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Abstract 
Objective: The study was conducted to diagnose the mediastinal lesions/masses by computed tomographic on contrast 

enhanced scans and findings were compared with pathological diagnosis wherever possible. 

Methods: Contrast Enhanced Computed Tomography (CECT) of chest done in supine position in inspiration with 60 to 

120 ml of 300 mg/ml of nonionic iodinated contrast and images were viewed in lung window (level 700 HU; width 1,500 

HU), mediastinal window (level 30 HU-50 HU; width 350 HU-500 HU) and bone window (level 2,400 HU; width 200 

HU). 

Results: The most common compartment to be involved was anterior mediastinum (38.3%) followed by posterior 

(16.7%), middle (13.3%) and superior mediastinum (11.7%) in that order. Predominant lesions were benign. The 

commonest lesion was tubercular lymphadenopathy (15%). Thymic masses and metastatic lymph node (26% each)  

were the most common mediastinal lesions in the anterior mediastinal compartment. Neural tumors (50%), esophageal 

carcinoma (37.5%) and thyroid masses (85.7%) were the common lesions in posterior, middle and superior mediastinal 

compartments respectively. Ascending aortic aneurysm was the predominant vascular lesion in our study (6.7%). Out of 

total 120 cases, 102 cases were histologically verified, six cases with hiatal hernia were confirmed with endoscopy while 

in 12 cases of vascular origin, and definitive diagnosis was established with Computed tomography (CT) scan alone. 

Conclusions: CT scan can distinguish specific tissue densities and its ability to display mediastinum in axial plane makes 

it a useful technique in the evaluation of a mediastinal mass. 
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1 Introduction 
Computed tomography (CT) is an imaging method employing tomography created by computer processing. Digital 
geometry processing is used to generate a three-dimensional image of the inside of an object from a large series of two- 
dimensional X-ray images taken around a single axis of rotation. 

The mediastinum is an extra pleural space within the thorax between the two pleural spaces. It extends from the sternum 
anteriorly to the vertebral column posteriorly. The upper limit is formed by the thoracic inlet and the lower limit by the 
diaphragm. An imaginary plane extends from the sternal angle to the lower border of the fourth dorsal vertebra dividing 
the mediastinum into superior and inferior divisions. The inferior mediastinum is subdivided by the heart into anterior, 
middle and posterior mediastinum [1]. Localization of mediastinal masses to one of these divisions can facilitate their 
differential diagnosis on conventional radiographs. 

On CT, however, it is more appropriate to base the differential diagnosis of a mediastinal mass on direct observation of the 
tissue or structure from which the mass is arising (e.g., lymph nodes, veins, arteries, thymus and thyroid) rather than its 
location. The multitude of diseases affecting the mediastinum varies considerably, comprising of tumours (benign to 
extremely malignant), cysts, vascular anomalies, lymph node masses, mediastinitis, mediastinal fibrosis and pneumo- 
mediastinum. CT clearly demonstrates the malleable nature of the cysts, which change their shape with respect to change 
in position from prone to decubitus [2]. 

CT gives clear delineation of lesions and distinguishes them better from normal structures. CT clearly demonstrates 
mediastinal invasion based on the following criteria: (1) confluence of tumor with mediastinum; (2) angle more than 90 
degrees between the mass and mediastinal vessels or pericardium; (3) indentation of border between the mass and vessel 
with absence of mediastinal fat plane; (4) thickened wall of proximal end of main stem bronchus [3]. In correlation with 
clinical data, it is more accurate in suggesting whether lesions are benign or malignant [4]. 

CT allows the differentiation of a mediastinal mass from normal mediastinal structures, characterization of its density,  
its localization and discrimination of vascular and avascular lesions [5]. Coexisting lung abnormalities and calcification  
within the lesions are better appreciated on CT. It is useful for distinguishing vascular variants or benign pathologies  
of mediastinum such as lipomatosis, from true pathological conditions. CT scanning can differentiate vascular from 
avascular causes of mediastinal widening [6]. Mediastinal lymph node abnormalities can be seen in any mediastinal 
compartment, although they most commonly involve middle mediastinal regions [7]. 

The additional role of CT in performing CT guided biopsies of lesions cannot be over emphasized. Since the advent of  
CT, a decline in the use of other diagnostic chest procedures like chest fluoroscopy, mediastinoscopy, arteriography and 
thoracotomy has occurred. The skepticism and controversy that greeted the introduction of this expensive modality has 
gradually faded away. 

2 Methods 
The prospective study was carried out in tertiary centre from October 2010 – October 2012. This study for evaluating the 
efficacy of computed tomography in the diagnosis of mediastinal lesions was performed on 120 cases. Informed consent 
was taken from all patients. 

All patients referred to Department of Radiodiagnosis with clinically suspected mediastinal space occupying lesions or 
with a chest radiogram with a suspicious mediastinal abnormality were being taken up for study. 

Preprocedural workup consisted of the relevant clinical examination, routine hemogram, sputum examination and any 
other relevant investigation. 
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Standard chest radiographs (Postero-Anterior and lateral views) and barium swallow investigation was done in cases 
where required. 

The inclusion criteria were clinically suspected cases of mediastinal mass and in patients where the chest radiograph 
showed evidence of mediastinal mass lesion. Exclusion criteria were traumatic causes and cardiomegaly. 

Pathological diagnosis was done by Fine Needle Aspiration Cytology (FNAC)/biopsy/surgery wherever it was required. 

Computed tomography was done on SOMATOM EMOTION 6 SLICE (Siemens medical systems, Mumbai, India)  
CT scanner in all cases in supine position with breath hold at the end of inspiration. Contrast Enhanced Computed 
Tomography (CECT) was done using 60 to 120 ml of 300 mg/ml of nonionic iodinated contrast (i.e. Ultravist/ 
Omnipaque). 

CT scans of thorax were being viewed with slice acquisition thickness of 8 mm and reconstruction interval of 8 mm from 
the level of 2 cm superior to lung apices up to the diaphragm and routinely included the adrenals. Additional thin sections 
were being taken for multiplanar reconstructions and 3D image analysis. 

CT scan images were being viewed in lung window (level 700 HU; width 1,500 HU), mediastinal window (level 30 
HU-50 HU; width 350 HU-500 HU) and bone window (level 2,400 HU; width 200 HU). 

CT scan analysis was done for any mediastinal mass, enhancement pattern, calcification, mass effect, bone destruction or 
associated findings (pulmonary/extra pulmonary/cardiac). 

3 Results 
As shown in Table 1 maximum numbers of cases (20%) were seen in the age group of 51-60 years. There were 64 males 
and 56 females that give the ratio of 1.1:1. The difference in sex group was not significant. 

Table 1. Distribution of patients examined according to age & sex 
Age group Males Females % 

0 to 10 2 0 1.67 

11 to 20 4 6 8.3 

21 to 30 6 4 8.3 

31 to 40 11 9 16.67 

41 to 50 9 7 13.3 

51 to 60 13 11 20 

61 to 70 12 10 18.3 

> 70 7 9 13.3 

Total Cases 64 56 100 

Anterior mediastinal masses formed the majority with 38.3% (n = 46) of the total masses followed by posterior, middle 
and then superior constituting 16.67% (n = 20), 13.3% (n = 16) and 11.67% (n = 14) respectively, as shown in Figure 1. 

Twenty-four cases (20%) showed masses in multiple compartments of mediastinum. Out of these 24 cases, 10 cases 
(41.6%) involved both anterior and middle mediastinum, eight cases (33.3%) involved both middle and posterior 
mediastinum and six cases (25%) involved all compartments (anterior/middle/posterior) of mediastinum. The masses 
commonly found in multiple compartments were predominantly the lymph nodal masses due to carcinoma lung, 
lymphoma or tuberculosis. 
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Superior mediastinal lesions comprised 11.67% (n = 14) of the total mediastinal lesions. Out of 14 cases, 12 were thyroid 
masses constituting 85.7% (n = 12) and 14.3% (n = 2) cases were of lymphoma. 

Figure 1. Compartmental distribution of 
mediastinal masses  

Anterior mediastinal masses comprises predominantly of thymic lesions and metastatic lymph node constituting 26%  

(n = 12) followed by ascending aortic aneurysm constituting 17.4% (n = 8). 

Middle mediastinal lesions comprised 13% (n = 16) of the total mediastinal lesions. Among them the esophageal 

carcinoma formed the majority i.e. 37.5% (n = 6) followed by non-tubercular infective/inflammatory lymph nodal 

enlargement comprising of 25% (n = 4). 

In the study, posterior mediastinal masses comprised 17% (n = 20) of the total mediastinal masses, the majority of them 

were neural tumors constituting 50% (n = 10) followed by hiatal hernia constituting 30% (n = 6). 

As seen in Table 2, majority of the mediastinal lesions/masses were solid constituting 50% (n = 60) of the total masses 

followed by solid + cystic lesions constituting 26.7% (n = 32) of the masses. 5.1% (n = 6) masses which did not fall under 

any of above mentioned category were of hiatal hernia. Calcification was seen in only 33.3% (n = 40) of cases. 

Table 2. Distribution of the lesions based on their nature on CT 

 No of Patients % 

Solid lesions 60 50 

Solid + Cystic lesions  32 26.7 

Cystic 6 5.0 

Vascular lesions 12 10 

Fatty + cystic + solid 4 3.3 

None of the above 6 5.0 

Total cases 120 100 

Table 3 depicts that in present study majority of the lesions showed heterogeneous enhancement i.e. 58.3% (n = 70) 

followed by 15% (n = 18) showed homogenous enhancement whereas 10% (n = 12) lesions showed intense vascular 

enhancement on account of aortic aneurysm with/without dissection. 6.7% (n = 8) cases showed rim enhancement. Non 

enhancing masses and lesions showing luminal enhancement both constituted 5% (n = 6) each. 

In the study of 120 cases, 102 cases were histologically verified as shown by Table 4, six cases were hiatal hernia which 

were confirmed with endoscopy. In remaining 12 cases of vascular origin, a definitive diagnosis was established requiring 

no further evaluation. Table 5 shows the various mediastinal lesions diagnosed by CT and number of cases presented with 

each lesion. 
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Table 3. CT enhancement pattern of mediastinal lesions 

 No of Patients % 

Heterogeneous enhancement 70 58.3 

Homogenous enhancement 18 15 

Non enhancing lesions 6 5 

Rim enhancement 8 6.7 

Intense enhancement 12 10 

Luminal enhancement 6 5 

Total cases 120 100 

Table 4. Correlation between CT and histopathological findings 

Mediastinal Masses Total Histological Non verifying 

Superior mediastinum 14 14 0 

Anterior 46 38 8 

Middle 16 14 2 

Posterior 20 12 8 

Multiple Compartments 24 24 0 

Table 5. Diagnosis of the mediastinal lesions on the basis of CT findings 

CT Diagnosis No of Patients % 

Ascending aortic aneurysm 8 6.7 

Aortic arch aneurysm 2 1.7 

Bronchogenic cyst 4 3.3 

Metastatic mediastinal LAP 16 13.3 

Bronchogenic CA with mediastinal invasion 4 3.3 

Descending thoracic aortic dissection 2 1.7 

Esophageal carcinoma 6 5 

Germ cell tumour 4 3.3 

Hiatal hernia 6 5 

LAP due to non tubercular infective/ inflammatory pathology 4 3.3 

LAP due to lymphoma  12 10 

Neurogenic tumour 10 8.3 

Tubercular LAP 18 15 

Thymoma 10 8.3 

Thymic cyst 2 1.7 

Thyroid masses 12 10 

Total cases 120 100 

4 Discussion 
The mediastinum is the site for a vast range of diseases varying considerably i.e. tumors both benign and malignant,  

cysts, vascular lesions, lymph node masses and mediastinitis. Advent of CT has helped the clinicians and radiologists in 

identifying the precise location, extent and characterization of these masses. 

In our study of 120 cases, patients which showed abnormal mediastinal shadow on radiographs or clinically suspected of 

involvement of the mediastinum were evaluated with computed tomography and correlated with pathological findings 

where possisble. 
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In our study, the commonest symptom with which patient presented was cough 53% followed by dyspnoea 50%,  

chest pain 20% and fever 17% whereas in the study of Davis et al. (1987) comprising of 400 consecutive patients with 

mediastinal masses, chest pain constituted the most common symptom i.e. in 30% followed by fever in 20% [8]. 

Anterior mediastinal lesions were the commonest accounting for 38.3%. Posterior mediastinal lesions accounted for 

16.67% of the cases followed by middle and then superior mediastinal lesions accounting for 13.3% and 11.67% 

respectively which is similar to the study conducted by Davis et al. [8] on adults which depicted that anterior mediastinum 

constituted 54% of the masses followed by posterior and then middle which constituted 26% and 20% respectively. The 

findings of our study are also consistent with the study of Dubashi et al. [9] which concluded that majority of tumors were 

seen in the anterior mediastinum followed by posterior mediastinum. 

Twenty-four cases (20%) showed masses in multiple compartments of mediastinum. Out these 24 cases, 10 cases (41.6%) 

involved both anterior and middle mediastinum, eight cases (33%) involved both middle and posterior mediastinum and 

six cases (25%) involved all compartments (anterior/middle/posterior) of mediastinum. The masses commonly found in 

multiple compartments were predominantly the lymph nodal masses due to carcinoma lung, lymphoma or tuberculosis. 

Besides nodal masses, other lesions involving multiple compartments were bronchogenic cyst, bronchogenic carcinoma 

with mediastinal invasion. 

Majority of mediastinal masses were benign lesions and seen most commonly in the age group of 31-40 years. 38.3% (n = 

46) of the mediastinal masses were malignant and seen most commonly in the age group of 51-60 years i.e. sixth decade of 

life. Our study is in concordance with Karki S et al. [10] who showed in a study of 27 cases with mediastinal lesions that 18 

(66.6%) cases were benign and seven (26%) cases were malignant and two (7.4%) cases were inconclusive. 

In our study intrathoracic goiters represented 6.7% of mediastinal lesion which is in concordance with the studies of 

Khairy J et al. [11] and Raffaelli M et al. [12] which showed that the retrosternal goiters accounted for 3%-12% and 7% of 

mediastinal masses respectively. Majority of the patients of thyroid mass were females. Substernal goiters were seen 

arising on account of continuity of thyroid gland. Most of the patients experienced dyspnoea, dysphagia and cough. The 

findings are in concordance with the study of Katlic et al. [13]. 

Thymic lesions constituted 10% of all mediastinal lesions while study by Davis et al. [8] showed that thymic masses 

represented 17% of all mediastinal lesions. Among thymic lesions, thymoma constituted 83% which is similar to study 

conducted by Chen et al. [14] that showed 91% of thymic masses to be thymoma on CT. Figures 2 and 3 shows the thymic 

masses as anterior mediastinal masses. 

Figure 2. Coronal section-Benign thymic mass (Thymoma) Figure 3. Axial Section-Benign thymic mass (Thymoma) 

Lymphoma constituted 10% of the mediastinal masses (see Figure 4). Wychulis et al. [15] in a study of 1,064 cases in 1971 

found that lymphoma constituted 10.1% of the mediastinal masses which is in concordance of present study. 
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Neurogenic tumors constituted 8.3% (n = 10) of all mediastinal lesions and all 10 (100%) were nerve sheath tumors which 

further comprised of 80% (n = 8) schwannomas and 20% neurofibromas (n = 2). The findings are nearly similar to the 

study of Gale et al. [16] which showed that schwannoma (n = 46) was the most common lesion amongst the neurogenic 

tumors (n = 70). 

Figure 4. Multiple mediastinal lymph nodes 
(Lymphoma) 

Tubercular granuloma constituted 33.3%, which is greater in comparison to the study of Wychulis et al. (6.3%) probably 

due to higher prevalence of tuberculosis in our country in comparison to the western population [15]. 55.5% of cases with 

tubercular LAP showed central areas of low attenuation with rim enhancement (see Figure 5), which is comparable to the 

study of Im et al. [17] depicting that 52% of the tubercular lymph node enlargement showed central areas of low attenuation 

with rim enhancement on contrast study. Tubercular LAP was the commonest lesion in our study and constitutes 15% 

while thymic masses and neural tumors were the commonest mediastinal lesions in study conducted by Cohen et al. [18] 

and Benjamin et al. [19] respectively. The difference is probably due to different demographic profile and incidence of 

mediastinal masses in western studies, and non inclusion of secondaries and inflammatory lesions in above mentioned 

western studies which form a significant part of spectrum seen in developing countries. 

Figure 5. Tubercular Lymphadenopathy in 
anterior and posterior mediastinum 

The ability of CT scan to distinguish specific tissue densities and to display mediastinum in axial plane makes it a useful 
technique in evaluating a widened mediastinum detected on conventional radiography. It is more appropriate to base the 
differential diagnosis of a mediastinal mass on direct observation of the tissue or structure from which the mass is arising 
(e.g., lymph nodes, veins, arteries, thymus, thyroid, esophagus etc.). 

So we conclude that computed tomography definitely has a major role to play in the evaluation of a mediastinal mass 
regarding the organ of origin, distribution pattern, and extent of lesion, its density and mass effect upon adjacent structures. 
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