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Learning objectives

 Understand pathophysiology behind the 3 main micronodular
patterns on chest CT
 Centrilobular (& tree-in-bud variant)

 Peri-lymphatic

 Random

 Describe how to differentiate these patterns

 List a differential diagnosis for centrilobular nodules and 
explain how clinical information can help to narrow the 
differential

 List the differential diagnosis for peri-lymphatic and random
nodules



Definition

Lung infiltration

Round opacity: 1 à 30 mm
micronodule < 5 mm

5 mm < nodules < 30 mm

Solid: cellular-fibrosis 
Confluent

Fibrosis
Excavated



Secondary pulmonary lobule

 Key for understanding 
micronodular patterns

 Basic anatomic unit of 
pulmonary structure and 
function

 1-2 cm, contains 5-15 
pulmonary acini



How to distinguish micronodular
pattern?

• Distribution of nodules is KEY to diagnosis

Drawings are from Dr Marin Halut, Cliniques Universitaires St-Luc-Brussels



Distribution of nodules is KEY to diagnosis



Centri-lobular 

Peri-lymphatic 

Random 

HRCT. Pattern recognition and differential diagnosis of lung disease. Carl Lamm, Frederic Ahlfors
Trombone, Hungary 2013

Nodules are well defined and solid
Distributed along lymphatics, in the 
subpleural, peribronchovascular, perihilar 
areas and along the interlobular septae 

Nodules originate from the structures 
found in the middle of lobules
Typically situated no closer than 5-10 mm 
from the pleural surface

The nodules are located interstitially
Are relatively uniformly spread in the 
parenchyma
Individual nodules are also found close to 
the pleural surface and next to fissures 





• boundaries : well defined and regular / fuzzy

• Density : tissu / ground glass opacity

A.Centrilobular nodules 



From Takahashi M. Imaging of pulmonary emphysema: a pictorial review. Int J Chron Obstruct 

Pulmon Dis. 2008;3(2):193-204. 

Typically at 3 mm from pleura and septae

Around bronchovascular pedicle of SPL



CENTRILOBULAR NODULES

 Inflammatory
• Aspiration
• Hypersensitivity Pneumonitis
• Pan-bronchiolitis
• Respiratory bronchiolitis
• Follicular bronchiolitis

 Infectious
• Viral/bacterial pneumonia
• Post-primary TB
• MAI

 Vascular
• Pulmonary edema
• Cholesterol granulomas in pulm HTN
• Pulmonary arteriolar aneurysms
• Talc granulomatosis
• Arterial or peri-lympathic tumor
• Pulmonary capillary

hemangiomatosis

Modified from poster RSNA 2018. Micronodular patterns on HRCT. Kim J, et al. Brigham and 
women’s hospital. Harvard Medical School



Centrilobular nodules Differential by Distribution

 Inflammatory
• Aspiration
• Hypersensitivity Pneumonitis
• Pan-bronchiolitis
• Respiratory bronchiolitis
• Follicular bronchiolitis

 Infectious
• Viral/bacterial pneumonia
• Post-primary TB
• MAI

 Vascular
• Pulmonary edema
• Cholesterol granulomas in pulm HTN
• Pulmonary arteriolair aneurysms
• Talc granulomatosis
• Arterial or peri-lympathic tumor
• Pulmonary capillary

hemangiomatosis

Lower lobe predominance

Upper lobe predominance

Middle lobe (RML and lingula) 

Perihilar

Difuse



Centrilobular nodules Differential by Clinical 
History

 Inflammatory
• Aspiration
• Hypersensitivity Pneumonitis
• Pan-bronchiolitis
• Respiratory bronchiolitis
• Follicular bronchiolitis

 Infectious
• Viral/bacterial pneumonia
• Post-primary TB
• MAI

 Vascular
• Pulmonary edema
• Cholesterol granulomas in pulm HT
• Pulmonary arteriolar aneurysms
• Pulmonary capillary

hemangiomatosis
• Arterial or peri-lympathic tumor
• Talc granulomatosis

Elderly, altered mental status, head-neck surgery

Hx of allergen exposure

East Asian descent

Connective tissue disease (Sjogren, RA)

Elderly white woman

Heart failure

Known malignancy

Pulmonary HTN

Hx of substance abuse

Smoking

Exposure

Modified from poster RSNA 2018. Micronodular patterns on HRCT. Kim J, et al. Brigham and 
women’s hospital. Harvard Medical School



Courtesy G.Ferretti-CHU Grenoble

Acute extrinsic alveolitis



Respiratory bronchiolitis

Courtesy G.Ferretti-CHU Grenoble



Respiratory bronchiolitis

Cannabis Consumption

Courtesy C.Beigelman-CHU Lausanne



Metastatic calcifications

End stage renal disease
Hyperparathyroidism
Myeloma
Upper lobes because alcalinity



Centrilobular nodules ddx – Viral-baterial
infection

• 21-year old female, hypoxemia and chest pain

• Chest CT : centrilobular nodules and thickened septal lines

 Dx: Infectious pneumonia
 Resolution with empirical antibiotherapy (Augmentin + Biclar)

 No identitified germ



MIP

Diffuse bronchiolitis and bronchiectasis/pseudomonas + Achromobacter 
Xyloxosidans

Centrilobular nodules ddx – Viral-baterial infection



Influenza bronchopneumonia



Centrilobular nodules ddx – Tuberculosis

• 21-year old female, long standing fever and cough

• Chest CT : tree-in-bud nodules

 Dx: tuberculosis



56-year old man
Fever
Hypoxemia (74 mm 
Hg)
Potential Chlamydia 
pneumoniae



Mycobacterium Abcessus

53-year old woman
Long history of ABPA
Long standing fever + cough

Centrilobular nodules ddx – MAI



« Tree-in-bud » sign = Non specific finding:

1. Small airway disease 2. Small arteries disease

MIP



Tree-in-bud pattern



Centrilobular nodules ddx – Tree-in-bud pattern

 A 60-year-old man presented for routine follow-up colon tumor surgically resected 15 years ago. Clinical 
examination, laboratory tests, including CEA and inflammatory parameters and chest X-Ray were normal 

 Dx: endovascular metastases
 Tree-in-bud pattern 

 Rare presentation



Centrilobular nodules ddx - Coccidiodiomycosis

• 30-year old man, cervical pain and dyspnea
• Neck CT : C2 osteolysis and prevertebral soft tissue swelling
 Dx: coccidiodiomycosis
 Thoracic manifestations of acute coccidioidomycosis include pulmonary parenchymal

abnormalities, intrathoracic adenopathy, and pleural effusion. Pulmonary parenchymal
abnormalities occur in most symptomatic cases and consist of consolidation, nodules, cavities, and 
peribronchial thickening

Histologie





Alveolar

Hemorrhage
Courtesy F. Laurent-CHU Bordeaux

Hémosidérosis



Lung talcosis

Marchiori E, et al. Pulmonary talcosis: Imaging findings. Lung (2010);188:165-171



Cholesterol granuloma

Nolan L, et al. Pulmonary cholesterol granulomas in patients with pulmonary hypertension: 
chest radiographic and CT findings. AJR Am J Roentgenol. (1999);172(5):1317-9.



Pulmonary capillary hemangiomatosis

Frazier AA, et al. From the archives of the AFIP: pulmonary veno-occlusive disease and pulmonary capillary 
hemangiomatosis. Radiographics (2007);27(3):867-82



Centrilobular 
nodules

Summary

Patient & hx

Distribution

Age

Social hx

Ethnicity

Elderly
• MAI
• Aspiration

Autoimmune

Heart failure

Pulm HTN

• Follicular bronchiolitis

• Pulmonary edema

• Cholesterol Granulomas
• Pulmonary capillary

hemangiomatosis
• Pulmonary arteriolar

aneurysms

Smokers

IVDU

Allergen

East Asian

• Respiratory bronchiolitis

• Talc granulomatosis

• Hypersensitivity pneumonitis

• Pan-bronchiolitis

Upper lobe

RML & Lingula

Lower lobe

Diffuse

• Hypersensitivity pneumonitis
• Respiratory bronchiolitis
• Post-primary TB

• MAI

• Aspiration
• Pan-bronchiolitis

• Viral/bacterial pneumonia
• Pulmonary edema
• Cholesterol granulomas in pulm HTN
• Pulmonary arteriolar aneurysms
• Talc granulomatosis
• Arterial or peri-lympathic tumor
• Pulmonary capillary hemangiomatosis

Modified from poster RSNA 2018. Micronodular patterns on 
HRCT. Kim J, et al. Brigham and women’s hospital. Harvard 
Medical School

PMH



B. Peri-lymphatic nodules Differential Diagnosis

 Sarcoidosis

 Pneumoconioses
• Silicosis

• Coal worker’s pneumoconiosis

• Berylliosis

• Very similar to sarcoidosis, but 
there is history of exposure

 Lymphangitic carcinomatosis



Peri-lymphatic nodules ddx - Sarcoidosis

 33 M with erythema nodosum
 Dx: Sarcoidosis

• Upper lobe predominant peri-lymphatic nodules
• Can be focal or localized small area
• Confluent nodules create the galary sign
• Mediastinal lymph nodes
• Can see fribrosis in end stage



Peri-lymphatic nodules ddx – Sarcoidosis

 34 M with shortness of breath and Erythema Nodosum
 Dx: Sarcoidosis

• Upper lobe predominant peri-lymphatic nodules
• Can be focal or localized to small areas 
• Confluent nodules create the galaxy sign
• Mediastinal lymph node (lambda sign on CXR)
• Can see fibrosis in end stage

• Always think to sarcoidosis if unusual pattern!



Interlobular

septae

broncho vascular axis

Courtesy of Gilbert Ferretti, CHU Grenoble, France



Formes particulières



13/09/2013

08/03/2016



Peri-lymphatic nodules ddx - Silicosis

 84-year old man, fever, known for anthracosilicosis
 Dx: Silicosis

• Similar appearance to sarcoidosis but history of exposure
(e.g. mining) 

• Upper lobe predominant peri-lymphatic nodules & 
lymphadenopathy

• Confluent fibrosis refered to as progressive massive fibrosis
• 5% of silicosis cases exhibit characteristic peripheral

(egghell) calcifications of LNs



Associated emphysema
Calcified lymphnodes
Perilymphatic micronodules



silicosis



Peri-lymphatic nodules ddx – Lymphangitic
carcinomatosis

 60 F with history of breast cancer
 Dx: lymphangitic carcinomatosis

• Tumor growth in lymphatic system of 
lungs

• Can be focal or unilateral in up to 50 % 
of patients



C. Random nodules Differential Diagnosis

Random distribution = hematogenous

 Hematogenous metastases

• May occur in 20-30 % of 
malignancies

• Most occur in outer 1/3 of the lung

 Hematogenous infections

• Miliary tuberculosis

• Disseminated fungal infection (e.g., 
histoplasmosis, candidiasis)



Random nodules ddx – Miliary metastasis

 72 M with history of medullary thyroid cancer
 Dx: Miliary metastases

• Most often seen with medullary thyroid carcinoma, melanoma, renal
cell carcinoma, ovarian carcinoma



Lepidic adenocarcinoma 16/08/2016

24/08/2018



Random nodules ddx – Miliary TB

 21 M with exusdative pleuro-pericarditis
 Dx: Miliary tuberculosis

• Hematogenously disseminated TB
• May affect any organ
• Miliary nodules within the lung (diffuse uniform)
• Commonly associated with necrotic lymphadenopathy
• Higher risk of miliary spread in immunocompromised patients 



Mucormycosis

Random distribution

28-year old woman-fever-LLA under chemotherapy



Random distribution: Histiocytosis

 33 F with chest pain
 Dx: Langerhans histiocytosis

• Micronodules in random distribution
• First phases of the disease
• Excavated nodules and cysts



Langerhans Histiocytosis

Abbot Radiographics 2004



Take Home messages

• 3 main patterns to classify lung microndules

– Centrilobular

– Perilymphatic

– Random

• Restrain differential diagnosis

– By distribution

– By clinical History

• Check associated findings



Summary 
Diagram

No

Centrilobular

Use distribution & 
clinical info

Tree-in-bud

• Aspiration
• TB/MAI
• Viral infection

Yes

Pleura, fissure
Peri-bronchovascular

Diffuse, uniform

• Sarcoidosis
• Pneumoconioses
• Lymphangitic carcinomatosis

Involves pleura ? 

Peri-lymphatic

Ramdom
• Miliary metastasis
• Miliary TB
• Disseminated furgal infection
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