kidney anatomy ct

kidney anatomy ct is a vital aspect of modern medical imaging that provides detailed
insights into the structure and function of the kidneys. By utilizing computed tomography
(CT) scans, healthcare professionals can accurately assess kidney anatomy, diagnose
various conditions, and plan treatment strategies. This article will delve into the intricacies
of kidney anatomy as visualized through CT imaging, the significance of this technology,
and its applications in clinical practice. We will explore the anatomy of the kidneys, the
principles of CT imaging, advantages and limitations of this technique, and the various
conditions detectable through kidney CT scans.

Following this comprehensive overview, readers will gain a deeper understanding of how
kidney anatomy CT contributes to better patient outcomes and enhances diagnostic
accuracy.
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Introduction to Kidney Anatomy

The kidneys are essential organs in the human body, primarily responsible for filtering
blood, removing waste products, and regulating fluid and electrolyte balance. They are
located on either side of the spine, just below the rib cage, and resemble kidney beans in
shape. Each kidney contains approximately one million nephrons, which are the functional
units responsible for urine production.

The anatomy of the kidneys can be divided into several key components:

Cortex: The outer layer of the kidney, containing glomeruli and renal tubules.

Medulla: The inner region, consisting of renal pyramids that lead to the renal pelvis.

Renal Pelvis: The funnel-shaped structure that collects urine and channels it into the
ureter.

Nephrons: The functional units that filter blood and produce urine.



e Blood Supply: The renal arteries supply blood to the kidneys, while the renal veins
return filtered blood to circulation.

Understanding this anatomy is crucial for interpreting kidney CT scans effectively.

Understanding CT Imaging

Computed tomography (CT) is an advanced imaging technique that combines X-ray
technology with computer processing to create cross-sectional images of the body. In
kidney imaging, CT provides high-resolution images that allow for detailed examination of
renal structures.

The process involves several key steps:

e Patient Preparation: Patients may be required to fast for several hours and drink a
contrast agent to enhance visibility of the kidneys.

e Imaging Technique: The patient lies on a table that moves through the CT scanner,
which takes multiple X-ray images from various angles.

* Image Reconstruction: A computer processes the images to produce detailed cross-
sectional images of the kidneys.

e Interpretation: Radiologists analyze the images for abnormalities or conditions
affecting kidney function and structure.

CT imaging can be performed with or without contrast, depending on the clinical scenario.
The use of contrast material enhances the visibility of blood vessels and can help identify
tumors or other lesions.

Importance of Kidney Anatomy CT

The significance of kidney anatomy CT cannot be overstated. This imaging modality plays a
crucial role in diagnosing various renal conditions, guiding treatment decisions, and
monitoring disease progression.

Key reasons for the importance of kidney CT include:
e Accurate Diagnosis: CT scans provide detailed images that help identify tumors,
cysts, stones, and other abnormalities.

e Preoperative Planning: Surgeons utilize CT imaging to assess kidney anatomy
before performing procedures such as nephrectomy or tumor resection.



e Monitoring: Follow-up CT scans can track the effectiveness of treatments and the
progression of kidney diseases.

e Assessment of Trauma: In cases of kidney injury, CT is vital for evaluating damage
and determining the appropriate course of action.

In summary, kidney anatomy CT is an invaluable tool in modern medicine, enhancing our
ability to diagnose and treat renal conditions effectively.

Common Conditions Diagnosed with Kidney CT

Kidney CT scans are instrumental in diagnosing a wide range of conditions. Some of the
most common conditions identified through this imaging technique include:

Kidney Stones: CT is highly effective in detecting the presence, size, and location of
renal calculi.

Renal Masses: CT imaging helps differentiate between benign cysts and malignant
tumors.

Pyelonephritis: Infections of the kidney can be assessed for complications such as
abscess formation.

Hydronephrosis: CT scans can visualize swelling of the kidney due to urine buildup,
often due to obstruction.

Traumatic Injuries: CT is crucial in evaluating renal injuries from accidents or falls.

These conditions illustrate the diverse applications of kidney CT scans in clinical practice,
underscoring their importance in patient care.

Advantages and Limitations of Kidney CT

While kidney anatomy CT offers numerous benefits, it is essential to consider both its
advantages and limitations.

Advantages:
* High Resolution: CT scans provide detailed images that allow for accurate diagnosis.

e Speed: The imaging process is relatively quick, making it efficient for emergency
situations.

¢ Non-Invasive: CT is a non-invasive method for examining internal structures.



* Widespread Availability: Many healthcare facilities have CT scanners, making this
technology accessible.

Limitations:

e Radiation Exposure: CT scans involve exposure to ionizing radiation, which may
pose risks, especially with repeated scans.

e Contrast Reactions: Some patients may experience allergic reactions to contrast
agents.

e Cost: CT scans can be expensive, potentially limiting access for some patients.

e Limited Functionality: While CT is excellent for structural evaluation, it may not
provide functional information about kidney performance.

Understanding these advantages and limitations is crucial for healthcare providers when
considering the best imaging modality for kidney assessment.

Conclusion

Kidney anatomy CT is an essential tool in the medical field, offering precise imaging that
aids in the diagnosis and management of various renal conditions. By understanding kidney
anatomy and the principles of CT imaging, healthcare professionals can leverage this
technology to improve patient outcomes. As the field of medical imaging continues to
evolve, kidney CT remains a cornerstone in the evaluation of kidney health, underscoring
its significance in contemporary healthcare.

Q: What is kidney anatomy CT used for?

A: Kidney anatomy CT is used for detailed imaging of the kidneys to diagnose conditions
such as tumors, stones, infections, and injuries. It provides comprehensive views of renal
structures, aiding in accurate diagnosis and treatment planning.

Q: How does a kidney CT scan work?

A: A kidney CT scan works by using X-rays to capture multiple images of the kidneys from
various angles. These images are processed by a computer to create detailed cross-
sectional views of the kidneys, highlighting anatomical structures and potential
abnormalities.



Q: What are the risks associated with kidney CT scans?

A: Risks associated with kidney CT scans include exposure to ionizing radiation, potential
allergic reactions to contrast materials, and the possibility of kidney damage in patients
with pre-existing renal conditions. However, the benefits often outweigh these risks in
clinical settings.

Q: Can kidney CT diagnose kidney stones?

A: Yes, kidney CT is highly effective in diagnosing kidney stones. It can determine the size,
location, and composition of stones, which is crucial for planning treatment strategies.

Q: Is contrast always necessary for kidney CT scans?

A: Contrast is not always necessary for kidney CT scans. The decision to use contrast
depends on the clinical scenario and the specific information needed by the healthcare
provider.

Q: How long does a kidney CT scan take?

A: A kidney CT scan typically takes about 10 to 30 minutes, depending on whether contrast
is used and the specific protocol followed by the imaging facility.

Q: What should | expect during a kidney CT scan?

A: During a kidney CT scan, the patient will lie on a table that moves through the CT
scanner. They may need to hold their breath briefly while images are being captured. If
contrast is used, it may be administered through an IV, and patients might experience a
warm sensation.

Q: Are there alternatives to kidney CT scans?

A: Yes, alternatives to kidney CT scans include ultrasound and magnetic resonance imaging
(MRI). Ultrasound is often used for initial assessments, while MRI may be employed in
specific scenarios where radiation exposure is a concern.

Q: How often should kidney CT scans be done?

A: The frequency of kidney CT scans depends on individual patient needs, medical history,
and the specific conditions being monitored. It is essential to follow a healthcare provider's
recommendations regarding imaging frequency.

Q: What types of kidney masses can be identified with



CT?

A: CT can identify various types of kidney masses, including benign cysts, malignant
tumors, and abscesses. It helps differentiate between these types based on imaging
characteristics.
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kidney anatomy ct: Pediatric Body CT Marilyn J. Siegel, 2008 Dr. Siegel's definitive reference
on pediatric body CT is now in its Second Edition—thoroughly revised to reflect the latest techniques
and the growing use of CT for pediatric patients. Chapters provide detailed, practical protocols for
cardiac, vascular, thoracic, abdominal, pelvic, and musculoskeletal imaging and thoroughly describe
and illustrate normal anatomy and pathologic findings. The book contains over 1,100 images
obtained with state-of-the-art technology, including many three-dimensional images. This edition's
new chapter on cardiac and vascular imaging demonstrates the utility of CT as a powerful diagnostic
tool for cardiac anomalies. A full-color insert depicting vascular and cardiac anomalies is also
included. A companion Website offers the fully searchable text and a full-color online image bank.
(www.pediatricbodyct.com)

kidney anatomy ct: Radiological Imaging of the Kidney Emilio Quaia, 2014-08-19 This book,
now in its second edition, provides a comprehensive analysis of imaging of the kidneys, upper
urinary tract, and ureters, covering the normal anatomy and anatomic variants as well as all renal
and urinary system pathologies. The relevant imaging modalities are first discussed, with detailed
description of their applications. The entire spectrum of kidney pathologies is then presented in a
series of detailed chapters with up-to-date references, high-quality images, informative schemes, and
figures showing macroscopic and microscopic surgical and pathologic specimens. Chapters relating
to the latest innovations in tumor ablation, vascular and nonvascular interventional procedures, and
parametric and molecular imaging have been updated to reflect progress in these rapidly evolving
fields. This book will be of great interest to all radiologists, oncologists, nephrologists, and urologists
who are involved in the management of kidney pathologies.

kidney anatomy ct: Fundamentals of Body CT Wayne Richard Webb, William E. Brant,
Nancy M. Major, 2006-01-01 Covers the most recent advances in CT technique, including the use of
multislice CT to diagnose chest, abdominal, and musculoskeletal abnormalities, as well as the
expanded role of 3D CT and CT angiography in clinical practice. Highlights the information essential
for interpreting CTs and the salient points needed to make diagnoses, and reviews how the anatomy
of every body area appears on a CT scan. Offers step-by-step instructions on how to perform all
current CT techniques. Provides a survey of major CT findings for a variety of common diseases,
with an emphasis on those findings that help to differentiate one condition from another.

kidney anatomy ct: MRI and CT of the Cardiovascular System Charles B. Higgins, Albert de
Roos, 2013-09-11 Written by internationally eminent experts in cardiovascular imaging, this volume
provides state-of-the-art information on the use of MRI and CT in the assessment of cardiac and
vascular diseases. This third edition, now in four-color, reflects recent significant advances in
cardiovascular MRI technology and the continuing emergence of multi-detector CT as an important
diagnostic modality, particularly for ischemic heart disease. Seven new chapters have been added
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including chapters on anatomy, cardiovascular MR in infants/children, assessing myocardial
viability, risk assessment in ischemic heart disease and MR guidance.

kidney anatomy ct: Brenner and Rector's The Kidney E-Book Alan S. L. Yu, Glenn M. Chertow,
Valerie Luyckx, Philip A. Marsden, Karl Skorecki, Maarten W. Taal, 2019-09-25 Put the world's most
well-known kidney reference to work in your practice with the 11th Edition of Brenner & Rector's
The Kidney. This two-volume masterwork provides expert, well-illustrated information on everything
from basic science and pathophysiology to clinical best practices. Addressing current issues such as
new therapies for cardiorenal syndrome, the increased importance of supportive or palliative care in
advanced chronic kidney disease, increasing live kidney donation in transplants, and emerging
discoveries in stem cell and kidney regeneration, this revised edition prepares you for any clinical
challenge you may encounter. - Extensively updated chapters throughout, providing the latest
scientific and clinical information from authorities in their respective fields. - Lifespan coverage of
kidney health and disease from pre-conception through fetal and infant health, childhood, adulthood,
and old age. - Discussions of today's hot topics, including the global increase in acute kidney injury,
chronic kidney disease of unknown etiology, cardiovascular disease and renal disease, and global
initiatives for alternatives in areas with limited facilities for dialysis or transplant. - New Key Points
that represent either new findings or pearls of information that are not widely known or understood.
- New Clinical Relevance boxes that highlight the information you must know during a patient visit,
such as pertinent physiology or pathophysiology. - Hundreds of full-color, high-quality photographs
as well as carefully chosen figures, algorithms, and tables that illustrate essential concepts, nuances
of clinical presentation and technique, and clinical decision making. - A new editor who is a
world-renowned expert in global health and nephrology care in underserved populations, Dr. Valerie
A. Luyckx from University of Zurich. - Board review-style questions to help you prepare for
certification or recertification. - Enhanced eBook version included with purchase, which allows you
to access all of the text, figures, and references from the book on a variety of devices

kidney anatomy ct: Atlas of Small Animal CT and MRI Erik Wisner, Allison Zwingenberger,
2015-02-24 Atlas of Small Animal CT & MRI is a highly illustrated diagnostic imaging guide to
common clinical disorders of dogs and cats. Contains over 3,000 high quality CT, MRI and related
diagnostic images Offers a unique approach emphasizing comparative imaging and pathologic
correlation Focuses on important imaging features relevant to imaging diagnosis of disease in dogs
and cats Written by internationally renowned experts in the field

kidney anatomy ct: Computed Tomography & Magnetic Resonance Imaging Of The
Whole Body E-Book John R. Haaga, Daniel Boll, 2016-06-06 Now more streamlined and focused
than ever before, the 6th edition of CT and MRI of the Whole Body is a definitive reference that
provides you with an enhanced understanding of advances in CT and MR imaging, delivered by a
new team of international associate editors. Perfect for radiologists who need a comprehensive
reference while working on difficult cases, it presents a complete yet concise overview of imaging
applications, findings, and interpretation in every anatomic area. The new edition of this classic
reference — released in its 40th year in print — is a must-have resource, now brought fully up to
date for today's radiology practice. - Includes both MR and CT imaging applications, allowing you to
view correlated images for all areas of the body. - Coverage of interventional procedures helps you
apply image-guided techniques. - Includes clinical manifestations of each disease with cancer
staging integrated throughout. - Expert Consult eBook version included with purchase. This
enhanced eBook experience allows you to search all of the text, figures, images, and references from
the book on a variety of devices. - Over 5,200 high quality CT, MR, and hybrid technology images in
one definitive reference. - For the radiologist who needs information on the latest cutting-edge
techniques in rapidly changing imaging technologies, such as CT, MRI, and PET/CT, and for the
resident who needs a comprehensive resource that gives a broad overview of CT and MRI
capabilities. - Brand-new team of new international associate editors provides a unique global
perspective on the use of CT and MRI across the world. - Completely revised in a new, more succinct
presentation without redundancies for faster access to critical content. - Vastly expanded section on



new MRI and CT technology keeps you current with continuously evolving innovations.

kidney anatomy ct: Pediatric Body CT Alan Daneman, 2012-12-06 Pediatric body CT began in
earnest in 1976 when for the first time a body CT machine was installed in a pediatric institution,
the Hospital for Sick Children in Toronto. The first images were received with great enthusiasm.
More recently, newer equipment with faster scan times and better resolution has enabled us to
delineate disease processes with even greater accuracy. In the past 9 years we have performed more
than 5000 body scans in children. With this experience our examination techniques have changed
and the indications for CT in children have been modified. CT has come to occupy an important and
specific place in the management of pediatric patients. The performance of body CT studies in
children is not always easy. Excellent diagnostic studies can be obtained only with a special
understanding of the problems of pediatric patients and pediatric pathology. The information
contained herein is a review of our experience with pediatric body CT, how we use body CT in
children, and its relationship to other modalities in this department.

kidney anatomy ct: CT Urography Stuart G. Silverman, Richard H. Cohan, 2007 Featuring over
500 images, this atlas is the first text on performing and interpreting CT urography. Chapters detail
the indications and techniques for CT urography, review the risks of radiation exposure, show how
normal urinary tract anatomy and variants appear on CT scans, and demonstrate a wide range of
urinary tract abnormalities as they appear on thin-section CT. The final chapter illustrates artifacts
and diagnostic pitfalls. Chapters on abnormalities follow a case-based teaching file format. Each
case is presented on a two-page spread, with images and succinct discussion of the entity and how
CT urography was used to diagnose it.

kidney anatomy ct: Multi-Detector CT Imaging Luca Saba, Jasjit S. Suri, 2013-10-21
Developments in CT technology during the last 20 years have impressively improved its diagnostic
potentialities. Part of a two-volume set that covers all aspects of CT imaging, Multi-Detector CT
Imaging: Abdomen, Pelvis, and CAD Applications contains easily searchable clinical specialty
chapters that provide specific information without need of an

kidney anatomy ct: Kidney and Pancreas Transplantation T. R. Srinivas, Daniel A. Shoskes,
2010-11-15 The transplant physicians and surgeons at Cleveland Clinic have collaborated to
produce, Kidney and Pancreas Transplantation: A Practical Guide. This volume is devoted to kidney
and pancreas transplantation and is well grounded in scientific principles, quantitative clinical
reasoning, clinical pharmacology, tested clinical practices and overall clinical applicability. Also
addressed are key aspects in the initiation, maintenance and sustained growth of viable clinical
programs in kidney and pancreas transplantation. Kidney and Pancreas Transplantation: A Practical
Guide will be of great value to transplant physicians as well as medical and surgical fellows who
intend to pursue an interest in transplantation.

kidney anatomy ct: Cross-Sectional Imaging of the Abdomen and Pelvis Khaled M.
Elsayes, 2015-03-26 This book offers concise descriptions of cross-sectional imaging studies of the
abdomen and pelvis, supplemented with over 1100 high-quality images and discussion of
state-of-the-art techniques. It is based on the most common clinical cases encountered in daily
practice and uses an algorithmic approach to help radiologists arrive first at a working differential
diagnosis and then reach an accurate diagnosis based on imaging features, which incorporate
clinical, laboratory, and other underlying contexts. The book is organized by anatomical organ of
origin and each chapter provides a brief anatomical background of the organ under review; explores
various cross-sectional imaging techniques and common pathologies; and presents practical
algorithms based on frequently encountered imaging features. Special emphasis is placed on the
role of computed tomography (CT) and magnetic resonance imaging (MRI). In addition to
algorithmic coverage of many pathological entities in various abdominopelvic organs, unique topics
are also examined, such as imaging of organ transplant (including kidney, liver and pancreas),
evaluation of perianal fistula, and assessment of rectal carcinoma and prostate carcinoma by MRI.
Cross-Sectional Imaging of the Abdomen and Pelvis: A Practical Algorithmic Approach is a unique
and practical resource for radiologists, fellows, and residents.



kidney anatomy ct: Diagnostic Radiology Anju Garg, Manavjit Singh Sandhu, Arun Kumar
Gupta, 2019-11-30 This book is a comprehensive guide to imaging techniques for the diagnosis and
management of genitourinary disorders. Divided into five key sections, the text covers diagnostic
imaging of the urinary tract and the genital tract in both men and women. This fourth edition has
been fully revised to provide clinicians with the latest advances and techniques in the field. New
chapters on radiological anatomy and novel imaging techniques have been included. Latest
guidelines and systematic-algorithms are covered to assist understanding and simplify diagnostic
reporting. Radiological images, diagrams and figures further enhance the thorough text. Key points
Comprehensive guide to diagnostic imaging techniques for genitourinary diseases and disorders
Fully revised, fourth edition detailing latest advances in the field Includes new chapters on
radiological anatomy and novel imaging techniques Previous edition (9788184486827) published in
2009

kidney anatomy ct: Multi-Detector CT Imaging Handbook, Two Volume Set Luca Saba, Jasjit S.
Suri, 2022-05-29 This two volume set covers the engineering and clinical benefits in diagnosis of
human pathologies, including the protocols and potential of advanced tomography scanning with
very high quality CT images. With contributions from world-class experts, the book examines all
aspects of CT technologies related to neck-brain, cardiovascular systems, thorax, abdomen and GI
system, pelvis and urinary system, and musculoskeletal system. It also provides coverage of CAD
applications to CT along with a discussion of the potential dangers of CT in terms of over-radiation,
particularly related to children.

kidney anatomy ct: Primer on Kidney Diseases Alfred K. Cheung, 2005-01-01 An official
publication of the National Kidney Foundation (NKF), the book provides a current overview of the
pathophysiology, diagnosis, and management of kidney diseases, fluid and electrolyte disorders,
hypertension, dialysis, and kidney transplantation. Includes new chapters on pathogenesis and
pathophysiology of diabetic nephropathy and genetic basis of glomerular and structural kidney
disorders.

kidney anatomy ct: Nephrology Secrets: First South Asia Edition - E - Book Edgar V. Lerma,
Matthew A. Sparks, Joel M. Topf, 2018-08-30 For more than 30 years, the highly regarded Secrets
Series® has provided students and practitioners in all areas of health care with concise, focused,
and engaging resources for quick reference and exam review. Nephrology Secrets : First South Asia
Edition, features the Secrets' popular question-and-answer format that also includes lists, tables,
and an easy-to-read style - making reference and review quick, easy, and enjoyable. - The proven
Secrets® format gives you the most return for your time - concise, easy to read, engaging, and
highly effective. - Covers the full range of essential topics in nephrology for in-training or practicing
professionals. - Written and fully updated by global experts and thought leaders in nephrology. - Top
100 Secrets and Key Points boxes provide a fast overview of the secrets you must know for success
in practice and on exams. - Portable size makes it easy to carry with you for quick reference or
review anywhere, anytime.

kidney anatomy ct: Nephrology Secrets E-Book Edgar V. Lerma, Matthew A. Sparks, Joel M.
Topf, 2018-02-10 For more than 30 years, the highly regarded Secrets Series® has provided
students and practitioners in all areas of health care with concise, focused, and engaging resources
for quick reference and exam review. Nephrology Secrets, 4th Edition, features the Secrets' popular
question-and-answer format that also includes lists, tables, and an easy-to-read style - making
reference and review quick, easy, and enjoyable. - The proven Secrets® format gives you the most
return for your time - concise, easy to read, engaging, and highly effective. - Covers the full range of
essential topics in nephrology for in-training or practicing professionals. - Written and fully updated
by global experts and thought leaders in nephrology. - Top 100 Secrets and Key Points boxes provide
a fast overview of the secrets you must know for success in practice and on exams. - New chapters
on home dialysis, onco-nephrology, and palliative care nephrology. - Fully updated throughout, with
clear illustrations, figures, and flow diagrams that expedite study and review. - Expert ConsultTM
eBook version included with purchase. This enhanced eBook experience allows you to search all of




the text, figures, Q&As, and references from the book on a variety of devices.

kidney anatomy ct: The Essential Med Notes Jesse M. Klostranec, Klostranec, 2012 This text
presents the most comprehensive resource available that focuses on exam preparation for the
MCCQE Part 1 and the USMLE Step 2. Written in a concise, easy-to-read style, this annually revised
text includes relevant clinical information on 29 medical subspecialties.

kidney anatomy ct: Nuclear Medicine and PET/CT - E-Book Paul E. Christian, Kristen M.
Waterstram-Rich, 2013-08-09 A comprehensive guide to procedures and technologies, Nuclear
Medicine and PET/CT: Technology and Techniques provides a single source for state-of-the-art
information on all aspects of nuclear medicine. Coverage includes relevant anatomy and physiology
and discusses each procedure in relation to the specific use of radiopharmaceuticals and the
instruments required. Edited by experts in nuclear imaging and PET/CT, Paul E. Christian and
Kristen M. Waterstram-Rich, this edition has a new chapter on MRI as it relates to nuclear medicine
and includes practical, step-by-step instructions for procedures. PET/CT focus with hybrid PET/CT
studies in several chapters provides cutting-edge information that is especially beneficial to working
technologists. CT Physics and Instrumentation chapter introduces CT as it is applied to PET imaging
for combined PET/CT studies. Authoritative, comprehensive resource conveys state-of-the-art
information, eliminating the need to search for information in other sources. Foundation chapters
cover basic math, statistics, physics, instrumentation, computers, lab science, radiochemistry, and
pharmacology, allowing you to understand how and why procedures are performed. Accessible
writing style and approach to basic science subjects simplifies topics, progressing from
fundamentals to more complex concepts. More than 50 practice problems in the math and statistics
chapter let you brush up on basic math skills, with answers provided in the back of the book. Key
terms, chapter outlines, learning objectives, and suggested readings help you organize your study. A
table of radionuclides used in nuclear medicine and PET is provided in the appendix for quick
reference. A glossary provides definitions of key terms and important concepts. High-profile editors
and contributors come from a variety of educational and clinical settings, providing a broad
philosophic and geographic perspective. New MRI Physics, Instrumentation and Clinical
Introduction chapter provides important background on MRI and its relationship with nuclear
medicine. Procedures boxes in body systems chapters provide step-by-step descriptions of clinical
procedures. Updates and revisions keep you current with the latest advances. Expanded 16-page
color insert includes more diagnostic images demonstrating realistic scans found in practice.

kidney anatomy ct: Radiology Secrets Plus E-Book Drew A. Torigian, Parvati Ramchandani,
2016-06-22 For 30 years, the highly regarded Secrets Series® has provided students and
practitioners in all areas of health care with concise, focused, and engaging resources for quick
reference and exam review. Radiology Secrets Plus, 4th Edition, by Drs. Drew Torigian and Parvati
Ramchandani, features the Secrets' popular question-and-answer format that also includes lists,
tables, and an informal tone - making reference and review quick, easy, and enjoyable. - Top 100
Secrets and Key Points boxes provide a fast overview of the secrets you must know for success in
practice and on exams. - The proven Secrets® format gives you the most return for your study time -
concise, easy to read, engaging, and highly effective. - NEW: Expert Consult eBook features online
and mobile access. - Full-color, expanded layout enhances understanding in this highly visual field. -
Thorough updates throughout by a new expert author team from the highly regarded program at
University of Pennsylvania and world-renowned contributors from top radiology programs.
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maintain balanced electrolyte levels, and
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