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ABSTRACT 

Background: Mediastinal lesions comprise a heterogeneous group of congenital, inflammatory, benign, and malignant 

disorders accounting for approximately 3% of all thoracic tumors and often present significant diagnostic challenges 

because of their varied histopathological features and anatomical complexity. Histopathological examination remains the 

diagnostic gold standard, while immunohistochemistry (IHC) serves as an indispensable adjunct in accurately classifying 

morphologically overlapping lesions and determining their tissue of origin. 

Materials and Methods: Prospective observational study conducted over a two-year period at the Institute of Pathology, 

Madras Medical College, Chennai. Eighty-one patients with mediastinal lesions who underwent CT-guided biopsy, core 

needle biopsy, or surgical excision were included. Clinical findings, radiological features, histopathological diagnosis, 

and immunohistochemical profiles were analyzed. Immunohistochemistry was performed selectively in diagnostically 

challenging cases using lineage-specific antibody panels to establish definitive diagnoses. 

Results: The mean age of the study population was 43.8 years, with a male predominance (69.1%). Breathlessness 

(44.4%) was the most frequent presenting symptom, while the anterior mediastinum was the predominant anatomical 

compartment (91.4%). Thymic lesions constituted the largest diagnostic category (37.0%), with type B thymoma 

representing the commonest thymic neoplasm. Metastatic tumors accounted for 18.5% of cases, followed by 

granulomatous lesions (11.1%), lymphomas (6.2%), cystic lesions (6.2%), germ cell tumors (6.2%), and neurogenic 

tumors (3.7%). Immunohistochemistry proved particularly useful in differentiating thymic epithelial tumors, lymphomas, 

germ cell tumors, metastatic carcinomas, mesenchymal tumors, and other poorly differentiated neoplasms through the 

application of appropriate lineage-specific markers. 

Conclusions: Mediastinal lesions demonstrate a wide clinicopathological spectrum with overlapping clinical and 

radiological manifestations. Histopathological examination remains the cornerstone of diagnosis, while 

immunohistochemistry significantly enhances diagnostic accuracy in morphologically challenging cases. The integration 

of clinical, radiological, histopathological, and immunophenotypic findings is essential for precise diagnosis and optimal 

therapeutic management. 
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INTRODUCTION 

Mediastinal lesions comprise a heterogeneous group of congenital, inflammatory, benign, and malignant disorders arising 

from the various anatomical structures within the mediastinum. Although they account for only approximately 3% of all 

thoracic tumors, they encompass a wide pathological spectrum including thymic epithelial tumors, lymphomas, germ cell 

tumors, neurogenic tumors, cystic lesions, and metastatic malignancies. Their clinical presentation varies from 

asymptomatic incidental findings to severe compressive symptoms involving the airway, esophagus, and great vessels, 

making diagnosis challenging.¹⁻⁵ Radiological imaging, particularly contrast-enhanced computed tomography (CT), plays 

a crucial role in localizing mediastinal masses, assessing compartmental involvement, and guiding tissue biopsy. However, 

considerable overlap in imaging characteristics among different lesions limits the ability of imaging alone to establish a 

definitive diagnosis. Histopathological examination therefore remains the gold standard for diagnosis, while 

immunohistochemistry (IHC) serves as an essential adjunct in differentiating morphologically similar neoplasms and 

identifying their cell of origin.³⁻⁷ Thymic epithelial tumors represent the most common primary neoplasms of the anterior 

mediastinum in adults, whereas lymphomas and germ cell tumors constitute important differential diagnoses, particularly 

in younger individuals. Neurogenic tumors predominantly arise in the posterior mediastinum, while metastatic lesions 

may involve any mediastinal compartment. Appropriate immunohistochemical markers, including cytokeratins, CD3, 

CD20, TdT, CD117, OCT3/4, S100, calretinin, and TTF-1, significantly improve diagnostic accuracy in challenging 

cases.⁸⁻¹³ Accurate pathological diagnosis is essential because the management and prognosis of mediastinal lesions differ 
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considerably according to the underlying pathology. Despite advances in imaging and immunohistochemistry, 

comprehensive clinicopathological studies evaluating the spectrum of mediastinal lesions from Indian tertiary care centers 

remain limited.¹˒³˒⁵˒¹⁴ Therefore, the present study was undertaken to evaluate the clinicopathological spectrum of 

mediastinal lesions over the study period and to assess the diagnostic utility of immunohistochemistry in the 

characterization of these lesions. 

 

MATERIALS AND METHODS 

Study Design and Study Population: 

This prospective observational study was conducted at the Institute of Pathology, Madras Medical College, Chennai. 

Consecutive patients presenting with mediastinal masses who underwent image-guided biopsy or surgical excision during 

the study period were included. The study was approved by the Institutional Ethics Committee and conducted in 

accordance with institutional ethical guidelines. A total of 81 mediastinal lesions received for histopathological 

examination during the study period were included. Clinical details, radiological findings, operative notes, and laboratory 

investigations were retrieved from medical records. Patient demographics, presenting symptoms, anatomical location, 

histopathological diagnosis, and immunohistochemical findings were analyzed. 
 

Inclusion Criteria and Exclusion Criteria 

Patients with mediastinal masses who underwent biopsy or surgical excision and had adequate tissue available for 

histopathological evaluation were included. Specimens with inadequate tissue for definitive histopathological diagnosis 

or unsuitable for immunohistochemical evaluation were excluded. 

 

Histopathological Examination and Immunohistochemistry 

All tissue specimens were fixed in 10% neutral buffered formalin, routinely processed, embedded in paraffin, sectioned 

at 4 μm thickness, and stained with hematoxylin and eosin. Histopathological diagnosis was established according to the 

World Health Organization (WHO) classification of mediastinal tumors.¹¹ Immunohistochemistry (IHC) was performed 

in diagnostically challenging cases to establish the lineage and origin of the lesion. Antibody selection was based on 

histomorphological differential diagnosis. The immunohistochemical panel included epithelial markers (pan-cytokeratin, 

CK5/6, p63, CD117, calretinin), lymphoid markers (CD3, CD20, TdT, CD45), germ cell markers (OCT3/4, β-hCG, alpha-

fetoprotein, PLAP), neural markers (S100), neuroendocrine markers (synaptophysin), pulmonary markers (TTF-1 and 

napsin A), and Ki-67 when required for diagnostic confirmation. Diagnostic interpretation was performed by correlating 

immunohistochemical findings with histomorphological and clinicoradiological features.⁸⁻¹³ 

 

Data Collection 

The following clinicopathological parameters were evaluated: 

● Age  
● Sex  
● Clinical presentation  
● Mediastinal compartment involved  
● Radiological findings  
● Surgical procedure  
● Histopathological diagnosis  
● Immunohistochemical profile  
● Final diagnosis  
 

Statistical Analysis 

Data were entered into Microsoft Excel and analyzed using descriptive statistical methods. Continuous variables are 

presented as mean values, while categorical variables are expressed as frequencies and percentages. 

 

RESULTS 

A total of 81 mediastinal lesions were evaluated during the study period. The clinicopathological characteristics of the 

study population are summarized in Table 1. The mean patient age was 43.8 years (range, 10–79 years). The highest 

proportion of patients belonged to the 40–49-year age group (24.7%), followed by the 20–29-year and 60–69-year age 

groups (18.5% each). There was a male predominance, with 56 (69.1%) males and 25 (30.9%) females. 

Breathlessness was the most common presenting symptom (44.4%), followed by cough (23.5%), myasthenia gravis 

(14.8%), chest pain (8.6%), and change in voice (6.2%). One patient (1.2%) was asymptomatic. The anterior mediastinum 

was the most frequently involved compartment (91.4%), while posterior, superior, and middle mediastinal lesions 

accounted for 4.9%, 2.5%, and 1.2% of cases, respectively. CT-guided biopsy was the predominant diagnostic procedure 

(90.1%) (Table 1). 

 

Table 1. Clinicopathological characteristics of the study population (N = 81) 

Characteristic Category n (%) 

Age (years) 10–19 3 (3.7) 

 20–29 15 (18.5) 

 30–39 12 (14.8) 
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 40–49 20 (24.7) 

 50–59 14 (17.3) 

 60–69 15 (18.5) 

 70–79 2 (2.5) 

Sex Male 56 (69.1) 

 Female 25 (30.9) 

Major symptom Breathlessness 36 (44.4) 

Mediastinal compartment Anterior 74 (91.4) 

Diagnostic procedure CT-guided biopsy 73 (90.1) 

 

The histopathological spectrum of mediastinal lesions is shown in Table 2. Thymic lesions were the most common 

diagnosis (37.0%), followed by metastatic lesions (18.5%), granulomatous lesions (11.1%), cystic lesions (6.2%), 

lymphomas (6.2%), germ cell tumors (6.2%), and neurogenic tumors (3.7%). Representative histopathological features 

are illustrated in Figures 1–4. 

 

Table 2. Histopathological spectrum of mediastinal lesions 

Diagnosis n (%) 

Thymic lesions 30 (37.0) 

Metastatic lesions 15 (18.5) 

Granulomatous lesions 9 (11.1) 

Cystic lesions 5 (6.2) 

Germ cell tumours 5 (6.2) 

Lymphomas 5 (6.2) 

Neurogenic tumours 3 (3.7) 

Small cell carcinoma 1 (1.2) 

Mesothelioma 1 (1.2) 

Ewing sarcoma 1 (1.2) 

Descriptive diagnosis 6 (7.4) 

 

Among the 30 thymic lesions, Type B thymoma constituted the predominant subtype (70.0%), followed by thymic 

hyperplasia (13.3%), Type A thymoma (6.7%), thymic carcinoma (6.7%), and thymic cyst (3.3%) (Table 3). Myasthenia 

gravis was associated with 18 (60.0%) thymic lesions, predominantly Type B thymoma. Representative histopathological 

and immunohistochemical findings of thymoma are shown in Figure 1. 

 

Table 3. Distribution of thymic lesions 

Lesion n (%) 

Type B thymoma 21 (70.0) 

Thymic hyperplasia 4 (13.3) 

Type A thymoma 2 (6.7) 

Thymic carcinoma 2 (6.7) 

Thymic cyst 1 (3.3) 

Associated with myasthenia gravis 18 (60.0) 

 

Immunohistochemistry was performed in diagnostically challenging cases and was useful in confirming tumor lineage 

and differentiating morphologically similar lesions. In thymomas, epithelial cells showed positivity for pancytokeratin, 

CK5/6, and p63, while the background immature T lymphocytes expressed CD3 and TdT (Figure 1). Germ cell tumors 

demonstrated OCT3/4 and β-hCG positivity (Figure 2). Ewing sarcoma exhibited diffuse membranous CD99 positivity 

(Figure 3). Granulomatous lesions showed characteristic epithelioid granulomas with central caseous necrosis on routine 

histopathological examination (Figure 4). 

Overall, histopathological examination combined with immunohistochemistry enabled accurate classification of the broad 

spectrum of mediastinal lesions encountered in the present study. 

 

DISCUSSION 

Mediastinal lesions comprise a diverse group of benign and malignant entities with overlapping clinical and radiological 

features, making histopathological examination indispensable for definitive diagnosis. In the present study, histopathology 

combined with immunohistochemistry facilitated classification of the spectrum of mediastinal lesions encountered during 

the study period, emphasizing the importance of a multidisciplinary diagnostic approach.¹–⁷ 

The mean age of the study population was 43.8 years, with the highest proportion observed in the 40–49-year age group. 

A clear male predominance (69.1%) was noted, which is consistent with previous studies by Aroor et al., Dubashi et al., 

and Takeda et al., who also reported a higher frequency of mediastinal lesions among middle-aged males.¹⁴˒¹⁵˒¹⁷ 

Breathlessness was the most common presenting symptom, followed by cough and myasthenia gravis. These symptoms 

largely reflected compression of adjacent mediastinal structures by expanding masses. Similar clinical presentations have 
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been described in previous clinicopathological series, where respiratory symptoms were the predominant mode of 

presentation.¹˒⁵˒¹⁴–¹⁶ 

The anterior mediastinum was the most frequently involved compartment (91.4%), which agrees with previous reports 

demonstrating that thymic epithelial tumors, germ cell tumors, and lymphomas predominantly arise within this 

compartment.¹–⁵˒¹⁷ Posterior mediastinal lesions were relatively uncommon and were represented mainly by neurogenic 

tumors, a distribution consistent with the established anatomical compartmentalization of mediastinal pathology.¹–⁴ 

Thymic lesions constituted the largest diagnostic category in the present study, with Type B thymoma representing the 

predominant histological subtype. This observation is in agreement with the WHO classification and previous 

clinicopathological studies, which have consistently identified Type B thymoma as the most frequent thymic epithelial 

neoplasm.⁸˒⁹ Myasthenia gravis was associated with 18 of 30 thymic lesions (60.0%) in our series, further supporting the 

well-recognized relationship between thymoma and autoimmune disorders.⁸˒⁹ 

Metastatic tumors represented the second most common group of mediastinal lesions. The majority originated from 

squamous cell carcinoma and adenocarcinoma, reflecting the mediastinum as a common site for lymphatic spread of 

thoracic malignancies. Previous studies have similarly demonstrated that metastatic involvement constitutes a significant 

proportion of mediastinal masses encountered in routine practice.¹˒⁵˒¹⁴–¹⁷ 

Granulomatous lesions accounted for approximately 11% of cases and predominantly exhibited caseating granulomatous 

inflammation. In tuberculosis-endemic regions such as India, granulomatous lymphadenitis remains an important 

differential diagnosis of mediastinal masses and should always be considered in the appropriate clinical setting.¹⁸˒¹⁹ 

Although germ cell tumors represented a relatively small proportion of cases, immunohistochemistry played a decisive 

role in confirming the diagnosis. OCT3/4 and β-hCG proved particularly useful in differentiating germ cell tumors from 

poorly differentiated carcinomas and lymphomas, consistent with current WHO recommendations.¹¹˒¹³ 

Similarly, immunohistochemistry was indispensable for diagnosing uncommon lesions such as Ewing sarcoma. Diffuse 

membranous CD99 expression, together with characteristic histomorphological findings, facilitated confirmation of the 

diagnosis while excluding other small round blue cell tumors. 

One of the major strengths of the present study was the systematic application of immunohistochemistry in diagnostically 

challenging cases. Markers including pancytokeratin, CK5/6, p63, CD117, TdT, CD3, CD20, OCT3/4, S100, 

synaptophysin, calretinin, and TTF-1 significantly improved diagnostic confidence and enabled accurate subclassification 

of morphologically overlapping lesions. Similar observations have been reported in several contemporary studies 

evaluating mediastinal pathology.⁸–¹³ 

The present study has certain limitations. It represents a single-center experience with a relatively modest sample size, 

and molecular diagnostic techniques were not routinely available for all tumors. Nevertheless, the study provides a 

comprehensive overview of the clinicopathological spectrum of mediastinal lesions encountered in a large tertiary care 

referral center and highlights the complementary role of immunohistochemistry in routine diagnostic pathology. 

 

CONCLUSION   

Mediastinal lesions comprise a diverse group of pathological entities with considerable overlap in clinical and radiological 

presentation, making tissue diagnosis essential for appropriate patient management. In this study, thymic lesions were the 

most common diagnostic category, followed by metastatic and granulomatous lesions. Histopathological examination 

remained the cornerstone of diagnosis, while immunohistochemistry was valuable for confirming tumor lineage and 

differentiating morphologically similar lesions. Integration of clinical, radiological, histomorphological, and 

immunophenotypic findings supports accurate classification of mediastinal lesions and appropriate therapeutic decision-

making. 
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Fig.1a CT showing Anterior mediastinal mass; 1b. Thymoma type B (400X) Dual population: Epithelial and 

lymphocytes; 1c. IHC CK shows cytoplasmic and membranous positivity in epithelial cells; 1d. 10 IHC Tdt shows 

nuclear positivity  in the background lymphocytes 
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Figure 2. Mature teratoma. (a) Cyst lined by pseudostratified ciliated columnar epithelium (H&E, ×100). (b) Pancreatic 

acini within the teratoma (H&E, ×100). 

 

 
Figure 3. Ewing sarcoma. (a) Histopathology showing a small round cell tumor (H&E, ×100). (b) CD99 

immunohistochemistry showing membranous positivity. 

 

 
Figure 4. Granulomatous lesion. (a) Multiple epithelioid cell granulomas. (b) Central caseous necrosis. 
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