    Thoracic differential diagnosis: Categorical Organization

Multifocal / Focal Ill-defined Opacities (Consolidation)

                    ACUTE SYMPTOMS

*Pneumonia (Pus)

*Pulmonary Edema (Water)

*Pulmonary Hemorrhage (Blood)

                    CHRONIC SYMPTOMS   (“ANGIO”)

*Alveolar Proteinosis

*Neoplasm: Lymphoma  --------- Bronchioloalveolar Cell Carcinoma

*Granulomatosis: TB / Fungal  ------- Alveolar Sarcoidosis

*Inflammatory:  BOOP  --------- Eosinophilic Pneumonia 

*Old: Chronic Aspiration  --------- Lipoid Pneumonia

(Hint: Adenopathy makes Lymphoma and Granulomatosis most likely!)

Ground Glass Opacities

                   ACUTE SYMPTOMS

*Pneumonia: PCP (Acute–Subacute), CMV, Resolving bacterial pneumonia

*Pulmonary Edema: Non-cardiogenic > Cardiogenic 

*Pulmonary Hemorrhage

                   CHRONIC SYMPTOMS

No to Minimal Imaging Evidence of Fibrosis

*Alveolar Proteinosis

*Hypersensitivity Pneumonitis: EAA (Non-smoker) or Drug-induced 

*DIP / RB-ILD (Smoker)

*Cellular NSIP (overlaps with DIP, HSP and occasionally BOOP)

*Follicular bronchiolitis /LIP: uncommon, but consider in collagen vascular diseases and immunocompromised patients.

Moderate to Severe Imaging Evidence of Fibrosis

*UIP: Asbestosis, collagen vascular disease and occasionally drug-induced. (Note- Ground glass without much imaging fibrosis likely represents an early phase of UIP or accelerated deterioration.) Honeycombing supports the diagnosis.

*Fibrotic NSIP: drug-induced or collagen vascular etiologies most common. Honeycombing usually not a dominant imaging finding.

*Chronic hypersensitivity pneumonitis

Diffuse Reticular Opacities (Kerley A and B)

*Pulmonary Edema: especially Cardiogenic

*Lymphangitic Spread of Tumor: Adenocarcinoma or Lymphoma

*Interstitial Pneumonia: Viral or Mycoplasma

Peripheral Reticular Pattern (Lace-Like Network) 

*UIP (Usual Interstitial Pneumonia) (AKA Fibrosing Alveolitis)

 This is most commonly seen secondary to the following:

· Idiopathic Pulmonary Fibrosis

· Collagen Vascular Disease; Rheumatoid and Scleroderma common

· Drugs; ie…BCNU, Bleomycin

· Asbestosis

(Complications: Pulmonary artery HTN, Lung cancer, Active inflammation)

Nodular Pattern

*Metastasis; any tumor

*Granulomatosis Diseases

· Sarcoidosis

· Tuberculosis

· Fungal:  Histo, Cocci, Crypto, Blasto

· Eosinophilic Granuloma (Ill-defined nodules)

*Inhalational Diseases

· Subacute to Chronic Hypersensitivity Pneumonitis (Ill-defined nodules)

· Silicosis/Coal Workers Pneumoconiosis

*Alveolar Microlithiasis(Rare)

Miliary Nodules: TB, Fungal, and Sarcoid.  Metastasis: Thyroid, Melanoma and adenocarcinoma. 

Cystic (Central Curvilinear/Reticular) Pattern

*Severe Honeycomb Lung (End Stage Fibrosis)

*Diffuse or Central Bronchiectasis

*EG (Langerhans Cell Histiocytosis)

*Lymphocytic interstitial pneumonitis (collagen vascular disease and HIV)

*Lymphangioleiomyomatosis

*Tuberous Sclerosis

*PCP

Upper Lobe Diseases (SET PARC)

*Sarcoidosis

*Silicosis

*EG (Smoker)

*Extrinsic Allergic Alveolitis (Non-smoker)

*TB

*Fungal

*PCP

*Ankylosing Spondylitis / NF1

*Radiation

*Cystic Fibrosis

Bronchovascular Distribution 

*Sarcoidosis

*Lymphoma

*Kaposi’s Sarcoma

Large Unilateral Pleural Effusion

*Malignancy

*Infection – Usually Empyema 

*Hemothorax – Trauma or Iatrogenic

HILAR ENLARGEMENT

1. Pulmonary Hypertension (Assess main & segmental pulm. arteries)

· Increased flow (L ( RT Shunt):  ASD, VSD, PDA and Endocardial Cushion Defect. (Assess size of Aortic Arch and left atrium)

· Occlusive:  Chronic PE, Emphysema, Primary Pulmonary Hypertension, Drug-Induced vasculitis, Schistosomiasis

· Hypoxic:  Chronic Bronchitis, Cystic Fibrosis, End Stage Pulmonary Fibrosis, Sleep Apnea and Chronic High Altitude.

· Pulmonary Venous HTN: Mitral Stenosis, Chronic CHF and Pulmonary Venoocclusive Disease.

2. Hilar Adenopathy

· Neoplastic: Primary lung – Small Cell CA.   Metastasis – GU, Head &Neck, Breast, Melanoma.  Lymphoma, leukemia (CLL)

· Granulomatosis: Sarcoidosis, TB, Fungal 

· Infectious: Epstein-Barr virus (mononucleosis), AIDS

· Castleman’s Disease

MEDIASTINAL MASSES

Anterior Mediastinal Mass

· Lymphoma/Leukemia

· Germ Cell Tumors: (Teratoma, Seminoma, Embryonal Cell, ChorioCA)

· Thymic: Thymoma (invasive or encapsulated), Cyst(s), Thymolipoma

· Thyroid: Goiter, Carcinoma

· Vascular: Aneurysm of Ascending aorta, Hematoma, Pseudoaneurysm

Middle Mediastinal Mass

· Lymphadenopathy: Neoplastic – Primary lung (small cell), lymphoma/leukemia, metastasis (GU, Head & Neck, Breast, melanoma)                 Non-neoplastic – Granulomatosis, EB virus, Castleman’s disease      

· Congenital: Bronchogenic cyst, enteric cyst

· Primary neoplasms: Tracheal, Neurogenic (Vagus N), Esophageal

· Vascular: Aneurysms, Arch anomalies 

Posterior Mediastinal Mass

*  Neurogenic Tumors (Vast Majority) 

· Nerve Root Tumors: Schwannoma, Neurofibroma

· Sympathetic Ganglion Tumors: Neuroblastoma (< 2yo),   Ganglioneuroblastoma (2 – 10yo), Ganglioneuroma (6yo - adult)

· Paragangliomas (rare): Pheochromocytoma, chemodectoma.

*  Vertebral Body Abnormalities: Paraspinous abscess, Tumors 

*  Vascular: Aneurysm descending aorta, Hematoma     

*  Developmental: Enteric/Neurenteric cysts, Bochdalek’s Hernia

· Extramedullary Hematopoiesis (rare)  

Multiple Cavitary Nodules/Masses

*Infectious: Bacterial: Septic emboli / Multiple Abscesses, TB, Nocardia

      Fungal: Coccidiodomycosis or Aspergillus

*Neoplasm: Squamous-cell carcinoma (primary or secondary), Sarcoma.

*Vasculitis: Wegener’s Granulomatosis, Angiocentric lymphoma, 

*Trauma: Traumatic lung cyst / hematoma

Evaluation of Acquired Heart Disease

Small Heart Disease  (Restriction or pressure overload)

1. Pericardium: Constrictive Pericarditis

2. Myocardial: Acute MI, Restrictive CM, Hypertrophic CM

3. Valve Disease: Stenosis

Large Heart Disease  (Myocardial failure or Volume overload)

1. Pericardium: Effusion

2. Myocardium: Dilated CM, Ischemic CM, Right Ventricular Failure

3. Valve Disease: Regurgitation

Hint – Global enlargement often represents Pericardial or Myocardial disease.  Unequal chamber enlargement often secondary to Valve disease.

Thin section CT: Centrilobular Nodules (2 forms)

1. Tree-in-bud – Bronchopneumonia, Aspiration, Endobronchial spread of TB, MAI, Asian Panbronchiolitis, ABPA, Cystic fibrosis, Asthma, Mycoplasma, BOOP.

2. Ill-defined Ground Glass Nodules – Hypersensitivity pneumonitis (EAA), NSIP (cellular form), RB-ILD/DIP (smoker), follicular bronchiolitis (Rheumatoid Arthritis, AIDS)

(Note: TIB gives thick reticular and ill-defined 3mm nodular opacities on the radiograph that does not extend to the pleural surface.  Concurrent bronchial wall thickening is often present.)

Mosaic Lung Attenuation

Lucent Regions Abnormal (vessels are smaller in these areas)

*Small Airways Disease (Air trapping present on expiration): Asthma,

Cystic fibrosis, bronchiolitis obliterans, MAI and diffuse Panbronchiolitis.

 *Pulmonary Artery HTN Differential Diagnosis: No air trapping

Lucent Regions Normal (Vessels same size in all areas)

 Ground Glass Opacity Differential Diagnosis

Miscellaneous Differentials (Not in Books):

“Busy” lungs: Bronchial wall thickening, Tree-n-bud opacities or ground glass opacities.

Low lung volumes: Reduced lung compliance, interval weight gain, abdominal abscess or fluid, lung atelectasis or expiratory phase (chest width decreased)

Peripheral Wedge-Shaped Consolidation (Mimics PE):

1. -Wegener’s Granulomatosis 

2. Angio-invasive Aspergillus

3. Cocaine Abuse

