization of thoracic lesions in children is the mediastinum. Pathologies arising from the presence of different organs in the mediastinum show a wide histopathological spectrum. Lesions may be congenital or include infections, benign and malignant lesions, and vascular pathologies. At the point of diagnosis, care should be taken at the point of starting the treatment quickly and making the correct diagnosis. Radiological imaging methods make our job easier at this point.

INTRODUCTION
The mediastinum is where thoracic lesions in children most frequently occur. A wide histological spectrum is present in pathologies caused by the presence of many organs in the mediastinum. Infections, benign and malignant lesions, and vascular diseases are examples of lesions, along with congenital lesions. Care should be made at the time of diagnosis to make the appropriate diagnosis and provide treatment as soon as possible. At this stage, our task is made simpler by radiological imaging techniques.
Individuals with mediastinal lesions may not have any symptoms, or they may have symptoms if the lesion has compressed or invaded into an organ nearby. Due to the most frequent injury to the trachea and main bronchi, anterior mediastinal lesions can result in edema of the upper extremities and face from superior vena cava compression and cyanosis in the neck veins, in addition to respiratory symptoms like cough, stridor, and dyspnea. Upper mediastinal lesions may result in Horner's syndrome, posterior mediastinal lesions may result in neurologic symptoms from spinal canal extension, and middle mediastinal lesions may cause dysphagia owing to esophageal compression.

IMAGING MEDIASTINAL LESIONS IN CHILDREN
The most common localization of thoracic lesions in children is the mediastinum. Pathologies arising from the presence of different organs in the mediastinum show a wide histopathological spectrum. Infections, benign and malignant lesions, vascular diseases, and congenital lesions are some examples of lesions[1]. Additionally, because the thymus is seen in young children in a variety of radiological manifestations, it can result in radiological findings that resemble masses.
Patients with mediastinal lesions may not experience any symptoms or may experience symptoms as a result of compression or invasion of the lesion into nearby organs. Because the trachea and major bronchi are most commonly damaged, anterior mediastinal lesions can cause respiratory symptoms such cough, stridor, and dyspnea, as well as edema of the upper extremities and face from superior vena cava compression and cyanosis in the neck veins. Middle mediastinal lesions may cause dysphagia due to esophageal compression, posterior mediastinal lesions may cause neurologic symptoms from spinal canal extension, and upper mediastinal lesions may cause Horner's syndrome[2,3].
Radiological imaging plays an important role in diagnosis, treatment planning and post-treatment follow-up. Direct photography is the first image technique to be employed. There are two ways to approach direct writing. Small lesions may not show up on radiographs, but larger lesions can show abnormal structures as well as an increase in density in the form of soft tissue mass, deterioration in mediastinal contours, and displacement in mediastinal lines[4,5]. The presence of ionizing radiation in direct radiography is its main drawback. However, for mediastinal lesions, its sensitivity in diagnosis is reported as 97%-100% and specificity as 36%[6,7].
The mediastinum is divided into compartments using categories to aid in the diagnosis and assessment of the localisation of various disorders. In the classification based on the lateral radiograph, the mediastinum is divided into three compartments as anterior, middle and posterior mediastinum (Figure 1). Accordingly, the anterior mediastinum is knowledgeable by the sternum anteriorly, the anterior edge of the pericardium posteriorly, the middle mediastinum by the pericardium anteriorly, the line passing 1 cm posterior to the anterior border of the thoracic vertebrae posteriorly, and the posterior mediastinum by the vertebral corpuscles behind this line and the posterior transverse processes[8].
Ultrasonography (US) is a preferred technique because it is simple to use and radiation-free. US is a recommended method since it is simple to use and radiation-free.
Multislice computed tomography (CT) is the most important imaging modality in the evaluation of mediastinal lesions. The most significant benefits include a shorter examination period, improved temporal and spatial resolution, enhanced anatomical clarity, and less respiratory artifacts. Additionally, as the examination time is cut down, so is the amount of time that kids are sedated. By obtaining thin-section images, high resolution multiplanar reformat, maximum intensity projection and volume rendering imaging techniques can be used to obtain images in three planes[9]. These advantages of CT, it plays an important role in evaluating the size, localization, density and contrasting pattern of the lesion, its characteristic features (fat, calcification fluid content) and its relationship with neighboring structures[4,10]. The most important disadvantage of the examination is radiation exposure.
The International Thymic Malignant Interest Group divided the mediastinum into prevascular (anterior), visceral (middle) and paravertebral (posterior) distances based on multislice CT (Figure 2). The paravertebral distance is the space between the vertebral bodies behind this line and the transverse processes posteriorly. The prevascular distance is defined as the space between the sternum anteriorly and the pericardium posteriorly. The visceral distance is defined as the line between the pericardium and 1 cm distal to the anterior border of the thoracic vertebrae. The thymus, adipose tissue, lymph nodes and left brachiocephalic vein are located in the prevascular distance, the heart, vascular structures, trachea, carina, esophagus and lymph nodes are located in the visceral distance, and the thoracic vertebrae and paravertebral soft tissue are located in the paravertebral distance[10].
In magnetic resonance imaging (MRI), it gives more detailed information when compared to CT, especially when evaluated in terms of its high soft tissue contrast resolution and the absence of ionizing radiation in the examination. However, the long examination time, pulsation artifacts and the need for sedation in young children are the most important disadvantages. It also has low sensitivity in demonstrating calcifications[9,11,12]. MRI is a crucial imaging technique for mediastinal lesions, particularly for assessing the intraspinal extension of posterior mediastinal lesions, differentiating cystic-solid lesions, figuring out how lesions relate to the heart, pericardium, and great vessels, and demonstrating the cystic-necrotic components of solid lesions[13-15].
The differential diagnosis of mediastinal lesions is given in Table 1, Table 2 and Table 3[16].

PREVASCULAR DISTANCE (ANTERİOR MEDIASTINAL) LESIONS
Thymus is the primary lymphoid organ and is responsible for T lymphocyte maturation. Since the thymus is prominent in infants and young children, it can lead to mass-like appearances on imaging. However, understanding the thymus' radiological characteristics and changes will be useful for making a differential diagnosis. Other anterior mediastinal abnormalities include thymic cyst, thymoma, thymic cancer, thymolipoma, and diseases invading the thymus.
The thymus is particularly prominent in children up to 3 years of age. Size decreases with age. It is located anterior to the superior mediastinum. In infants, it is observed in the form of square, homogeneous soft tissue density and bilobular appearance on direct radiographs. Its edges are convex or straight. Because of the neighborhood, the heart's outlines are removed. The hiluses cannot be chosen on the graph since they are superposed with them (Figure 3). The fact that it doesn't cause pressure is the most crucial characteristic[11,17]. It changes shape with breathing and position. It elongates and contracts in inspiration and shortens and expands in expiration. This finding is important in the differential diagnosis of solid masses and infiltrative processes, especially in real-time examinations such as US[18].
The thymus can be seen in many different forms on direct radiographs and other radiological images. The wave sign is the appearance of a corrugation on the edge of the thymus at the point where it rests on the ribs (Figure 4). When the right lobe of the thymus is triangular and the minor fissure forms its lower boundary, the sail sign is the result (Figure 5). The cardiothymic notch is the notch that occurs at the junction of the heart and thymus (Figure 6).
In CT, the thymus is observed in the anterior-upper mediastinum, anterior to the main vascular structures and pericardium. In infants and young children, it is in the form of a solid structure with convex edges and homogeneous density, which does not create a compression effect. As the age increases, the edges become flat or concave, while in adolescence, it is observed as a triangular shape with a reduced size[19] (Figures 7-9). In a study on this subject, it was discovered that the thymus, which has a median location and straight lateral contours, is the most prevalent morphological shape in children. The thymus's average transverse and anterior-posterior dimensions were 30 ± 11 mm and 17 ± 5 mm, respectively. The average thymic lobes' width and thickness were roughly 21 ± 5 and 15 ± 7 mm for the right and 26 ± 8 and 15 ± 6 mm for the left, respectively. The anterior-posterior diameter of the thymus was not substantially correlated with age, however the transverse diameter and thymic lobe dimensions of the thymus decreased dramatically with age. Despite the fact that girls' mean thymic attenuation values were higher than boys', this gender difference was not statistically significant[20]. 
One of the rare variations of the thymus that creates a mass appearance on the radiograph is the extension of the thymus to the superior vena cava and posterior to the great arteries[21] (Figure 10).
Thymic hyperplasia, one of the pathologies of the thymus, is seen in two forms as true and lymphoid hyperplasia. The development of atrophy in the thymus as a result of stresses such as systemic infection, burns, chemotherapy, and an increase in thymus size within a period of a few months to two years when the stress is removed is true hyperplasia. It may develop in lymphoid hyperplasia without expanding in size, and a rise in the number of lymphoid follicles is found[22]. It may be associated with autoimmune diseases. In cross-sectional examination, an increase in size is detected in the thymus. Lobulation can be observed in the contour. However, its density is homogeneous. It does not contain necrosis or calcification (Figure 11). Since the thymus contains adipose tissue histopathologically, measuring the chemical shift ratio in in-phase-out-phase sequences in MRI examination has an important place in distinguishing the thymus from the mass. A chemical shift ratio of less than 0.9 indicates normal thymus tissue[23].

THYMIC PATHOLOGIES
Thymic cyst is one of the rare benign pathologies of the thymus. Radiologically, they are observed with smooth contours, fluid density and homogeneous content. They do not contain solid components. However, an increase in their density may be detected due to hemorrhage or proteinaceous content. It can be unilocular or multilocular. Congenital cysts develop in the anterior mediastinum or neck along the thymopharyngeal canal[22]. It is usually unilocular. Acquired cysts can be seen in patients with Hodgkin lymphoma and autoimmune diseases, trauma, thoracotomy and radiotherapy-chemotherapy[22,23] (Figure 12). Those originating from thymoma or thymic carcinoma from the cyst wall have also been reported in the literature[24,25] (Figure 12). Thymoma is an epithelial tumor and is seen in less than 1% of children[26]. It is associated with myasthenia gravis at a rate of 5%-15%[27]. There are two types, non-invasive and invasive. While it is observed as a smooth, homogeneous, solid lesion on CT, irregular contours, calcification and necrosis, heterogeneous enhancement, and pleural invasion should suggest the invasive type[16,19].
Thymic carcinoma is rare in children[18]. Similar radiological findings to invasive thymoma are obtained by CT. It's a tumor that grows quickly.
When illnesses affect the thymus, it manifests as a mediastinal mass. Acute leukemia is the first one of these illnesses. The most common cancer in children is leukemia and constitutes 30% of childhood cancers[27,28]. Acute lymphoblastic leukemia (ALL) constitutes 85% of acute leukemias and can be seen at any age, but is most common between 2-5 years of age. Eighty-five percent of ALL is of B cell origin and 15% is T cell origin[29]. Mediastinal mass due to leukemic infiltration of the thymus, compressive results due to the mass, and pleural effusion are frequently seen in T-cell lymphoblastic leukemia[30] (Figure 13). The same radiological findings occur in T-cell lymphoblastic lymphoma (Figure 14). The differential diagnosis between the two pathologies is made according to bone marrow involvement. In T-cell lymphoblastic lymphoma, less than 20% of blasts are detected in the bone marrow. Both T-cell ALL and T-cell lymphoblastic lymphoma are aggressive and rapidly progressive pathologies. Therefore, the diagnostic phase should be rapid[31].
Another pathology that infiltrates the thymus is Langerhans cell histocytosis. It is frequently seen with multisystemic disease in children under the age of one. It occurs as thymus infiltration and/or mediastinal lymph node involvement and its incidence is reported to be 2.6%[32]. Isolated cases have also been published in the literature. CT findings of thymic infiltration are heterogeneous appearance secondary to enlargement, nodular contour, calcification and cystic changes in the thymus (Figures 15 and 16A and B). The presence of punctate calcifications and the appearance of air cysts should suggest langerhans cell histiocytosis. Differential diagnosis with teratoma should also be made because it contains calcifications[19,33,34].

LYMPHOMA
Lymphoma is the most common tumor of the anterior mediastinum in children. Although non-Hodgkin lymphoma is more common in children, the incidence of anterior mediastinal mass is more common in Hodgkin lymphoma[35]. Mediastinal involvement is seen either as a mass secondary to thymic infiltration or as lymphadenopathies due to lymph node involvement (Figures 16C and D, 17, and 18A and B). In thymic infiltration, mediastinal enlargement and compression findings are detected on chest radiograph. Contrarily, CT might be viewed as a pressure-forming mass with lobulated outlines and necrotic patches. Although calcification is rare, calcification may develop after treatment[16,36]. Pulmonary nodules and pleural effusion may accompany the findings at a rate of 5% in Hodgkin lymphoma[35].

GERM CELL TUMORS
The most common location of extragonadal germ cell tumors is anterior mediastinum and constitutes 6%-18% of all mediastinal masses[37]. It is located in the thymus or adjacent to the thymus. However, they can also originate from the heart and pericardium, and they may rarely be located in the posterior mediastinum[38]. They peak in the two-year-old period, the first 2 years and the adolescence period[39]. Eighty percent of these tumors are benign and the most common type is teratoma. Teratomas are divided into two groups as mature and immature. Teratomas are observed radiologically as smooth, round or lobulated contours. Fat, calcification and fluid densities are observed in cross-sectional examination. Calcification is observed in 1 or 2 cases out of 5.
These tumors extend to one side of the midline[40] (Figure 18). The lesion should be flagged as an immature teratoma if it is big and diverse, invades nearby tissues, comprises soft tissue components, and is necrotic and hemorrhagic[16,21]. Seminoma and non-seminomatous germ cell tumors (yolk sac tumor, embryonal carcinoma, choriocarcinoma, and mixed type) are less common. They are observed as large masses on direct graphy. However, in cross-sectional examination, seminomas are observed as solid masses of homogeneous density, and they can also metastasize to regional lymph nodes and bone[16]. Although non-seminomatous lesions are observed more heterogeneously due to necrosis and hemorrhage, they may also invade neighboring structures[41]. In addition, non-seminomatous tumors have a more aggressive course and metastases are detected in 85%-95% of them at the time of diagnosis[42]. High levels of B-HCG and AFP are also important laboratory findings in the diagnosis of non-seminomatous tumors. Germ cell tumors may also be associated with Kleinefelter syndrome[43] (Figure 19).

INTRATHORACIC GOITER
It is rarely seen in children. It is located in the anterior mediastinum with a rate of 75%-90% and in the posterior mediastinum with a rate of 10%-25%[44]. It is observed as tracheal deviation or compressive density on direct graphy (Figures 19C and D, and 20). In order to show tracheal compression, cross-sectional examinations are better to direct radiography. They are crucial for preoperative evaluation[14].

VISCERAL DISTANCE (MIDDLE MEDIASTINAL) LESIONS
Visceral space lesions are divided into vascular and non-vascular lesions. Childhood vascular lesions lead to congenital abnormalities. Double aortic arch, left aberrant subclavian artery associated with the right aortic arch, right aberrant subclavian artery associated with the left aortic arch, pulmonary artery sling, and double superior vena cava are among these anomalies[16,21] (Figure 21). Thoracic aortic aneurysms are seen in hereditary diseases (Marfan syndrome, Loeys-Dietz syndrome, Aortic tortiosity syndrome, Ehler Danlos syndrome, Cutis laksa syndrome, Noonan syndrome and Alagille syndrome) and congenital heart diseases (aortic coarctation, bicuspid aorta, Fallot tetralogy)[45] (Figures 22 and 23).
Vascular lesions are seen as a mediastinal mass at a rate of 10% on direct X-ray and may present as mediastinal enlargement, increased density, tracheal compression, or thickening of the mediastinal lines. The most effective method in diagnosis is CT Angiography[46].

LYMPHADENOPATHY
Right paratracheal, peribronchial, aortopulmonary window, hilar, and subcarinal lymph nodes are situated in the visceral area. The most important causes of lymphadenopathy in children are infections and malignancies. While direct radiography can show symptoms of increased density, mediastinal expansion, compression, or deviation depending on its size, it is also apparent in soft tissue density as an expanded solitary or conglomerating homogenous or heterogeneous solid mass. Lymph node involvement in cancers can be a primary or distant metastasis[21]. Wilms tumor, Ewing sarcoma and osteosarcoma are the most common causes of metastatic lymphadenopathy in children[14]. Lymph nodes may be cystic or calcific. Cystic content indicates necrosis and is often seen in tuberculosis, fungal infections and malignancies such as seminoma, rhabdomyosarcoma[47] (Figures 24-26). Calcified lymph nodes can be seen in granulomatous infections or osteosarcoma, mucinous ovarian carcinoma, and papillary carcinoma of the thyroid[48]. In Hodgkin lymphoma, lymph node calcification may develop after treatment[21].

FOREGUT DUPLICATION CYST
Foregut duplication cysts are developmental malformations that occur during embryogenesis of the tracheobronchial tree, esophagus, and vertebral column. Esophageal duplication cyst and neuroenteric cyst are two subtypes of bronchiogenic cyst.
Bronchogenic cyst is the most common cyst of the mediastinum. It is seen in approximately 42% of children and the most common location is the middle mediastinum[49]. It frequently appears in the paratracheal, subcarinal, and hilus of the middle mediastinum, with intrapulmonary localisation occurring less frequently (Figures 27 and 28A).
The incidence of esophageal duplication cyst (Figures 28 and 29) is reported as one in 8200 Live births[50]. It is most commonly seen in the lower 1/3 of the esophagus, and the cysts do not show any relation with the esophageal lumen at a rate of 90%[51]. It is localized in the esophageal wall or in its immediate vicinity. 
Neuroenteric cyst is the rarest type. It is located in the posterior mediastinum 90% and mostly localized at the superior carina level. It may be associated with vertebral anomalies such as hemivertebrae, butterfly vertebra, and scoliosis[4,52].
Foregut duplication cysts are asymptomatic when they are small in size. However, by compressing nearby structures, big lesions may exhibit symptoms as chest discomfort, dysphagia, and dyspnea[53]. Although they are seen as a smooth-contoured density on the direct graphy, they may cause compression-related findings depending on the size of the lesion. On the other hand, CT is observed as a single lesion with oval or round, smooth contours, thin walls, and fluid density. Typically, wall contrast does not appear. Hemorrhage or the presence of protein cause the fluid density to increase[21,53].

PARAVERTEBRAL DISTANCE (POSTERIOR MEDIASTINAL) LESIONS
Approximately 30%-40% of mediastinal masses are located in the posterior mediastinum[36] and 85%-90% of the lesions are of neurogenic origin[52,54]. Neurogenic tumors consist of sympathetic ganglion tumors, peripheral nerve sheath tumors and paragangliomas. However, neuroblastoma, ganglioneuroblastoma and ganglioneuroma constitute the majority of these tumors from sympathetic ganglion tumors. Neuroblastoma and ganglioneuroblastoma are malignant, while ganglioneuroma is benign. Imaging findings are similar in these tumors, but demographic features may be helpful in the differential diagnosis[16]. Age of onset for neuroblastoma is three years, for ganglioneuroblastoma it is before ten years, and for ganglineuroma it is beyond ten years[22]. Neurogenic tumors are observed as paravertebral vertical elongated density on direct radiography. Its outer contour is smooth and convex. In addition, erosion in the vertebral body, rib, enlargement-erosion in the neural foramen and an increase in the intercostal distance may also be detected[22,35]. Calcification is observed at a rate of 30%[21,36]. On CT, calcification is seen in 80%-90% of neuroblastoma and 42%-60% in ganglioneuroma[55,56]. On CT, these tumors can be seen as a well-contoured mass containing calcifications in the paravertebral area (Figures 29 and 30). They can be homogeneous or heterogeneous due to necrosis and hemorrhage. Depending on the size of the mass, compression findings, rib erosion, neural foramen invasion and extension into the spinal canal are also displayed on CT (Figure 31). However, MRI is superior to CT in showing the extension into the spinal canal[14] (Figure 32).
As a result, a wide variety of pathologies occur due to different tissues and organs located in the mediastinum. Imaging methods play an important role in the classification and evaluation of these pathologies. It should be remembered that it will result in congenital vascular diseases in children as well as mass-like imaging abnormalities in normal organs like the thymus.

CONCLUSION
The aim of the study is to ensure that physicians who are at the diagnostic level are more careful in terms of differential diagnoses and to support them with imaging methods.
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Figure 1 Mediastinal compartment classification on lateral radiograph. The borders of the mediastineal compartments anterior mediastinum are formed by the sternum anteriorly, the anterior edge of the pericardium posteriorly, the middle mediastinum by the pericardium anteriorly, the line passing 1 cm posterior to the anterior border of the thoracic vertebrae posteriorly, and the posterior mediastinum by the vertebral corpuscles behind this line and the posterior transverse processes. A (yellow line): Anterior; M: Middle; P (blue line): Posterior.
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Figure 2 International Thymic Malignant Interest Group classification. In the axial computed tomography section passing through the superior aortic arch, the area between the sternum and the pericardium is the prevascular distance, the area between the pericardium and the line passing 1 cm distal to the anterior part of the vertebral corpus is the visceral distance, and the area posterior to this line is the paravertebral distance has been defined as.

[image: 男子的大头帖

中度可信度描述已自动生成]
Figure 3 A 3-year-old boy normal thymus. A: The red line shows the thymus and the blue line shows the heart in the posteroanterior chest radiograph. In infants, the thymus erases the heart contours, and because it is superposed with the hiluses, the hiluses cannot be clearly distinguished. It also does not create a compression effect. B: Anterior location of the thymus is observed with a red dot on the lateral radiograph.
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Figure 4 The wave sign (blue arrow) is the corrugation view of the right lobe of the thymus due to its abutment to the ribs.
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Figure 5 Sail sign (blue arrow) is the triangular shape of the right lobe of the thymus and the minor fissure forming its lower border.
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Figure 6 The contour (blue arrow) formed at the junction of the thymus with the heart is the cardiothymic notch.
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Figure 7 Normal thymus and axial computed tomography of a 4-mo-old patient. A: Normal thymus on posteroanterior chest radiograph; B: Axial computed tomography (CT) examination of a 4-mo-old patient. In CT, the thymus (blue arrow) arcus is observed in the prevascular distance at the level of the aorta, its edges are convex, with homogeneous density and it does not cause a compression effect.
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Figure 8 A 4-year-old patient's posteroanterior chest radiograph. A: It shows a decrease in the dimensions of the thymus; B: Flattened edges in the axial computed tomography examination.
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Figure 9 A 17-year-old patient’s examination. A: Thymus is not observed in the posteroanterior chest radiograph of the 17-year-old patient; B: In the axial section, on computed tomography, it is observed as small, triangular in the anterior mediastinum, with concave edges and lower density due to the fat tissue it contains.
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Figure 10 A 3-year-old patient who presented with the complaint of cough. A: There is mediastinal enlargement on the left in the posteroanterior chest radiograph; B: In the axial computed tomography examination, it is observed that the thymus forms the mediastinal enlargement and the thymus (blue arrow) extends to the posterior of the main vascular structures.
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Figure 11 A 3-year-old patient who was followed up with an operated Wilms tumor during chemotherapy. A: The thymus tissue is observed to be smaller than normal in the posteroanterior chest radiograph; B: Coronal computed tomography examination; C and D: In the second month follow-up of the same patient after the end of chemotherapy. Hyperplasia in the thymus (blue arrow) is observed in the scout (C) and coronal plane computed tomography images (D).

[image: 图片包含 照片, 女人, 穿着, 对着

描述已自动生成]
Figure 12 A 10-year-old patient who is being followed up for asthma. A: Density that erases the heart and diaphragm contours (blue round) on the left is observed on posteroanterior chest radiography; B: Thymic cyst containing septa (blue arrow); C: A solid component of the thymoma (blue arrow) in the inferior of the cyst are observed.

[image: 人的脸

低可信度描述已自动生成]
Figure 13 A 5-year-old patient with T-cell ALL has neck and back pain, shortness of breath, and cough. A: On posteroanterior chest radiograph, significant enlargement of the mediastinum secondary to the mass and increased aeration in the right lung are observed; B: Compression of the right main bronchus secondary to the mass (red arrow) also draws attention; B and C: A mass lesion (red arrow) located in the anterior mediastinum but extending into the middle mediastinum and circulating the main vascular structures is observed. 
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Figure 14 A 7 years old patient with T-cell lymphoblastic lymphoma. A: There is cough and shortness of breath. Significant enlargement of the mediastinum, pleural effusion in the left hemithorax, and increased aeration in the right lung are observed in the posteroanterior chest radiograph; B and C: In the axial computed tomography examination, a mass lesion with fatty areas is located in the anterior mediastinum. Bilateral pleural and pericardial effusion, and pleural and pericardial fatty solid lesions (blue arrow) are also observed.
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Figure 15 In the 1 year and 9 mo old patient with langerhans cell histiocytosis. A: The first one; B: The second radiograph taken six months after A, Mediastinal enlargement and lobulation in the left mediastinal contour are observed; C and D: Thymic enlargement (blue arrow), lobulation in the contour and heterogeneous appearance are observed in the axial computed tomography images of the same patient.
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Figure 16 Hodgkin lymphoma (nodular sclerosing type). A 17-year-old male patient presents with cough and weight loss. A and B: On the 2-way chest radiograph there is a mass density (blue arrow) located in the anterior mediastinum; C: Lymphadenopathies (blue arrow) in the upper mediastinum; D: A mass lesion containing cystic-necrotic areas (blue arrow) in the anterior mediastinum are detected.
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Figure 17 4-year-old male patient with Hodgkin lymphoma (mixed cellular type). A: Mediastinal enlargement and bilateral hilar lymphadenopathy are observed in the 2-way chest radiograph of the patient with the complaints of fever and anemia; B: Lymphadenopathies forming conglomeration in prevascular, paratracheal, subcarinal, hilar and azygoesophageal recess are observed in the axial computed tomography images of the same patient.
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Figure 18 A 3-year-old girl with mature teratoma. She presents with dyspnea. A: On the posteroanterior chest radiograph the mass (blue arrow) erases the contour of the hilus and heart on the left, slightly compresses the left main bronchus; B: It is located in the anterior mediastinum on the lateral X-ray (blue arrow); C: In the axial computed tomography images of the same patient, a septated mass lesion containing fluid, calcification and fat density (blue arrow) is located in the anterior mediastinum, it compresses the thymus and slightly compresses the left main bronchus. The mass also extends to the left side of the mediastinum.

[image: 人的照片

中度可信度描述已自动生成]
Figure 19 A 14-year-old male patient with Kleinefelter syndrome. He has been complaining of pain in the left arm and shoulder for 3 d. A: Posteroanterior chest radiograph shows calcifications (double blue arrow) that erases the contour of the heart; B: Diaphragm on the left and the density of a mass located in the anterior mediastinum on the lateral radiograph (blue arrow); C: In the axial computed tomography images of the same patient, a lobulated mass lesion with calcification, fluid and fat densities, located in the left anterior mediastinum, adjacent to the thymus is observed (blue arrow); D: Pericardial and pleural effusion are present in the inferior slices of the same patient (green arrow). In addition, basal linear atelectasia is (double orange arrow).
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Figure 20 A 17-year-old girl with intrathoracic goiter. A: In the posteroanterior chest radiograph of the patient followed up for multinodular goiter, enlargement in the upper mediastinum and a density that deviates the trachea to the right are observed. B and C: In axial computed tomography images (blue arrow), the thyroid gland is hyperplastic and contains nodules. In addition its extension is observed in the anterior mediastinum up to the superior aortic arch. Trachea is deviated to the right and no compression is detected.
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Figure 21 A 2-year-old male patient with right aortic arch. A: There are complaints of shortness of breath and cough. On posteroanterior chest radiograph, enlargement of the upper mediastinum on the right and compression of the trachea are observed (blue arrow); B: Right aortic arch and left aberrant subclavian artery (blue arrow) are observed in the axial computed tomography angiography images of the same patient. RA: Right aortic arch.
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Figure 22 A 10-year-old male patient with Marfan syndrome. There is mediastinal enlargement and rotoscoliosis in the thoracolumbar region on posteroanterior chest radiograph.
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Figure 23 Aneurysmatic dilatation. A: Aneurysmatic dilatation is observed in the aortic root in the axial; B: Coronal images in the computed tomography Angiography.
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Figure 24 A 16-year-old male patient with tuberculosis. A: There is fever and weight loss. Left hilar LAP is seen on bidirectional chest radiograph (blue arrow). B: Subcarinal and left hilar necrotic lymphadenopathies (blue arrow) are observed in the axial plane computed tomography examination of the same patient.
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Figure 25 An 8-year-old female patient followed up with neuroblastoma. Mediastinal enlargement and tracheal deviation are observed in posteroanterior chest radiograph.
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Figure 26 The axial computed tomography images. A and B: In the axial computed tomography images, necrotic lymphadenopathies (blue arrow) are present in paratracheal, precarinal and subcarinal areas; B: They deviate the trachea anteriorly and invade the left bronchus.
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Figure 27 A 15-year-old female patient with bronchogenic cyst (blue arrow). A 15-year-old female has a complaint of intermittent cough. Axial computed tomography images of the patient at different levels show a cyst located posterior to the right hilum (blue arrow). 
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Figure 28 A 6 mo old male patient. A: On posteroanterior chest radiograph right paravertebral; B: Lateral radiograph posteriorly located smooth-contoured density (blue arrow) is observed; C: Esophageal duplication cyst (blue arrow). In the axial computed tomography images of the same patient, a lobulated contoured cyst is observed in the middle mediastinum, adjacent to the esophagus, and it extends into the posterior mediastinum.
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Figure 29 A 7 mo old girl with Neuroblastoma. He is admitted to the hospital because of cough and wheezing. A: On posteroanterior chest radiograph (blue arrow) the mass is seen on the right paravertebral area; B: On the lateral radiograph a posteriorly located mass with a smooth outer contour and calcifications (blue arrow) is seen; C and D: In the axial computed tomography images of the same patient, a homogeneous mass with smooth contours and punctate-coarse calcifications (blue arrow) is observed in the paravertebral distance. The mass extends to the midline and mild compression is detected on the right main bronchus.
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Figure 30 A 6-year-old female patient with Ganglioneuroma. There is a cough complaint that has been going on for 3 mo. Posteroanterior chest radiograph shows a density (blue arrow) of paravertebral, well-contoured mass causing enlargement of the mediastinum on the right; B and C: In the axial and coronal computed tomography images of the same patient, a well-contoured, homogeneous mass (blue arrow) is observed in the paravetebral distance on the right.
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Figure 31 A 5-year-old girl with Ganglioneuroblastoma. There are complaints of cough and left flank pain. A: A lobulated contoured mass lesion is observed in the Posteroanterior chest radiograph (blue arrow) that causes mediastinal enlargement on the left, deviates the trachea to the right; B: It is seen posteriorly on the lateral radiograph and causes erosion in the ribs (blue arrow); C and D: In the axial computed tomography images of the same patient, a heterogeneous mass lesion is seen (blue star). 
It is located on the left and it extends into the paravertebral space, midline, and surrounds the descending aorta. It deviates the trachea and the heart anteriorly. It is also noteworthy that the mass extends into the spinal canal and compresses the spinal cord (C, blue arrow), it invades and erodes the adjacent ribs (a, blue arrow). In addition, a large lymphadenopathy (D, thin blue arrow) is detected in the prevascular area. 
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Figure 32 A 4-mo-old male patient diagnosed with neuroblastoma. A: A heterogeneous mass is observed on both sides in the paravertebral area in T1W-weighted; B: T2W-weighted sections in the axial plane. The descending aorta is surrounded by the mass (thin blue arrow) and pushed anteriorly. It is also noteworthy that the mass invades the left neural foramen, extending into the spinal canal and compressing the spinal cord (A and B, thick blue arrow).

Table 1 Prevascular space lesions
	Prevascular space (anterior mediastinum)
	Common
	Less common

	Thymus gland
	Normal variations, thymic hyperplasia
	Thymoma, thymic carcinomas

	Lymphoma
	Hodgkin and non-hodgkin lymphoma
	

	Germ cell tumor
	Mature teratoma
	Immature teratoma, seminoma, nonseminoma tumors

	Thyroid
	
	Intrathoracic goiter

	Lymph node enlargement
	Benign etiology
	Malignant etiology

	Cystic masses
	Thymic cyst, lymphatic malformation
	

	Fatty lesions
	
	Thymolipoma and lipoma



Table 2 Visceral space lesions
	Visceral space (middle mediastinum)
	Common
	Less common

	Vascular lesions
	Vascular ring, pulmonary sling, aneurysm
	Pseudoaneurysm

	Lymph node enlargement
	Benign: Infection
	Malignant: Primary or secondary

	Foregut duplication cyst
	Bronchogenic cyst, esophageal duplication cyst, neuroenteric cyst
	



Table 3 Paravertebral space lesions
	Paravertebral space (posterior mediastinum)
	Common
	Less common

	Sympathetic ganglia tumor
	Neuroblastoma, ganglioneuroma, ganglioneuroblastoma
	

	Peripheral nerve sheath tumor
	
	Schwannoma, neurofibroma, malignant peripheral nerve sheath tumor

	Non neurogenic tumors
	Lymph node enlargement, vascular malformation or aneurysm
	Extramedullary hematopoiesis, small round blue cell malignancies
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