
 A PRIMER FOR CLINICIANS 

Radiographic 
Manifestations of 
Tuberculosis

SECOND EDITION 2006
(REPRINT 2020)

CHARLES L. DALEY, MD

MICHAEL B. GOTWAY, MD

ROBERT M. JASMER, MD



This project was originally funded by 
the Curry International Tuberculosis Center (CITC) through the 
Department of Public Health, City and County of San Francisco, 

with funds awarded under Cooperative Agreement U52CCU900454, 
Centers for Disease Control and Prevention.

Funds were also provided through the 
National Heart, Lung and Blood Institute, 

Tuberculosis Academic Award Program, KO7-HL03057 
at the University of California, San Francisco.

The 2020 reprint by CITC/UCSF is funded through 
the Centers for Disease Control and Prevention (CDC) 

Cooperative Agreement NU52PS910163-03. 
The views expressed in written materials or publications 

do not necessarily reflect the official policies of 
the Department of Health and Human Services, 

nor does the mention of trade names, commercial practices, or 
organizations imply endorsement by the U.S. Government.

Permission is granted for nonprofit educational 
uses and library duplication and distribution.

 Suggested citation: 

Daley CL, Gotway MB, Jasmer RM.
Radiographic Manifestations of Tuberculosis: A Primer for Clinicians, 

Second Edition, 2020 reprint 

San Francisco: Curry International Tuberculosis Center;  
December 2020: [inclusive page numbers]. 

The faculty for this publication, Drs. Charles L. Daley, 
Michael B. Gotway, and Robert M. Jasmer, 

have indicated that they have not had any financial 
arrangements or affiliations with commercial 

sponsors that have direct interest in the subject matter

This product is available online at the following website:
https://www.currytbcenter.ucsf.edu/products/view/radiographic-manifestations-

tuberculosis-primer-clinicians-second-edition-printed-book

i i 

 C U R R Y   I N T E R N A T I O N A L   T U B E R C U L O S I S   C E N T E R C U R R Y  I N T E R N A T I O N A L  T U B E R C U L O S I S  C E N T E R

This project was originally funded by  
the Curry International Tuberculosis Center (CITC) through the  

Department of Public Health, City and County of San Francisco,  
with funds awarded under Cooperative Agreement U52CCU900454,  

Centers for Disease Control and Prevention.

Funds were also provided through the  
National Heart, Lung and Blood Institute,  

Tuberculosis Academic Award Program, KO7-HL03057  
at the University of California, San Francisco.

The 2020 reprint by CITC/UCSF is funded through  
the Centers for Disease Control and Prevention (CDC)  

Cooperative Agreement NU52PS910163-03.  
The views expressed in written materials or publications  

do not necessarily reflect the official policies of  
the Department of Health and Human Services,  

nor does the mention of trade names, commercial practices, or  
organizations imply endorsement by the U.S. Government.

Permission is granted for nonprofit educational  
uses and library duplication and distribution.

 Suggested citation: 

Daley CL, Gotway MB, Jasmer RM. 
Radiographic Manifestations of Tuberculosis: A Primer for Clinicians,   

Second Edition (2006), Reprint 2020

San Francisco: Curry International Tuberculosis Center;   
December 2020: [inclusive page numbers].

Second edition reprint: January 2011, January 2017, December 2020 
Second edition release: June 2006 

Original release: August 2003

The faculty for this publication,  
Drs. Charles L. Daley, Michael B. Gotway, and Robert M. Jasmer,  

have indicated that they have not had any financial arrangements or affiliations  
with commercial sponsors that have direct interest in the subject matter

This product is available online at the following website:

https://www.currytbcenter.ucsf.edu/products/view/radiographic-manifestations-tuberculosis-
primer-clinicians-second-edition-printed-book



Acknowledgements
Constructive reviews were kindly provided by: 

Wafaa El-Sadr, MD, MPH
Philip Hopewell, MD

Michael Iademarco, MD, MPH
L. Masae Kawamura, MD 

Venkatarama Koppaka, MD, PhD 
Ann M. Loeffler, MD

Reynard McDonald, MD
Kathleen Moser, MD, MPH

Horacio Ramírez Oropeza, MD
Randall Reves, MD 

Gisela Schecter, MD

This text was greatly helped by the technical assistance of 
David Berger, Catherine Minh Cao, and Jerry Libatique

         of the Curry International Tuberculosis Center in
   San Francisco; and Stella Park and Paula Doubleday.  

     A special thanks to Edi Berton for her cover design. 

Finally, we would like to dedicate this book 
to our greatest inspiration, our patients 

at the San Francisco Tuberculosis Clinic 
and San Francisco General Hospital. 

They are the source of all of the radiographic
images shown and continue to enrich us in 

our practice of medicine. 

v i i

 C U R R Y   I N T E R N A T I O N A L   T U B E R C U L O S I S   C E N T E R F R A N C I S  J .  C U R R Y  N A T I O N A L  T U B E R C U L O S I S  C E N T E R

About the Authors

Charles L. Daley, MD, is a Professor of Medicine at the National Jewish Medical 
and Research Center and the University of Colorado Health Sciences Center.  
He is Head of the Division of Mycobacterial and Respiratory Infections at
National Jewish Medical and Research Center.

Michael B. Gotway, MD, is a Radiologist with Scottsdale Medical Imaging, an affiliate
of Southwest Diagnostic Imaging. He is also Clinical Associate Professor of
Radiology and Medicine at the University of California, San Francisco. He is 
the former Acting Chief of Radiology and Director of Thoracic Imaging at the
San Francisco General Hospital as well as the former Director of the Radiology
Residency Training Program at the University of California, San Francisco.

Robert M. Jasmer, MD, is an Associate Clinical Professor of Medicine at the 
University of California, San Francisco. He is also an Attending Physician at the
San Francisco Tuberculosis Clinic.

i i i



Acknowledgements
Constructive reviews were kindly provided by: 

Wafaa El-Sadr, MD, MPH
Philip Hopewell, MD

Michael Iademarco, MD, MPH
L. Masae Kawamura, MD 

Venkatarama Koppaka, MD, PhD 
Ann M. Loeffler, MD

Reynard McDonald, MD
Kathleen Moser, MD, MPH

Horacio Ramírez Oropeza, MD
Randall Reves, MD 

Gisela Schecter, MD

This text was greatly helped by the technical assistance of 
David Berger, Catherine Minh Cao, and Jerry Libatique

         of the Curry International Tuberculosis Center in
   San Francisco; and Stella Park and Paula Doubleday.  

     A special thanks to Edi Berton for her cover design. 

Finally, we would like to dedicate this book 
to our greatest inspiration, our patients 

at the San Francisco Tuberculosis Clinic 
and San Francisco General Hospital. 

They are the source of all of the radiographic
images shown and continue to enrich us in 

our practice of medicine. 

v i i

 C U R R Y   I N T E R N A T I O N A L   T U B E R C U L O S I S   C E N T E R 



Acknowledgements
Constructive reviews were kindly provided by: 

Wafaa El-Sadr, MD, MPH
Philip Hopewell, MD

Michael Iademarco, MD, MPH
L. Masae Kawamura, MD 

Venkatarama Koppaka, MD, PhD 
Ann M. Loeffler, MD

Reynard McDonald, MD
Kathleen Moser, MD, MPH

Horacio Ramírez Oropeza, MD
Randall Reves, MD 

Gisela Schecter, MD

This text was greatly helped by the technical assistance of 
David Berger, Catherine Minh Cao, and Jerry Libatique

         of the Curry International Tuberculosis Center in
   San Francisco; and Stella Park and Paula Doubleday.  

     A special thanks to Edi Berton for her cover design. 

Finally, we would like to dedicate this book 
to our greatest inspiration, our patients 

at the San Francisco Tuberculosis Clinic 
and San Francisco General Hospital. 

They are the source of all of the radiographic
images shown and continue to enrich us in 

our practice of medicine. 

v i i

 C U R R Y   I N T E R N A T I O N A L   T U B E R C U L O S I S   C E N T E R 



Acknowledgements
Constructive reviews were kindly provided by: 

Wafaa El-Sadr, MD, MPH
Philip Hopewell, MD

Michael Iademarco, MD, MPH
L. Masae Kawamura, MD 

Venkatarama Koppaka, MD, PhD 
Ann M. Loeffler, MD

Reynard McDonald, MD
Kathleen Moser, MD, MPH

Horacio Ramírez Oropeza, MD
Randall Reves, MD 

Gisela Schecter, MD

This text was greatly helped by the technical assistance of 
David Berger, Catherine Minh Cao, and Jerry Libatique

         of the Curry International Tuberculosis Center in
   San Francisco; and Stella Park and Paula Doubleday.  

     A special thanks to Edi Berton for her cover design. 

Finally, we would like to dedicate this book 
to our greatest inspiration, our patients 

at the San Francisco Tuberculosis Clinic 
and San Francisco General Hospital. 

They are the source of all of the radiographic
images shown and continue to enrich us in 

our practice of medicine. 

v i i

 C U R R Y   I N T E R N A T I O N A L   T U B E R C U L O S I S   C E N T E R 



Acknowledgements
Constructive reviews were kindly provided by: 

Wafaa El-Sadr, MD, MPH
Philip Hopewell, MD

Michael Iademarco, MD, MPH
L. Masae Kawamura, MD 

Venkatarama Koppaka, MD, PhD 
Ann M. Loeffler, MD

Reynard McDonald, MD
Kathleen Moser, MD, MPH

Horacio Ramírez Oropeza, MD
Randall Reves, MD 

Gisela Schecter, MD

This text was greatly helped by the technical assistance of 
David Berger, Catherine Minh Cao, and Jerry Libatique

         of the Curry International Tuberculosis Center in
   San Francisco; and Stella Park and Paula Doubleday.  

     A special thanks to Edi Berton for her cover design. 

Finally, we would like to dedicate this book 
to our greatest inspiration, our patients 

at the San Francisco Tuberculosis Clinic 
and San Francisco General Hospital. 

They are the source of all of the radiographic
images shown and continue to enrich us in 

our practice of medicine. 

v i i

 C U R R Y   I N T E R N A T I O N A L   T U B E R C U L O S I S   C E N T E R 



Acknowledgements
Constructive reviews were kindly provided by: 

Wafaa El-Sadr, MD, MPH
Philip Hopewell, MD

Michael Iademarco, MD, MPH
L. Masae Kawamura, MD 

Venkatarama Koppaka, MD, PhD 
Ann M. Loeffler, MD

Reynard McDonald, MD
Kathleen Moser, MD, MPH

Horacio Ramírez Oropeza, MD
Randall Reves, MD 

Gisela Schecter, MD

This text was greatly helped by the technical assistance of 
David Berger, Catherine Minh Cao, and Jerry Libatique

         of the Curry International Tuberculosis Center in
   San Francisco; and Stella Park and Paula Doubleday.  

     A special thanks to Edi Berton for her cover design. 

Finally, we would like to dedicate this book 
to our greatest inspiration, our patients 

at the San Francisco Tuberculosis Clinic 
and San Francisco General Hospital. 

They are the source of all of the radiographic
images shown and continue to enrich us in 

our practice of medicine. 

v i i

 C U R R Y   I N T E R N A T I O N A L   T U B E R C U L O S I S   C E N T E R 



Acknowledgements
Constructive reviews were kindly provided by: 

Wafaa El-Sadr, MD, MPH
Philip Hopewell, MD

Michael Iademarco, MD, MPH
L. Masae Kawamura, MD 

Venkatarama Koppaka, MD, PhD 
Ann M. Loeffler, MD

Reynard McDonald, MD
Kathleen Moser, MD, MPH

Horacio Ramírez Oropeza, MD
Randall Reves, MD 

Gisela Schecter, MD

This text was greatly helped by the technical assistance of 
David Berger, Catherine Minh Cao, and Jerry Libatique

         of the Curry International Tuberculosis Center in
   San Francisco; and Stella Park and Paula Doubleday.  

     A special thanks to Edi Berton for her cover design. 

Finally, we would like to dedicate this book 
to our greatest inspiration, our patients 

at the San Francisco Tuberculosis Clinic 
and San Francisco General Hospital. 

They are the source of all of the radiographic
images shown and continue to enrich us in 

our practice of medicine. 

v i i

 C U R R Y   I N T E R N A T I O N A L   T U B E R C U L O S I S   C E N T E R F R A N C I S  J .  C U R R Y  N A T I O N A L  T U B E R C U L O S I S  C E N T E R

Foreword

uberculosis conjures up many different images for both clinicians and
laypersons, from the White Plague of centuries past to the sanitaria of the 19th
century to impoverished people spreading resistant bacteria in urban areas in the
20th and 21st centuries. Despite many advances in both diagnosis and treatment,
tuberculosis remains one of the most common causes of death from any infectious
agent in the world. Currently, there are approximately 9 million cases of tuberculo-
sis every year in the world, and it is hyperendemic in many countries of Africa,
Southeast Asia, Latin America, and Eastern Europe. Roughly one-third of the
world’s population (2 billion people) is infected with Mycobacterium tuberculosis.

One of the most important and fascinating aspects of tuberculosis is the 
multiple forms it can take in radiographs of the chest. These differing radiographic
appearances are often misunderstood and can easily be confused with other 
disease processes. In this text, we have set out to catalog the multiple chest 
radiographic manifestations of tuberculosis. Our intention is to make this as 
interactive an experience as possible, and we have included cases requiring 
readers’ input as well as an entire chapter dedicated to case presentations with
multiple choice questions. 

Readers will note that, in several instances, portions of radiographs have
been cropped to varying degrees. Of course, it is of paramount importance to ade-
quately evaluate the quality of a radiograph prior to interpretation, and one step in
this process is making certain that a portion of the radiograph has not been exclud-
ed from view. For the purposes of this text, cropping of the radiographs has been
done to enhance the visualization of anatomy or pathology by increasing the reso-
lution of the area of interest on the radiograph, and is a necessary step in provid-
ing high-quality radiographic reproductions. 

The text has been divided into three chapters. The first consists of a basic
discussion of what x-rays are, how images are created, and the skills necessary to
read and interpret chest radiographs for the presence of disease. In the second
chapter we provide examples of tuberculosis in all its multiple appearances.
Finally, in the third chapter we present a series of cases to illustrate how the radi-
ographic findings influence the evaluation and management of patients at risk for
tuberculosis.
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