preparing for pet scan diet

preparing for pet scan diet is a critical step to ensure accurate imaging
results and optimal diagnostic outcomes. A PET scan, or Positron Emission
Tomography scan, relies on detecting metabolic activity in the body, which
can be influenced significantly by dietary intake prior to the procedure.
This article outlines essential guidelines for patients regarding dietary
preparation, explains why diet matters for PET scan accuracy, and provides
practical tips to follow in the days leading up to the scan. Understanding
how to properly prepare for a PET scan diet helps minimize potential
interference from blood sugar levels and enhances the clarity of the images
produced. Additionally, this article addresses common questions and concerns
related to fasting, hydration, and special dietary considerations. By
following these recommendations, patients can contribute to a more effective
and reliable PET scan experience.
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Understanding the Importance of Diet Before a
PET Scan

Proper preparation for a PET scan diet is essential because the scan detects
metabolic activity by tracking a radioactive sugar tracer injected into the
body. Since the tracer mimics glucose, blood sugar levels can impact how the
tracer is absorbed by tissues. Elevated blood glucose may compete with the
tracer, causing less accurate or misleading results. Therefore, dietary
intake directly influences the effectiveness of the scan. Maintaining
controlled blood sugar levels through dietary restrictions helps ensure the
tracer highlights areas of abnormal metabolic activity, such as tumors or
inflammation, with greater precision.

How Diet Affects PET Scan Results

When patients consume carbohydrates or sugars before a PET scan, their blood
glucose rises, which may reduce the uptake of the tracer in tissues that are
supposed to be highlighted. This can mask abnormalities or lead to false
negatives. Conversely, low blood sugar levels enhance tracer absorption in
targeted tissues, improving image quality and diagnostic accuracy.
Consequently, strict dietary control prior to the scan is necessary to



optimize conditions for the tracer to function effectively.

Role of Glucose Metabolism in PET Imaging

The PET scan uses a radioactive form of glucose, typically fluorodeoxyglucose
(FDG), which accumulates in cells with high metabolic rates. Cancer cells
generally have increased glucose metabolism compared to normal cells.
However, if the bloodstream contains excessive glucose from recent food
intake, FDG uptake may be diminished or uneven. Understanding this metabolic
mechanism highlights why diet preparation is a cornerstone of PET scan
protocols.

General Dietary Guidelines for Preparing for a
PET Scan

Adhering to specific dietary restrictions before a PET scan is wvital to
ensure the scan’s success. These guidelines focus on reducing carbohydrate
intake and stabilizing blood sugar levels. Patients are usually instructed to
follow a low-carbohydrate, high-protein diet starting 24 hours before the
scan. This approach minimizes competing glucose in the bloodstream and
facilitates clearer imaging results.

Recommended Foods During Preparation

Foods low in carbohydrates and sugars are encouraged, while proteins and fats
can be consumed moderately. Typical recommendations include:

e Lean meats such as chicken, turkey, and fish
e Eggs and dairy products like cheese and yogurt without added sugars

e Non-starchy vegetables such as leafy greens, cucumbers, and broccoli

Healthy fats including olive o0il, avocados, and nuts in moderation

Plenty of water to maintain hydration

Foods to Limit or Avoid
To maintain low blood sugar, it is essential to avoid:
e Breads, pasta, rice, and other grains
e Sugary snacks and desserts
e Fruits high in natural sugars, such as bananas, grapes, and oranges

e Sweetened beverages, including sodas and fruit juices

Alcohol, which can affect metabolism and hydration



Fasting Requirements Prior to the PET Scan

Fasting is a fundamental component of preparing for a PET scan diet. Patients
are generally required to fast for a specific period before the scan to lower
blood glucose levels and enhance tracer uptake. The duration and nature of
fasting may vary depending on the healthcare provider’s instructions and the
patient’s medical condition.

Standard Fasting Protocol

Most protocols recommend fasting for at least 4 to 6 hours before the PET
scan. During this time, patients should avoid all food and caloric beverages.
Only water is permitted to maintain hydration without affecting blood sugar.
This fasting window ensures that glucose levels are as low as possible for
optimal imaging.

Exceptions and Adjustments

Some patients, such as those with diabetes or other metabolic disorders, may
require modified fasting instructions. In such cases, medical teams will
provide personalized guidance to balance the need for fasting with patient
safety concerns.

Special Considerations for Diabetic Patients

Diabetic patients face unique challenges when preparing for a PET scan diet
due to their fluctuating blood sugar levels and medication regimens. Proper
coordination with healthcare providers is crucial to manage diabetes
effectively while adhering to scan preparation requirements.

Managing Blood Sugar Levels

Diabetic individuals should monitor their blood glucose regularly and
communicate with their medical team about the PET scan schedule. Adjustments
to insulin or oral hypoglycemic medications may be necessary to prevent
hypoglycemia during fasting. Maintaining stable glucose levels helps avoid
interference with the scan and reduces the risk of complications.

Customized Preparation Plans

Healthcare providers may recommend specific diets, fasting durations, and
medication adjustments tailored to the patient’s diabetes type and control
status. Close supervision is important to ensure both safety and scan
accuracy. Patients should never alter their medications without consulting
their doctors.



Hydration and Medication Management

Proper hydration is an important aspect of preparing for a PET scan diet.
Adequate water intake supports kidney function, helps clear the radioactive
tracer after the scan, and can improve patient comfort during the procedure.

Hydration Guidelines

Patients are encouraged to drink plenty of water before the scan, especially
during fasting periods. Clear, non-caloric fluids are allowed and recommended
to avoid dehydration. However, caffeinated or sugary drinks should be avoided
as they may affect blood sugar and metabolism.

Medication Instructions

Most routine medications can be taken as usual with water, but patients
should confirm with their healthcare provider if any adjustments are needed.
Some medications may interfere with scan results or require temporary
discontinuation. Clear communication with the medical team ensures safe and
effective preparation.

Common Foods to Avoid Before a PET Scan

To optimize the accuracy of the PET scan, patients must avoid certain foods
that can elevate blood sugar or interfere with tracer uptake. Understanding
which items to exclude helps prevent common preparation mistakes.

High-Carbohydrate and Sugary Foods

Carbohydrates break down into glucose, raising blood sugar levels and
impeding FDG tracer absorption. Foods to avoid include:

e White and whole grain breads

e Pastries, cakes, and cookies

e Rice, pasta, and cereals

e Sweetened yogurts and flavored dairy products

e Fruits with high sugar content such as mangoes, pineapples, and cherries

Processed and Fast Foods

These often contain hidden sugars, unhealthy fats, and additives that may
affect metabolism. Examples include:

e Fast food burgers and fries



e Pre-packaged snacks and microwave meals

e Sugary sauces and dressings

Practical Tips for a Smooth PET Scan Experience

Following best practices in preparing for a PET scan diet can reduce stress
and increase the likelihood of clear imaging results. Patients should plan
ahead and adhere strictly to instructions.

Preparation Checklist

1. Confirm fasting duration and dietary restrictions with the healthcare
provider.

2. Follow a low-carbohydrate diet starting at least 24 hours before the
scan.

3. Avoid all food and caloric beverages during the fasting period, except
water.

4., Stay well-hydrated with plain water.
5. Manage medications according to medical advice.

6. Wear comfortable clothing and arrive on time for the scan appointment.

Communicating with the Medical Team

Patients should inform their medical team about all medications, supplements,
and health conditions to receive tailored advice. Asking questions about the
preparation process helps clarify expectations and ensures compliance. Clear
communication is key to a successful PET scan.

Frequently Asked Questions

What foods should I avoid before a PET scan?

You should avoid high-sugar foods, carbohydrates, and caffeinated beverages
at least 24 hours before the PET scan to ensure accurate results.

Can I eat normally the day before my PET scan?

It's recommended to follow a low-carbohydrate, high-protein diet the day
before your PET scan to help reduce glucose levels in your body.



How long should I fast before a PET scan?

Typically, you need to fast for 4 to 6 hours before the PET scan, drinking
only water during this period.

Is it okay to drink water before a PET scan?

Yes, drinking water is encouraged before a PET scan to stay hydrated and help
with the distribution of the radioactive tracer.

Can I take medications before my PET scan?

You should consult your doctor about medications. Some medications might need
to be paused, while others can be taken with water before the scan.

Why is a special diet important before a PET scan?

A special diet helps lower blood sugar levels, which improves the accuracy of
the PET scan by ensuring the radioactive tracer highlights the correct
tissues.

Are there any specific diet plans recommended before
a PET scan?

Yes, doctors often recommend a low-carb, high-protein diet for 24 hours prior
to the scan, avoiding bread, pasta, fruits, and sweets.

Additional Resources

1. Preparing for Your PET Scan: A Complete Dietary Guide

This book offers a comprehensive overview of dietary recommendations
specifically tailored for patients preparing for a PET scan. It explains the
importance of low-carb, high-protein meals and provides easy-to-follow meal
plans and recipes. Readers will gain insight into how diet affects scan
accuracy and learn practical tips for fasting and hydration.

2. PET Scan Prep: Nutrition and Lifestyle Tips for Accurate Results

Focusing on both diet and lifestyle adjustments, this guide helps patients
optimize their PET scan results. It covers pre-scan dietary restrictions, the
science behind glucose metabolism, and suggestions for managing anxiety and
stress before the procedure. The book also includes advice on medications to
avoid and what to expect during the scan.

3. The Low—-Carb Diet for PET Scan Success

Dedicated to the low-carbohydrate diet necessary before a PET scan, this book
breaks down the science behind carb restriction and its role in enhancing
scan clarity. It features detailed meal plans, snack ideas, and grocery lists
to help patients stay on track. The author also addresses common challenges
and how to overcome cravings.

4. Fasting and Feeding: Dietary Strategies Before a PET Scan

This resource explains the role of fasting prior to a PET scan and how to
prepare your body through diet. It outlines different fasting protocols and
the timing of meals to maximize scan efficacy. Additionally, it provides
recommendations for hydration and managing blood sugar levels.



5. Understanding PET Scan Diet: What to Eat and What to Avoid

A straightforward guide that lists foods to consume and avoid in the days
leading up to a PET scan. It emphasizes the importance of avoiding sugar and
certain carbohydrates while incorporating protein-rich options. The book also
discusses the impact of various foods on PET scan results with practical tips
for meal preparation.

6. Nutrition Essentials for PET Scan Preparation

This book presents the essential nutritional knowledge patients need before
undergoing a PET scan. It covers macronutrient balance, timing of meals, and
the rationale behind dietary restrictions. Readers will find easy recipes, a
shopping guide, and advice on supplements and hydration.

7. The PET Scan Patient’s Diet Handbook

Designed as a quick-reference guide, this handbook provides concise dietary
instructions and checklists for PET scan preparation. It includes tips on
managing diabetes and other health conditions while following the required
diet. The book also offers guidance on post-scan nutrition and recovery.

8. Optimizing PET Scan Accuracy Through Diet

This book delves into the scientific relationship between diet and PET scan
imaging quality. It explains how glucose levels and insulin sensitivity
influence scan results and provides strategies to control these factors
through diet. The author includes meal schedules, recipes, and lifestyle
recommendations to support optimal imaging.

9. Pre-PET Scan Diet and Lifestyle Planner

A practical planner that helps patients organize their diet and daily
activities in the days leading up to a PET scan. It features tracking sheets
for meals, hydration, and medication, along with reminders and tips for
compliance. This planner aims to reduce patient anxiety and improve scan
preparation outcomes.
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topics, including specialized skills and patient-centered imaging practices. It is an excellent
reference for professionals at any stage of their career, from beginners to experts. Target Audience:
Designed for radiographers, students, residents, and practitioners exploring cutting-edge hybrid
imaging technologies, this text bridges the gap between theoretical knowledge of instrumentation
and its real-world application in both daily practice and patient care. Filling a gap: By
comprehensively covering both hybrid imaging and patient management from a radiographer’s
perspective, this textbook serves as an indispensable educational resource. It equips readers with
the knowledge and skills needed to meet the growing demand for expertise and advanced,
patient-tailored imaging in this dynamic field.

preparing for pet scan diet: PET/CT for Inflammatory Diseases Hiroshi Toyama, Yaming Li,
Jun Hatazawa, Guang Huang, Kazuo Kubota, 2019-12-20 This comprehensive guide sheds new light
on the benefits of FDG PET/CT in diagnosing inflammatory diseases. Although FDG PET/CT offers an
invaluable tool for diagnosing inflammatory diseases, the clinical evidence on its application remains
limited. To remedy this gap, each chapter of this book includes detailed descriptions of how FDG
PET/CT can be used in connection with a specific inflammatory disease. Further, the authors
discusses the precise clinical presentation, including key images and their interpretation, techniques
and diagnosis. As such, it allows readers to see for themselves how valuable FDG PET/CT is for the
diagnosis of cardiac sarcoidosis and aortitis syndrome, as well as rheumatic diseases and
neuroimflammation, and the detection of the disease focus of inflammation or fever of unknown
origin. Given its scope, this excellent collection is a valuable resource for radiologists and physicians
who are involved in nuclear medicine, as well as cardiologists, cardiovascular surgeons, and
rheumatologists.

preparing for pet scan diet: Schizophrenia or a Mysterious Illness: Jessie Cheek, 2021-01-21
When the most unpredictable happens..... Parenting is challenging under the best of circumstances.
If your child suddenly begins exhibiting strange behaviors and appears to be contracting an
unknown psychiatric or neurological illness, parenting becomes even more confusing. If the medical
professionals can’t seem to figure out what kind of disease your child has, where does a parent go
for help? Discovering the answers to Julia’s mysterious illness was a long and complicated journey. A
misdiagnosis of Schizophrenia delayed proper treatment. Once a correct diagnosis was given,
finding and receiving the appropriate treatment for her condition was another major challenge. This
story is a journey of perseverance amidst many obstacles.

preparing for pet scan diet: Nuclear Cardiology, An Issue of Cardiology Clinics Sharmila
Dorbala, Piotr Slomka, 2016-01-07 This issue of Cardiology Clinics, edited by Sharmila Dorbala and
Piotr Slomka, examines Nuclear Cardiology. Topics include Advances in SPECT Hardware and
Software; Advances in PET Hardware and Software; Technical Advances and Clinical Applications of
Cardiac PET/MR; Translational Coronary Atherosclerosis Imaging (NaF PET, FDG); Quantitative
Nuclear Cardiology Using New Generation Equipment; Myocardial Perfusion Flow Tracers;
Translational Molecular Nuclear Cardiology; Radionuclide Imaging in Congestive Heart Failure
(Sarcoid, Amyloid, Viability); Clinical Applications of Imaging Myocardial Innervation; Gated
Radionuclide Imaging Including Dyssynchrony Assessment; Clinical PET Myocardial Perfusion
Imaging Including Flow Quantitation; and Novel Applications of Radionuclide Imaging in Peripheral
Vascular Disease.

preparing for pet scan diet: The Cancer Solution Jack C. Westman, 2015-01-15 This book
should be read as a requirement for anyone diagnosed with cancer. It will serve as a tremendous
practical guide for cancer patients and their families. Thomas N. Seyfried, Professor of biology at
Boston College and author of Cancer as a Metabolic Disease: On the Origin, Management, and
Prevention of Cancer. This book is a must read for every adult as cancer remains our greatest
enemy. If you have experience with cancer, via a family member or friend, once you start reading
this book, it will be hard to put down. Peter L. Pedersen, Professor of Biological Chemistry &
Oncology, Johns Hopkins University. Dr. Westmans personal experience with cancer led him to
extensively research the state of cancer care. Strengthening the bodys own immune system to




prevent and control cancer has shown very promising results, but it is largely ignored by
mainstream cancer research and treatment. If you care about winning the war on cancer, this book
will motivate you to advocate for more funding for this line of research. Stephen L. Swanson, Past
Chair of the Board of Directors of the American Cancer Society Dr. Westmans book is amazing,
creative, innovative, different, stimulating and outstanding. Bharat B. Aggarwal, Professor of Cancer
Research, University of Texas M. D. Anderson Cancer Center.

preparing for pet scan diet: FDG-PET/CT vs. Non-FDG Tracers in Less Explored
Domains, An Issue of PET Clinics, E-Book Sandip Basu, Rakesh Kumar, Abass Alavi, 2022-06-22
In this issue, guest editors bring their considerable expertise to this important topic.Provides
in-depth reviews on the latest updates in the field, providing actionable insights for clinical practice.
Presents the latest information on this timely, focused topic under the leadership of experienced
editors in the field. Authors synthesize and distill the latest research and practice guidelines to
create these timely topic-based reviews.

preparing for pet scan diet: Updates in the Understanding and Management of Thyroid
Cancer Thomas J. Fahey, 2012-03-21 Thyroid cancer can be either common or rare, and takes
several forms in multiple populations, such as children and adolescents. The chapters in this book,
which provide state-of-the-art knowledge in understanding and treating the condition, are therefore
welcome. Our understanding of thyroid cancer is advanced by several chapters on its incidence in a
Spanish population, the functionality of p53 and the use of microarray technology in research.
Diagnostic issues include the roles of glycosylation and glycoproteins, and use of a y-camera to
evaluate the in vivo biodistributions and internal medical dosimetries of Iodine-131. The majority of
chapters address the range of possible treatment protocols, such as IGF signalling, surgical
management, sentinel lymph node biopsy, radioiodine treatment and differentiation therapy.

preparing for pet scan diet: Nutrition and Diagnosis-related Care Sylvia Escott-Stump, 2008
Provides timely, pertinent medical nutrition therapy information for the care of patients with over
360 diseases, disorders, and conditions.

preparing for pet scan diet: Teaching Patients with Chronic Conditions , 1992 This book
explains how to teach patients with congestive heart failure, COPD, Parkinson's disease, Alzheimer's
disease, arthritis, and other disorders. More than 150 pages of illustrated, large-type, reproducible
teaching aids are included so nurses can avoid writing out complete instructions for each patient.
Includes drug charts and checklists of teaching topics.

preparing for pet scan diet: Textbook of Laboratory and Diagnostic Testing Anne M Van
Leeuwen, Mickey Lynn Bladh, 2016-02-19 The team that brings you the popular Davis's
Comprehensive Handbook of Laboratory and Diagnostic Tests With Nursing Implications now brings
you the only text that explains the who, what, when, how, and why of laboratory and diagnostic
testing and connects them to clinical presentations, nursing interventions, and nursing outcomes.

preparing for pet scan diet: Contribution of FDG to Modern Medicine, Part I, An Issue of PET
Clinics Sgren Hess, 2014-10-01 This issue of PET Clinics examines the Contribution of FDG to
Modern Medicine. In the first of two issues, articles include: The Basic Principles of FDG-PET/CT
Imaging; FDG-PET in Diffuse Large B-cell Lymphoma; FDG-PET in Thoracic Malignancies;
FDG-PET/CT in Gastrointestinal Malignancies; FDG-PET/CT in Infectious and Inflammatory Diseases;
FDG in Urologic Malignancies; FDG-PET for Interventional Oncology in Liver Malignancy; FDG-PET
in Neurology and Psychiatry, and more!

preparing for pet scan diet: Journal of the National Cancer Institute , 2006 Each issue is
packed with extensive news about important cancer related science, policy, politics and people. Plus,
there are editorials and reviews by experts in the field, book reviews, and commentary on timely
topics.

preparing for pet scan diet: Nursing the Surgical Patient Rosemary Pudner, 2005-01-01
Discusses all types of surgery so will be applicable to nurse working in all settings where they will
encounter patients recovering from surgery. The nursing care is underpinned by the relevant
research findings to ensure evidence-based practice. Focuses on nursing role and so is relevant to




readers' needs. Relevant A&P and relevant pathophysiology are covered to aid understanding of the
common disorders that require surgical intervention. Learning objectives assist study Use of care
plans and case studies help relate theory to practice Boxes highlight key points and examples to aid
study A full glossary of key terms aids comprehension Summaries of key points aid revision
--Elsevier website.

preparing for pet scan diet: Bygone Chronicle Stanley J. Antonoff, 2010-12-17 The advent of
terrorism was delineated in the Garden of Eden. How else can one explain Adams bite out of the
forbidden fruit? It must have been terror driven. Chapter Two She was gorgeous. She had short,
jet-black hair with matching ebony eyes, high cheek bones, fully contoured lips, and an olive skin
complexion indigenous to some Italians . . . perfect proportion, breasts to waist to hips . . .
positioned on two long, shapely legs. She was definitely eye candy. Chapter Twenty-One Did I tell
you the purchase price for Liza Jane was insanely expensive? Did I mention that this beautiful animal
who gives me so much joy and happiness was paid for by my remarkable daughter? Did I recount
that through the power of creative suggestion, I tried to interest my sons in sharing the financing of
Liza Janes maintenance? Would it be indelicate to reveal that, so far, my sons are not buying into
this proposal? Chapter Twenty-Nine Her idea of housework was sweeping the room with a glance.
Chapter Thirty-Four

preparing for pet scan diet: Clinical Nursing Skills Sandra Fucci Smith, Donna Duell,
Barbara C. Martin, 2008 Clinical Nursing Skills 7e remains a best-selling, comprehensive source of
the essential information needed for success at all levels of nursing. With more than 1200
full-colorimages illustrating over 750 new and updated skills, this book is an invaluable tool that no
nursing student or practicing nurse should be without. Exciting new features included in the 7th
edition are: evidenced based nursing care; cultural/religious considerations; case studies; expanded
management guidelines; and a focus on community based nursing.

preparing for pet scan diet: No Regrets: Love, Laughter and Life with Colon Cancer Patsy
Petzold, 2016-09-14 Patsy was diagnosed with Stage IV colon cancer February 25th, 2013. She was
34 years old, a happy, healthy mother of 3 with no symptoms or family medical history of colorectal
cancer. Her next 3 years would be filled with chemo, surgeries, CT/PET scans and disappointments
as treatment failed to clear the cancer. But they were also filled with happiness, faith, love, laughter,
advocacy and dancing. We put her writings together in order that others can benefit from her
amazing spirit and so we can share her with the world. This is the book she always wanted to write.

preparing for pet scan diet: Women's Bodies, Women's Wisdom Christiane Northrup,
M.D., 2020-05-12 The New York Times bestselling guide to physical and emotional wellness for
women of all ages—fully revised and updated for 2020 “A masterpiece for every woman who has an
interest in her body, her mind, and her soul.”—Caroline Myss, Ph.D., author of Anatomy of the Spirit
“I recommend Women'’s Bodies, Women’s Wisdom to all women and also to all men who want to
understand and nourish the women in their lives.”—Deepak Chopra, M.D., author of Ageless Body,
Timeless Mind Emphasizing the body’s innate wisdom and ability to heal, Women'’s Bodies, Women'’s
Wisdom covers the entire range of women'’s health—from the first menstrual period through
menopause. It includes updated information on pregnancy, labor, and birth, sexuality, nutrition,
hormone replacement therapy, treating fibroids, avoiding hysterectomy, and maintaining breast and
menstrual health. Fully revised and updated to include the very latest treatment innovations and
research data, and reflecting today’s woman'’s proactive involvement in her own health care, this
important new edition will help women everywhere enjoy vibrant health with far fewer medical
interventions. Filled with dramatic case histories, Women’s Bodies, Women’s Wisdom is
contemporary medicine at its best, combining new technologies with natural remedies and the
miraculous healing powers within the body itself.

preparing for pet scan diet: The Real Life Body Book Hope Ricciotti, Monique Doyle Spencer,
2010-11-24 When you have questions about your health, you want answers from a trustworthy
source. In The Real Life Body Book, a Harvard ob-gyn has joined forces with a humor writer to
explain the full range of health issues facing young women today. This comprehensive and



authoritative guide focuses on whole body wellness and prevention, from the skin (acne, piercing,
tattooing) and the head (mental health, hormones, stress) to the bones, heart, and stomach (diet and
digestion), plus sex and reproductive wellness. If you're between the ages of twenty-one and
thirty-five and you want the latest facts about your health in a language you can understand, The
Real Life Body Book is the go-to resource for keeping your body healthy today and for the rest of
your life.

preparing for pet scan diet: Sarcoidosis, An Issue of Clinics in Chest Medicine Robert
Phillip Baughman, 2016-01-07 This issue of Clinics in Chest Medicine focuses on Sarciodosis. Drs.
Baughman and Culver have put together an expert roster of authors for articles concerning: Etiology
of sarcoidosis, Immunology of sarcoidosis, Genetics of Sarcoidosis, Diagnosis of sarcoidosis, Chest
imaging, Biomarkers and genetic profiles, Pulmonary Sarcoidosis, Neurosarcoidosis, Cardiac
Sarcoidosis, Ocular Sarcoidosis, Quality of life assessments, and more!

preparing for pet scan diet: Adult Health Nursing E-Book Kim Cooper, Kelly Gosnell,
2018-10-16 - NEW! Expanded and updated art program enhances content with original photos and
line art. - NEW! NCLEX-PN Review questions at the end of each chapter include alternate item
formats and cover all chapter objectives.
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