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Critical care nursing deals with human responses to life-
threatening health problems. Critically ill patients continue
to have high levels of acuity and complex care needs. These
patients are cared for in critical care units, intermediate care
units, outpatient settings, and at home. The critical care
nurse is challenged to provide comprehensive care for these
patients and their family members. The demand for critical
care nurses who can work across the continuum of care
continues to increase.

A solid knowledge foundation in concepts of critical care
nursing is essential for practice. Nurses must also learn the
assessment and technical skills associated with management
of the critically ill patient.

The goal of this sixth edition of Introduction to Critical
Care Nursing is to facilitate attainment of this foundation
for care of the acutely and critically ill patient. The book
continues to provide essential information in an easy-to-
learn format. The textbook is targeted to both undergradu-
ate nursing students and experienced nurses who are new
to critical care. Both groups have found past editions of
the book beneficial. In fact, undergraduate students who
have taken a critical care course based on this textbook have
easily passed critical care courses offered in their first nurs-
ing position!

ORGANIZATION

Introduction to Critical Care Nursing is organized into three
sections. Part 1, Fundamental Concepts, introduces the reader
to critical care nursing; psychosocial concepts related to pa-
tients, families, and nurses; and legal, ethical, and end-of-life
issues related to critical care nursing practice. Part 2, Tools for
the Critical Care Nurse, remains a unique feature of this text.
Chapters in this section provide vital information concerning
comfort and sedation, nutrition, recognition of dysrhythmias,
hemodynamic monitoring, airway management and mechani-
cal ventilation, and management of life-threatening emergen-
cies. These chapters provide information related to the many
treatments and technologies that acutely and critically ill
patients receive.

The final chapters of the book complete Part 3, Nursing
Care during Critical Illness. The nursing process is used as
an organizing framework for each chapter. Nursing care
plans continue to be included so that nurses new to critical
care become familiar with nursing diagnoses and interven-
tions common to many critically ill patients. A summary of
anatomy and physiology is provided, as are pathophysiology
diagrams for common problems seen in critical care. Fea-
tures of each chapter include pharmacology tables, evidence-
based practice boxes, clinical and laboratory alerts, geriatric
considerations, critical thinking exercises, case studies,
genetics, and a new feature on bariatric considerations.

Another new feature is exemplars related to the Quality and
Safety Education for Nurses (QSEN) competencies. Addi-
tions and revisions have been made based on reader feedback
and current trends.

SPECIAL FEATURES

This edition features a full-color design with updated full-

color figures to enhance reader understanding. Many new

and revised learning aids appear in the sixth edition to high-
light chapter content:

+ Evidence-Based Practice boxes identify problems in patient
care, ask pertinent questions related to the problems, supply
evidence addressing the questions, and offer implications for
nursing practice. Most boxes provide references to system-
atic reviews and meta-analyses that provide a greater synthe-
sis of the research evidence related to a problem. New to this
edition is the AACN’s new system for Level of Evidence: A,
B,C,D, E,and M.

+ QSEN Exemplars present examples of quality and safety
competencies in critical care.

+ Genetics boxes discuss disorders with a genetic compo-
nent, including diabetes, Marfan syndrome, and cystic
fibrosis.

+ Clinical Alerts highlight particular concerns, significance,
and procedures in a variety of clinical settings to help stu-
dents understand the potential problems encountered in
that setting.

+ Laboratory Alerts detail both common and cutting-edge
tests and procedures to alert students to the importance of
laboratory results.

+ Geriatric Considerations alert the user to the special
needs of the older patient in the critical care environment.

+ Bariatric Considerations provide information related to
the bariatric patient because these patients often present
unique challenges in the delivery of care.

+ Client-specific Case Studies with accompanying ques-
tions help students apply the chapter’s content to real-
life situations while also testing their critical-thinking
abilities. Answers for these questions and the Critical
Thinking Exercises found at the end of each chapter,
are included in the Lesson Plan on the companion
Evolve Web site, which is free to instructors upon
adoption.

+ Nursing Care Plans describe patient diagnoses, outcomes,
nursing interventions, and rationales.

+ Pathophysiology Flow Charts expand analysis of the
course and outcomes of particular injuries and disorders.

+ Pharmacology Tables reflect the most current and most
commonly used critical care medications.

+ A new Appendix, presents the QSEN pre-licensure knowl-
edge, skills, and attitudes.

xiii
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NEW CHAPTER

In addition to the new and updated special features, a new
chapter on transplantation (Chapter 21, Solid Organ Trans-
plantation) is found in this edition. Assessment and manage-
ment of the organ donor and management of the patient
after transplantation has become more common in critical
care units. Concepts in this chapter tie in knowledge learned
throughout the text; therefore it makes an excellent chapter
to complete the textbook.

EVOLVE RESOURCES

We are pleased to offer additional content and learning aids
to both instructors and students on our Evolve companion
Web site, which has been customized for the new edition and
is available at http://evolve.elsevier.com/Sole/.

For Students

Student resources on the Evolve site include the following:

+ Review Questions, consisting of multiple-choice and
multiple-response questions and answer rationales for
each chapter.

+ Animations and Video Clips, which feature innovative
content from supplemental materials.

+ 15 Procedures from the new edition of Mosby’s Nursing
Skills, which demonstrate many of the primary proce-
dures important in critical care nursing.

For Instructors

Instructor Resources on the Evolve site include the following
materials:
+ A TEACH For Nurses Lesson Plan, which provides the
following for each chapter:
+ Objectives and teaching focus.
+  Nursing curriculum standards, including QSEN, concept-
based curricula, BSN Essentials, Adult CCRN, and PCCN.

+ Teaching and learning activities related to the chapter
content outline.

+ Brand new case study with questions and answers.

+ Answers to the Case Study and Critical Thinking Exer-
cises presented in the textbook.

+ A PowerPoint Presentation collection of more than 1400
slides offers a presentation for every chapter. The presen-
tation includes chapter images, lecture notes, and audi-
ence response questions, and a few select chapters include
a progressive case study.

+ An electronic Test Bank of more than 750 questions.

+ An Image Collection including all of the images from the
text.

Instructors have access to the student resources as well.

Evolve can also be used to do the following:

+ Publish your class syllabus, outline, and lecture notes.

+  Set up “virtual office hours” and e-mail communication.

+ Share important dates and information through the on-
line class calendar.

+ Encourage student participation through chat rooms

and discussion boards.

Critical care nursing is an exciting and challenging field.
Healthcare organizations need critical care nurses who are
knowledgeable about basic concepts as well as research-
based practice, are technologically competent, and are caring
toward patients and families. Our hope is that this edition of
Introduction to Critical Care Nursing will provide the founda-
tion for critical care nursing practice.

MLS
DGK

MJM
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Consider working in a care setting where the patients have
life-threatening conditions and need intense, round-the-
clock care by a team of multiprofessionals. The nurse/patient
ratio is low, sometimes 1:1, to ensure that care is delivered
timely and that response to treatment is continuously as-
sessed. Technology is abundant and readily available to assist
in managing these complex, acutely ill patients. Treatment
varies, but often includes mechanical ventilation, multiple
invasive lines, hemodynamic monitoring, and administration
of many medications and fluids. This scenario depicts the
essence of critical care. Many nurses choose to work in criti-
cal care settings because they enjoy working in a fast-paced
environment that provides much contact with patients, fam-
ilies, and their multiprofessional colleagues. They constantly
are learning new concepts in treatment and technology.
Although not a career for every nurse, critical care nursing
provides an exciting opportunity for those who thrive in
working in such an environment.

DEFINITION OF CRITICAL CARE NURSING

Critical care nursing is concerned with human responses to
life-threatening problems, such as trauma, major surgery, or
complications of illness. The human response can be a phys-
iological or psychological phenomenon. The focus of the
critical care nurse includes both the patient’s and family’s
responses to illness and involves prevention as well as cure.
Because patients’ medical needs have become increasingly
complex, critical care nursing encompasses care of both
acutely and critically ill patients.

2
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EVOLUTION OF CRITICAL CARE

The specialty of critical care has its roots in the 1950s, when
patients with polio were cared for in specialized units. In the
1960s, recovery rooms were established for the care of patients
who had undergone surgery, and coronary care units were
instituted for the care of patients with cardiac problems. The
patients who received care in these units had improved out-
comes. Figure 1-1 depicts an early cardiac surgical unit. Critical
care nursing evolved as a specialty in the 1970s with the devel-
opment of general intensive care units. Since that time, critical
care nursing has become increasingly specialized. Examples
of specialized critical care units are cardiovascular, surgical,
neurological, trauma, transplantation, burn, pediatric, and
neonatal units. Figure 1-2 shows a modern critical care unit.

Critical care nursing has expanded beyond the walls of
traditional critical care units. For example, critically ill pa-
tients are cared for in emergency departments; postanesthesia
units; step-down, intermediate care, and progressive care
units; and interventional radiology and cardiology units.
Critical care is also delivered during transport of critically ill
patients from the field to the acute care hospital and during
interfacility transport. With advances in technology, the elec-
tronic intensive care unit (eICU) has emerged as another
setting for critical care nursing. In an eICU, patients are
monitored remotely by critical care nurses and physicians.’”
Acutely ill patients with high-technology requirements or
complex problems, such as patients who are ventilator depen-
dent, may be cared for in medical-surgical units, in long-term
acute care hospitals, or at home.
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FIGURE 1-1 Early cardiac surgical critical care unit circa 1967,
called the Cardiac Constant Care Unit. Note the open bay
concept of care delivery, large cardiac monitor at foot of bed,
and absence of multiple pumps. (Reprinted with permission,
Cleveland Clinic Center for Medical Art & Photography ©
2011-2012. All rights reserved.)

FIGURE 1-2 Modern Critical Care Unit. Note private room and abundance of electronic

BOX 1-1 COMPETENCIES OF NURSES

CARING FOR THE CRITICALLY
ILL

e Clinical judgment and clinical reasoning skills

e Advocacy and moral agency in identifying and resolving
ethical issues

e Caring practices that are tailored to the uniqueness of the
patient and family

e Collaboration with patients, family members, and health-
care team members

e Systems thinking that promotes holistic nursing care

e Response to diversity

e Facilitator of learning for patients and family members,
team members, and the community

e Clinical inquiry and innovation to promote the best patient
outcome

Data from American Association of Critical-Care Nurses. The AACN
synergy model for patient care. www.aacn.org/wd/certifications/
content/synmodel.pcms?pid=1&&menu=certification; 2011.
Accessed May 30, 2011.

Acute and critical care nurses practice in varied settings
to manage and coordinate care for patients who require in-
depth assessment, high-intensity therapies and interven-
tions, and continuous nursing vigilance. They also func-
tion in various roles and levels, such as staff nurse, educator,
and advanced practice nurse. Competencies for critical
care nursing practice are listed in Box 1-1.
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equipment supporting patient care management. (Reprinted with permission, Cleveland
Clinic Center for Medical Art & Photography © 2011-2012. All rights reserved.)
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PROFESSIONAL ORGANIZATIONS

Several professional organizations support critical care prac-
tice. These include the American Association of Critical-Care
Nurses (AACN) and the Society of Critical Care Medicine
(SCCM).

American Association of Critical-Care Nurses

The AACN is a professional organization that was established
in 1969 to represent critical care nurses. The AACN is the larg-
est nursing specialty organization in the world, with over
80,000 members, dedicated to providing knowledge and re-
sources to those caring for acutely and critically ill patients.® In
addition to the national organization, more than 240 chapters
are in existence to support critical care nurses at the local level.”
The mission of the organization focuses on assisting acute and
critical care nurses to attain knowledge and influence to deliver
excellent care. The vision of the organization supports creating
a healthcare system driven by the needs of patients and families
in which critical care nurses make their optimal contributions,
which is described as synergy.® The synergy model is shown in
Figure 1-3.

The association promotes the health and welfare of criti-
cally ill patients by advancing the art and science of critical
care nursing and supporting work environments that
promote professional nursing practice.*!! Values of the orga-
nization include accountability, advocacy, integrity, collabo-
ration, leadership, stewardship, lifelong learning, quality,
innovation, and commitment. These values are supported
through education, research, and collaborative practice.® An
ethic of care that focuses on compassion, collaboration,

Functional change,
behavioral change,
trust, ratings, satisfaction,
comfort, quality of life
Patient

Physio

|ogica| Patient

changes, characteristics
presence or
absence of Nurse

competencies

care or treatment System

objectives
were attained

Recidivism,
costs/resource

Nurse utilization

FIGURE 1-3 The American Association of Critical-Care Nurses
Synergy Model for Patient Care. (From Curley M. Patient-nurse
synergy: optimizing patients’ outcomes. American Journal of
Critical Care. 1998;7:69.)
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accountability, and trust guides the organization’s mission,
vision, and values.

The benefits of AACN membership include continuing
education offerings, educational advancement scholarships,
research grants, awards, and several official publications:
Critical Care Nurse, American Journal of Critical Care, AACN
News, and AACN Advanced Critical Care. The organization
also publishes Practice Alerts, which present succinct, evi-
dence-based practices that are to be applied at the bedside.
The organization also sponsors the Beacon Award for Excel-
lence. Units apply for this honor, which is given for excep-
tional care, improved outcomes, and greater satisfaction with
care. Nurses who work in a Beacon unit generally work in a
positive and supportive setting. Membership information
and other general information are available by contacting the
AACN at 1-800-899-AACN or online at www.aacn.org. The
website provides a wealth of information related to critical
care for both members and nonmembers.

Society of Critical Care Medicine

The SCCM is a multiprofessional scientific and educational
organization. The SCCM was founded in 1970 by a group of
physicians, and it has grown to more than 15,000 members in
over 100 countries. The mission of the organization is to
secure the highest-quality care for all critically ill and injured
patients. The vision of the SCCM is to have a healthcare sys-
tem in which all critically ill and injured persons receive care
from a multiprofessional team directed by an intensivist
(physician who has education and training in the manage-
ment of the critically ill patient and is board-certified). These
teams use knowledge, technology, and compassion to provide
timely, safe, effective, and efficient patient care.*!

The SCCM is dedicated to ensuring excellence and consis-
tency in critical care practice through education, research, and
advocacy.’! Membership in the SCCM is open to physicians
and other healthcare providers in critical care, including
nurses, respiratory therapists, and pharmacists. The SCCM
publishes Critical Care Medicine, New Horizons: The Science
and Practice of Acute Medicine, and Pediatric Critical Care
Medicine. Membership and other information are available
online at www.sccm.org.

Other Professional Organizations

Other professional organizations also focus on improving care
of critically ill patients. Examples include the American College
of Chest Physicians (www.chestnet.org), the American Tho-
racic Society (www.thoracic.org), and the professional sci-
entific councils of the American Heart Association (www.
americanheart.org). Nurses can apply for membership in
these and other related professional organizations.

CERTIFICATION

Critical care nurses are eligible for certification. Certification
validates knowledge of critical care nursing, promotes profes-
sional excellence, and helps nurses to maintain a current knowl-
edge base.® The AACN Certification Corporation oversees the
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critical care certification process. Its primary purpose is to pro-
tect the consumer by establishing high standards of professional
practice.’

The certification for nurses in acute and critical care bed-
side practice is known as CCRN or PCCN. The CCRN certi-
fication is available for nurses who provide care of critically
ill adult, pediatric, or neonatal populations. The CCRN-E
credential is available for nurses working in eICUs. The
PCCN is for nurses who provide acute care in progressive
care, telemetry, and similar units. Once nurses achieve the
CCRN or PCCN credential, they may be eligible to sit for
additional subspecialty certification in cardiac medicine
(CMQ) or cardiac surgery (CSC).

Other certifications are available for managers and advan-
ced practice nurses. AACN has partnered with the American
Organization of Nurse Executives (AONE) to offer certification
for critical care managers and leaders, the CNML. Advanced
practice certification for critical care nurses is also available.
Acute and critical care clinical nurse specialists can seek the
CCNS credential. Acute care nurse practitioners can become
certified as ACNPC.

All certifications have eligibility requirements to sit for the
examination. Continuing education and ongoing care for
acute or critically ill patients are required for recertification.

The AACN certification credentials are based on a synergy
model of practice, which states that the needs of patients
and families influence and drive competencies of nurses (see
Figure 1-3 and Box 1-1). Each patient and family is unique,
with a varying capacity for health and vulnerability to illness.
Patients who are more severely compromised have more
complex needs, and nursing practice is based on meeting
these needs.!”

STANDARDS

Standards serve as guidelines for clinical practice. They estab-
lish goals for patient care and provide mechanisms for nurses
to assess the achievement of patient goals, regardless of the
setting for practice. The AACN Standards for Acute and Criti-
cal Care Nursing Practice describe practice for nurses who
care for critically ill patients.!”” The standards of practice
delineate the nursing process: collect data, determine diagno-
ses, identify expected outcomes, develop a plan of care,
implement interventions, and evaluate progress towards
goals. The standards of professional performance (Box 1-2)
describe expectations of the acute and critical care nurse.

CRITICAL CARE NURSE CHARACTERISTICS

Essential nursing practices include monitoring and assess-
ment; reassessment, interpreting information, and problem
solving; evaluation of progress to outcomes; development of
sustainable evidence-based practice; coordination of team
activities and the plan of care; patient and family education;
and team skill development. The acuteness of patients’ ill-
nesses makes their care the top priority of critical care nurses.
A missed detail in care could easily result in an adverse event

STANDARDS OF
PROFESSIONAL

BOX 1-2

PERFORMANCE

The Nurse Caring for Acute and Critically lll Patients:

e Systematically evaluates the quality and effectiveness of
nursing practice

e Evaluates own practice in relation to professional practice
standards, guidelines, statutes, rules, and regulations

e Acquires and maintains current knowledge and compe-
tency in patient care

e Contributes to the professional development of peers and
other healthcare providers

e Acts ethically in all areas of practice

e Uses skilled communication to collaborate with the health-
care team to provide care in a safe, healing, humane, and
caring environment

e Uses clinical inquiry and integrates research findings into
practice

e Considers factors related to safety, effectiveness, cost,
and impact in planning and delivering care

e Provides leadership in the practice setting for the
profession

Data from Bell, L. (2008). AACN Scope and Standards for Acute and
Critical Care Nursing Practice. Aliso Viejo, CA: American Association
of Critical-Care Nurses.

or even death. Critical care nurses are understandably very
protective of their patients, wanting to make sure optimal
outcomes are achieved. They typically are very busy and en-
grossed in their work. They are familiar with the noises,
lights, and frequent interruptions of their patients’ care. They
know what to do and act quickly when doing so is indicated.
A high level of organization is maintained to make sure
everything is done.

In addition to technical competence, critical care nurses
establish relationships with patients and families.*® Relation-
ships are an important part of critical care nursing practice.
These relationships develop despite heavy workloads, and
sometimes a lack of time to meet the psychosocial and spiri-
tual needs when caring for an acutely ill patient.>>*’

Juggling the patients’ needs, the time available to care for
them, and the nurse’s needs make the job particularly chal-
lenging yet rewarding at the same time. Stress, burnout, and
moral distress are issues that critical care nurses face because
of the fast-paced environment, critical nature of illness, and
issues surrounding life and death of patients. Well-educated
and highly motivated critical care nurses may bring to the job
perfectionist tendencies and unrealistic expectations of self,
further contributing to high stress levels. Support groups and
debriefing conducted by professionals are strategies to help
reduce stress, anxiety, and moral distress.

QUALITY AND SAFETY EMPHASIS

Quality and safety are essential components of patient care.
Patients are at risk for a myriad of harms, which increase
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morbidity, mortality, length of hospital stay, and costs for
care. Since the publication of the Institute of Medicine
(IOM) landmark report in 1999, To Err is Human: Building a
Safer Health System, quality and safety initiatives have been
forefront in health care delivery.”” The Quality and Safety
Education for Nurses (QSEN) project, sponsored by the
American Association of Colleges of Nursing, provides a road
map for integrating quality and safety principles into preli-
censure nursing education.’® The QSEN curriculum defines
six core competencies that provide a foundation by which
nurses may continuously deliver quality, safe nursing care
in a variety of healthcare settings: patient-centered care, team-
work and collaboration, evidence-based practice, quality im-
provement, informatics, and safety. Specific knowledge, skills,
and attitudes associated with each competency are
defined (Appendix A) and will be incorporated into nursing
program accreditation standards. Specific applications of
QSEN competencies to critical care nursing topics are inte-
grated throughout this text. Additional resources are related
to the QSEN project (www.gsen.org). Many nursing pro-
grams have already implemented the QSEN standards into
their curricula.

Nurses and other health care professionals have been
challenged to reduce medical errors and promote an envi-
ronment that facilitates safe practices. A 40% reduction in
preventable hospital conditions over a 3-year period would
result in 1.8 million fewer injuries and 60,000 fewer deaths.*

Overview of Critical Care Nursing

The Joint Commission has identified National Patient
Safety Goals to be addressed in hospitals, long-term care
facilities, and other agencies that it accredits.’® Examples
are shown in Box 1-3; however, because goals are updated
annually, it is important to regularly review The Joint
Commission website (www.jointcommission.org). Staff
nurses are responsible for assisting in implementation of
the goals.

Initiatives to promote a safe environment are being pro-
moted by the government and other national groups, such
as the Institute for Healthcare Improvement (IHI). The
federal Partnership for Patients focus is on reducing all-
cause harm to patients, such as preventing infection, falls,
and pressure ulcers (Box 1-4), which are common compli-
cations of critical illness. An action plan for reducing
healthcare-associated infections, and preventing infections
with multidrug-resistant organisms has also been crafted by
the federal government.*®

The IHI Protecting 5 Million Lives campaign challenged
hospitals to adopt changes in care to save lives and prevent
patient injuries.”> A component of many of the IHI recom-
mendations is the concept of bundles of care. Bundles are
described as evidence-based best practices that are done as
a whole to improve outcomes.’® Many bundles are de-
scribed in the literature, such as the ventilator bundle.
Bundles relevant to critical care are discussed throughout
the textbook.

BOX 1-3 EXAMPLES OF PATIENT SAFETY GOALS

Improve Accuracy of Patient Identification
e Use at least two methods of patient identification
e Ensure correct patient identification for blood transfusions

Improve Communication among Healthcare Providers
e Report critical results of tests and diagnostic procedures on
a timely basis

Improve Medication Safety

e |abel all medications and containers, including syringes and
medicine cups

e Reduce harm associated with administration of anticoagu-
lants

Reduce Risk of Health Care-Associated Infection

e Comply with guidelines for hand hygiene

e |Implement evidence-based guidelines for prevent infection
with multidrug-resistant organisms

e Implement evidence-based guidelines to prevent central
line—associated bloodstream infections

e |Implement evidence-based guidelines to prevent surgical
site infection

Reconcile Medications across the Continuum of Care

e Compare patient’s current (home) medications with those
ordered during hospitalization

e Communicate a complete list of medications to the next

provider when patients are transferred within an organization
or to another setting

e Provide patient with a complete list of medications upon
discharge

e |Implement a modified medication reconciliation process in
settings where medications are ordered in small amounts or
for a short duration

Identify Safety Risks
e Assess patients for suicidal risk

Prevent Complications Associated with Surgery and

Procedures

e Conduct a preprocedure verification process to ensure that
surgery is done on the correct patient and site

e Mark the correct procedure site

e Perform a “time-out” before the procedure to ensure that
the correct patient, site, and procedure are identified

Prevent Indwelling Catheter-Associated Urinary Tract

Infection

e |nsert indwelling catheters according to established
guidelines

* Manage indwelling catheters according to established guide-
lines

* Measure and monitor prevention processes and outcomes
in high-volume areas

Data from The Joint Commission. National Patient Safety Goals. www.jointcommission.org/PatientSafety/NationalPatientSafetyGoals; 2012.

Accessed September 5, 2011.
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BOX 1-4 REDUCING ALL-CAUSE HARM

e Adverse drug events

e |nfections
e Catheterassociated urinary tract infections (CAUTI)
e Central line—associated bloodstream infections (CLABSI)
e Surgical site infections
e \entilatorassociated pneumonia (VAP)

e |njuries from falls and immobility

e QObstetric adverse events

® Pressure ulcers

e \enous thromboembolism (VTE)

e Other hospital-acquired conditions

Data from U.S. Department of Health and Human Services. Partner-
ship for patients: better care, lower costs. http://www.healthcare.
gov/compare/partnership-for-patients/index.html. Accessed May 29,
2011.

Another strategy to improve patient safety is the imple-
mentation of rapid response teams or medical emergency
teams to address changes in patients’ conditions.'*!*?! These
teams bring critical care expertise to the bedside to assess and
manage patients whose conditions are deteriorating. Al-
though the majority of rapid response calls are initiated by
healthcare team members, patients and families should also
be empowered to activate the team if needed. The goal of a
rapid response team is to identify and manage both unstable
patients and those at high risk for cardiopulmonary arrest to
prevent unnecessary deaths. Critical care nurses are often the
leaders on such teams. Data show implementation of rapid
response teams reduces episodes of cardiac arrest but not
mortality.'

EVIDENCE-BASED PRACTICE

Clinical practice guidelines are being implemented to en-
sure that care is appropriate and based on research. Exam-
ples of guidelines include management of sedation and
nutritional support of critically ill patients. These and other
relevant guidelines are discussed throughout the textbook.

The National Guideline Clearinghouse provides a compen-
dium of guidelines published by various professional orga-
nizations and health care agencies (www.guidelines.gov).
Advanced practice nurses often assist the staff in developing
and implementing evidence-based practice guidelines.

Nurses are encouraged to implement care that is evidence-
based and to challenge practices that have “always been done”
but are not supported by clinical evidence. Research studies
are graded by the quality of evidence, with many different
schemes used by professional organizations and individuals
to rate the quality of research. Meta-analysis of many related
research studies is considered to be the highest level of
evidence; the next highest is derived from the randomized
controlled trial (RCT). After rating the evidence, recommen-
dations for practice are provided. The AACN scale for rating
evidence (Table 1-1) is a simple-to-use method for evaluating
research studies.” Nurses can get involved in research in many
ways, including participating in unit-based journal clubs to
review studies and rate their quality.

HEALTHY WORK ENVIRONMENT

The culture of a critical care unit includes its shared values,
attitudes, and beliefs, which in turn reflect behavioral norms
that guide the functional dynamics of staff interactions. In-
teractions among providers, especially nurses and physicians,
affect patient safety, clinical outcomes, and the recruitment
and retention of nurses.

The AACN initiated a campaign to create work environ-
ments that are safe, healing, and humane.? Essential compo-
nents of healthy work environments include respect, respon-
sibility, and acknowledgment of the unique contributions of
patients, families, nurses, and healthcare team members
(Figure 1-4). Other aspects of a healthy work environment
include effective decision making, appropriate staffing,
meaningful recognition, and authentic leadership. Commu-
nication and collaboration warrant additional discussion
because they provide the foundation for achieving a healthy
work environment.

TABLE 1-1  AMERICAN ASSOCIATION OF CRITICAL-CARE NURSES’ LEVELS OF RESEARCH
EVIDENCE

LEVEL DESCRIPTION

A Meta-analysis of multiple controlled studies or metasynthesis of qualitative studies with results that consistently
support a specific action, intervention, or treatment

B Well-designed controlled studies, both randomized and nonrandomized, with results that consistently support a specific
action, intervention, or treatment

C Qualitative, descriptive, or correlational studies; integrative reviews; systematic reviews; or randomized controlled trials
with inconsistent results

D Peer-reviewed professional organizational standards, with clinical studies to support recommendations

E Theory-based evidence from expert opinion or multiple case reports

M Manufacturer's recommendation only

From Armola RR, Bourgault AM, Halm MA, Board RM, Bucher L, Harrington L, Heafey C, Lee RK, Shellner PK, Medina J: Upgrading the American
Association of Critical-Care Nurses' evidence-leveling hierarchy. American Journal of Critical Care. 2009; 18:405-409.
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Communication

Effective communication is essential for delivering safe
patient care. Many adverse events are directly attributable
to faulty communication. At least half of all communica-
tion breakdowns occur during handoff situations, when
patient information is being transferred or exchanged.*?
Common handoff situations include nursing shift reports,
transcription of verbal orders, and interfacility patient
transfers. Barriers to effective handoffs are noted in
Box 1-5.1°

Standardized approaches can improve communication
and are easily learned. Approaches include Ask-Tell-Ask, a
strategy for encouraging nurses to assess concerns before
providing more information, especially when discussing
stressful issues with patients and families. Tell Me More is a
tool that encourages information sharing in challenging situ-
ations, and the SBAR approach—Situation, Background,
Assessment, Recommendation—is useful in communication,
especially with physicians (Box 1-6).22* The SBAR technique
delivers information in a way that is brief and action ori-
ented. One researcher modified the SBAR for nurse-to-nurse
reporting to SBAP—Situation, Background, Assessment,
Plan.® The box, “QSEN Exemplar,” illustrates an example of
SBAR communication for a patient handoff. Other strategies

BARRIERS TO EFFECTIVE
HANDOFF COMMUNICATION

¢ Physical setting: background noise, lack of privacy, inter
ruptions

e Social setting: organizational hierarchy and status issues

e Language: differences between people of varying racial
and ethnic backgrounds or geographical areas

e Communication medium: limitations of communications
via telephone, e-mail, paper, or computerized records ver
sus face-to-face

BOX 1-5

BOX 1-6 SBAR APPROACH

S—Situation: State what is happening at the present time
that has warranted the SBAR communication.

B—Background: Explain circumstances leading up to this
situation. Put the situation into context for the reader/
listener.

A—Assessment: State what you think is the problem.

R—Recommendation: State your recommendation to
correct the problem.
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QSEN EXEMPLAR

SBAR for Teamwork and Collaboration

Best Practice Tool: The Situation-Background-Assessment-
Recommendation (SBAR) report methodology may be particu-
larly helpful in the critical care setting as a method of improv-
ing interdepartmental and shift-to-shift information transfer. A
sample transfer SBAR report is illustrated:

Situation: My name is (caregiver): Mary Smith, RN from
the (unit) emergency department. | will be transferring (pa-
tient name) John Jones, a (age) 34-yearold (gender) male
admitted (time/date) 3 hours ago with (diagnosis) diabetic
ketoacidosis, to (receiving department) medical ICU. Attend-
ing physician is Dr. Michael Miller.

Background: Pertinent history — type 1 diabetes for 20 years;
on insulin pump; managed pump failure 24 hours ago inappro-
priately; renal insufficiency. Summary of episode of care:

e Admitting glucose 648 mg/dL; positive ketones; pH 727,
PaO, 90 mm Hg; PaCO, 20 mm Hg; HCO; 12 mEg/L; K*
3.4 mEqg/L; BUN 40 mg/dL; creatinine 1.8 mg/dL; admitting
weight 65 kg; lethargic

e Received 1 L normal saline in field. Normal saline now in-
fusing at 200 mL/hr.

e Received IV bolus of 6.5 units regular insulin at 1300. Insu-
lin infusion of 100 units regular in 100 mL normal saline
infusing at 7.5 units per hour (75 mL/hr). 1500 repeat glu-
cose 502 mg/dL.

e 20 mEq potassium chloride infused in emergency depart-
ment

e 200 mL urine output last hour — hourly intake and output

e Hemoglobin Alc level 6 weeks ago was 9.2% (patient
report)

Assessment:

e Vital signs: B/P 102/60 mm Hg; Pulse 106 beats/min; Res-
pirations 30 breaths/min; Temperature 37.5° C

e |ntake: 1400 mL Output: 450 mL

e Pain level: 0/10

e Neurological: Lethargic; but responsive to stimuli

e Respirations: Deep with acetone odor noted. Lungs clear.

e Cardiac: S1/S2; no murmurs

e Cardiac rhythm: Sinus tachycardia

e Code Status: Full

e Gl: Abdomen soft/slightly distended, hypoactive bowel
sounds

e GU: Voiding frequently. Urine concentrated.

e Skin: Skin dry with poor turgor; intact

e |V: (location) right forearm (catheter size) 18 g (condition)
no redness/edema

e Assessment: Diabetic ketoacidosis secondary to poorly
managed insulin pump failure with gradual improvement of
glucose over past 2 hours

Recommendation:

e Hourly vital signs

e Repeat glucose, K*, arterial blood gas due at 1600 today.

e Continue normal saline at 200 mL/hour for 4 hours

e |V insulin infusion at 6.5 units (6.5 mL) per hour — bedside
glucose monitoring hourly and adjust per protocol

e Monitor urine output hourly

e Contact Dr. Miller with 1600 lab work for further orders

e Refer to diabetes educator and clinical dietitian

e Repeat renal profile in AM

to improve handoff communication include standardizing
processes for the handoff situation, using checklists to prompt
and document essential information, and training all person-
nel in effective communication techniques.

Communication techniques and protocols from other
high-risk industries have been implemented in healthcare
settings to improve patient safety.?**** One technique comes
from the aviation industry crew resource management
(CRM). Flight crews depend on precise communication to
ensure passenger safety. CRM was developed to promote
communication and accountability among team members.
In a CRM environment, everyone from the captain of the
aircraft to the baggage handlers on the ground shares respon-
sibility for safe flight operations. Differences in training are
acknowledged and respected, but each member of the team is
empowered and has the autonomy to address problems with-
out fear of retaliation or ridicule. Several components that
underpin the effectiveness of CRM are pertinent to critical
care nursing. One CRM principle is to monitor others’
actions by double-checking, verifying, and when necessary,
correcting inaccurate or ambiguous information.'® A compa-
rable situation in nursing is administration of blood products
and high risk medications, where an additional independent
double verification is required. Situational awareness is a sec-
ond component of CRM and means being aware of one’s
surroundings. The expectation is that if something seems
wrong, individuals should trust their “gut instinct” and speak
up to correct the situation.!®

Collaboration

The ultimate goal of true collaboration in critical care is to
create a culture of safety, defined as a nonhierarchical culture
where all members have the opportunity, as well as the duty,
to ensure safe and effective care.’’ As with effective commu-
nication, collaboration is founded on mutual respect and the
recognition that each discipline involved in patient care
brings distinct skills and perspectives to the table.

One strategy for collaboration is the implementation of
multiprofessional bedside rounds one to two times per
shift. Intensivist-led rounds and daily goal setting are rec-
ommended to address patient care issues and adherence to
recommended guidelines and bundles of care.®*° Exam-
ples of daily goals to be addressed are noted in Box 1-7. In
addition, patients and families are continually updated
about the patient’s condition with this increased frequency
of communication. In some instances, families are actually
included in the team rounds, facilitating communication
and involvement.

Conducting morning briefings before interdisciplinary
rounds is another strategy to improve communication, col-
laboration, and patient safety. Suggested content of the morn-
ing briefings include answers to three questions: (1) What
happened during the night that the team needs to know (e.g.,
adverse events, admissions)? (2) Where should rounds begin
(e.g., the sickest patient who needs the most attention)? and
(3) What potential problems have been identified for the day
(e.g., staffing, procedures)?*®
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BOX 1-7 ITEMS TO CONSIDER IN DAILY MULTIPROFESSIONAL ROUNDS

e Discharge needs
e Greatest safety risk
* Implementation of ventilator “bundle”
¢ Head-of-bed elevation
e Titration of sedation for assessing readiness to extubate
e Prophylaxis for peptic ulcer disease
* Prophylaxis for venous thromboembolism
e Assessment and recommended follow-up
e Cardiac and hemodynamic status
e \olume status
e Neurological status
e Pain management
e Sedation needs
e Gastrointestinal status, including bowel management
e Nutrition
e Skin issues

e Activity
e |nfection status (culture results/therapeutic levels of anti-
biotics)
e |aboratory results
e Radiological test results
e Assess need for all ordered medications
e |dentify whether central lines and invasive catheters/tubes
can be removed
e |dentify whether indwelling urinary catheter can be removed
® |ssues that need to be addressed
e Family needs—educational, psychosocial, spiritual
e Code status
e Advanced directives
e Parameters for calling the physician
e Treatment goals and strategies to achieve them
e Plans for discussing care and needs with families

OTHER TRENDS AND ISSUES

As changes in health care delivery evolve, critical care nursing
continues to expand and develop to meet patients’ needs.
Critical care nurses must be aware of current and emerging
trends that impact their practice and patient care. Reading
professional journals, participating in journal clubs, becom-
ing involved in unit-based nurse practice councils, and
attending local and national professional meetings are strate-
gies for nurses to maintain currency in the ever-changing
critical care environment.

Critical illnesses have increased complexity, and critically
ill patients are sicker than ever before. The critical care nurse
is challenged to provide care for patients who have multisys-
tem organ dysfunction and complex needs. Contributing to
this trend is the increasingly aging population. The elderly
have more chronic illnesses that contribute to the complexity
of their care than do younger patients. They also tend to
develop multisystem organ failure, which requires longer
hospital stays, increases cost, and increases the need for inten-
sive nursing care.

A current healthcare goal of institutions is to reduce hos-
pital readmission rates. Both aging and chronic illness
increase the likelihood of hospital readmissions. One strategy
to achieve this goal is to improve care transitions. Collabora-
tion among hospitals, community organizations, caregivers,
and patients is essential to achieve seamless care among
multiple providers and sites.*’

Healthcare costs continue to escalate while reimburse-
ment rates are reduced. Delivery of critical care services
account for a large portion of an institution’s budget. Hospi-
tals are often reimbursed based on performance and do not
receive reimbursement to treat complications that may result
from treatment. Critical care nurses are thus challenged to
provide comprehensive services while reducing costs and
lengths of stay. Protocol-based care is being implemented to

standardize care and reduce complications and their associ-
ated costs. Changing nurse/patient ratios and employing
unlicensed assistive personnel are also strategies being imple-
mented to reduce costs. However, outcomes associated
with changes in staffing need to be monitored and evalu-
ated to ensure that outcomes and patient safety are not
compromised.

Technology that assists in patient care continues to grow
rapidly. Invasive and noninvasive monitoring systems are
used to facilitate patient assessment and to evaluate responses
to treatment. Many technological interventions have been
introduced to improve patient safety. Point-of-care labora-
tory testing is done at the bedside to provide immediate
values to expedite treatment. Computerized physician order
entry and nursing documentation are commonplace. In
many institutions, data from monitoring equipment are
automatically downloaded into the computerized medical
record. Sophisticated computer programs are being devel-
oped to analyze physiological data for signs of patient dete-
rioration, such as sepsis, and provide earlier alerts to caregiv-
ers. Nurses must become increasingly comfortable with
applying the technology, troubleshooting equipment, and
evaluating the accuracy of values. The use of technology must
be balanced with delivering compassionate care.

As more technological advances become available to sus-
tain and support life, ethical issues have skyrocketed. Termi-
nation of life support, organ and cell transplantation, and
quality of life are just a few issues that nurses must address in
everyday practice. Decisions are regularly made regarding
applying technology to sustain life or withdrawing technol-
ogy in futile situations. Nurses must be comfortable address-
ing ethical issues as they arise in the critical care setting. In-
creased attention to end-of-life care in the critical care unit is
also needed. Palliative care that includes spiritual care is an
important intervention that must be embraced by those
working in critical care units (see Chapters 3 and 4).
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Using telemedicine or eICUs to manage critically ill pa-
tients is another emerging trend. Technology allows experts
to provide consultation and evaluation of patients who may
be a great distance from a tertiary critical care hospital. Data
from monitors and robotics are transferred for evaluation,
and the expert conducts an assessment from a distant loca-
tion.1%%0 These virtual critical care consultations have im-
proved patient outcomes. Nurses consult with those provid-
ing the telemedicine service based on established protocols
and parameters, and then they identify changes in a patient’s
condition that need to be addressed. These telemedicine
strategies do not replace the high-touch, hands-on care deliv-
ered by nurses in the critical care unit, but they assist health-
care workers at remote sites in decision making and treatment.

The critical care environment itself is changing. Units are
being redesigned with the interests of both patients and
nurses in mind. Equipment is becoming more portable, thus
making the transfer of patients for diagnostic testing or to
other units easier and safer. Additionally, portable equipment
can be brought to the bedside for diagnostic testing, prevent-
ing the need to transfer unstable patients from the critical care
unit. Some institutions have adopted a universal care model,
or acuity-adaptable rooms. In this setting, patients remain in
one unit throughout their hospitalization. The level of nurs-
ing care is adjusted to meet the needs of the patient. The
universal care model eliminates the need to transfer patients
to other units and promotes continuity of care.”

Patients are being transferred from critical care units
much earlier than before and are discharged from the hospi-
tal often while they are still acutely ill. Nurses must ensure
that patients and their family members are able to provide
care in the home setting, which may be challenging given the
reduced length of hospital stays.

Like the population in general, critical care nurses are
growing older. To accommodate this growing workforce,
hospitals are focusing attention on redesigning the environ-
ment with a focus on ergonomics, ease of use, and safety.!’
Innovative staffing models are being developed to continue

B suUMMARY

Because the boundaries of critical care have expanded, all
nurses will be providing care for critically ill patients. Knowl-
edge of professional organizations and of the scope and stan-
dards of practice is important for the nurse entering critical

l CRITICAL THINKING EXERCISES

1. Compare perceptions of critical care from the viewpoints
of student, nurse, multiprofessional healthcare team, pa-
tient, and family. What are the similarities and differences?

2. Provide examples of strategies to improve communication
and collaboration among the multiprofessional team
members in critical care.

tapping into the wealth of clinical knowledge and expertise of
older nurses who may no longer desire or be able to work full
time or 12-hour shifts. Having adequate staffing with para-
professionals who can assume responsibility for nonnursing
tasks is another strategy to facilitate practice.

The last and most important trend is that the United States
will soon face a shortage of critical care nurses. Many factors
contribute to the shortage: (1) decreased supply and higher
demand for critical care nursing services, (2) an increased
number of acute and critical care beds in hospitals, (3) issues
related to retention in the workplace, and (4) greater availabil-
ity of other career choices. Priorities for recruiting, educating,
and retaining more nurses to work in critical care settings are
essential. A related issue is hiring new graduates to work in
critical care settings. Before the nursing shortage, many be-
lieved that every nurse should have at least 1 year of medical-
surgical experience before working in critical care. That belief
has been challenged by many who recognize the need to in-
crease the critical care workforce. In addition, many new
graduates want to specialize in critical care. New graduates can
be successful in the critical care setting with adequate supervi-
sion, orientation, and mentorship.***%* A critical care course,
which often includes simulation, is an important strategy to
ensure successful orientation.>?® Orientation courses are being
offered in both traditional and online formats.?*?” Adequate
time in orientation, under the guidance of a supportive pre-
ceptor to develop and learn the critical care nursing role, is also
essential.

These and other trends will continue to shape the future
of critical care practice. Many challenges and opportunities
exist in critical care delivery. New diagnostic tests, therapies,
and technology will continue to be developed to enhance
patient care management. Each nurse must continue to
monitor trends, issues, and evidence. One of the best ways to
influence practice in an ever-changing environment is
through participation in nursing organizations. Regularly
reading print and online journals and attending continuing
education offerings are also essential.

care practice. The purpose of this textbook is to provide fun-
damental information essential to the care of critically ill
patients. The reader is challenged to apply the concepts dis-
cussed throughout this book to daily practice.

3. Debate the pros and cons of hiring new graduates to work
in a critical care unit.

4. Identify and debate strategies for reducing stress and
anxiety of critical care nurses.

5. Envision the critical care unit of the future. Describe the
environment and how care could be delivered.



12

CHAPTER 1

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Ackerman M]J, Filart R, Burgess LP, et al. Developing next-
generation telehealth tools and technologies: patients, systems,
and data perspectives. Telemedicine Journal of E Health.
2010;16(1):93-95.

. Ackermann AD, Kenny G, Walker C. Simulator programs for

new nurses’ orientation: a retention strategy. Journal of Nurses
in Staff Development. 2007;23(3):136-139.

. American Association of Critical-Care Nurses. AACN standards

for establishing and sustaining healthy work environments: a
journey to excellence. American Journal of Critical Care.
2005;14(3):187-197.

. American Association of Critical-Care Nurses. AACN Standards

for Establishing and Sustaining Healthy Work Environments.
Aliso Viejo, CA: 2005.

. American Association of Critical-Care Nurses. The AACN Synergy

Model for Patient Care. http://www.aacn.org/wd/certifications/
content/synmodel.pcms?pid=1&&menu=certification; 2011a.
Accessed May 30, 2011.

. American Association of Critical-Care Nurses. About AACN. http://

www.aacn.org/wd/mainpages/content/aboutus.pcms?menu=
aboutus&lastmenu=; 2011b. Accessed May 29, 2011.

. American Association of Critical-Care Nurses. Chapters. http://

www.aacn.org/ChaptersHome.aspx?pageid=315&menu=
Chapters; 2011c. Accessed May 27, 2011.

. American Association of Critical-Care Nurses. Value of

Certification. http://www.aacn.org/wd/certifications/content/
benefitsofcert.pcms?menu=certification&lastmenu=; 2011d.
Accessed May 29, 2011.

. Armola RR, Bourgault AM, Halm MA, et al. Upgrading the

American Association of Critical-Care Nurses’ evidence-
leveling hierarchy. American Journal of Critical Care.
2009;18(5):405-409.

Arora V, Johnson J. A model for building a standardized hand-
off protocol. Joint Commission Journal of Quality and Patient
Safety. 2006;32(11):646-655.

Barden C, Distrito C. Toward a healthy work environment.
Health Progress. 2005;86(6):16-20.

Bell L. AACN Scope and Standards for Acute and Critical Care
Nursing Practice. Aliso Viejo, CA: American Association of
Critical-Care Nurses; 2008.

Calzavacca P, Licari E, Tee A, et al. The impact of Rapid Response
System on delayed emergency team activation patient character-
istics and outcomes—a follow-up study. Resuscitation.
2010;81(1):31-35.

Chan PS, Jain R, Nallmothu BK, et al. Rapid response teams: a
systematic review and meta-analysis. Archives of Internal Medi-
cine. 2010;170(1):18-26.

Cronenwett L, Sherwood G, Gelmon SB. Improving quality
and safety education: the QSEN Learning Collaborative. Nurs-
ing Outlook. 2009;57(6):304-312.

Cummings J, Krsek C, Vermoch K, et al. Intensive care unit
telemedicine: review and consensus recommendations.
American Journal of Medical Quality. 2007;22(4):239-250.
Curley MA. Patient-nurse synergy: optimizing patients’
outcomes. American Journal of Critical Care. 1998;7(1):64-72.
Doucette JN. View from the cockpit: what the airline industry
can teach us about patient safety. Nursing. 2006;36(11):50-53.
Eaton-Spiva L, Buitrago P, Trotter L, et al. Assessing and
redesigning the nursing practice environment. Journal of Nurs-
ing Administration. 2010;40(1):36-42.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Overview of Critical Care Nursing

Graham P. Critical care education: experience with a community-
based consortium approach. Critical Care Nursing Quarterly.
2006;29(3):207-217.

Grimes C, Thornell B, Clark AP, et al. Developing rapid response
teams: best practices through collaboration. Clinical Nurse Special-
ist. 2007;21(2):85-92; quiz 93-84.

Haig KM, Sutton S, Whittington J. SBAR: a shared mental
model for improving communication between clinicians. Joint
Commission Journal of Quality and Patient Safety.
2006;32(3):167-175.

Hendrich AL, Lee N. Intra-unit patient transports: time, motion,
and cost impact on hospital efficiency. Nursing Economics.
2005;23(4):157-164.

Thlenfeld JT. Hiring and mentoring graduate nurses in the inten-
sive care unit. Dimensions of Critical Care Nursing. 2005;
24(4):175-178.

Institute for Healthcare Improvement. Protecting 5 Million Lives
from Harm Campaign. http://www.ihi.org/offerings/Initiatives/
PastStrategiclnitiatives/5MillionLivesCampaign/Pages/default.
aspx; 2007. Accessed June 25, 2011.

The Joint Commission. National Patient Safety Goals. http://
www.jointcommission.org/PatientSafety/NationalPatient
SafetyGoals; 2011. Accessed June 25, 2011.

Kaddoura MA. Effect of the essentials of critical care orienta-
tion (ECCO) program on the development of nurses’ critical
thinking skills. Journal of Continuing Education in Nursing.
20102;41(9):424-432.

Kaddoura MA. New graduate nurses’ perceptions of the effects
of clinical simulation on their critical thinking, learning, and
confidence. Journal of Continuing Education in Nursing.
2010b541(11):506-516.

Kohn LT, Corrigan JM, Donaldson MS, eds. To Err is Human:
Building a Safer Health System. Washington, D.C.: National
Academy Press; 1999.

Lindsey G, Kleiner B. Nurse residency program: an effective
tool for recruitment and retention. Journal of Health Care
Finance. 2005;31(3):25-32.

Litch B. How the use of bundles improves reliability, quality
and safety. Healthcare Executive. 2007;22(2):12-14, 16, 18.
McKnight M. Hospital nurses: no time to read on duty.
Journal of Electronic Resources in Medical Libraries.
2004;1(3):13-23.

Oriol MD. Crew resource management: applications in health-
care organizations. Journal of Nursing Administration.
2006;36(9):402-406.

Powell SM, Hill RK. My copilot is a nurse—using crew re-
source management in the OR. AORN Journal. 2006;83(1):
179-180, 183-190, 193-178 passim; quiz 203-176.

Pronovost P, Berenholtz S, Dorman T, et al. Improving com-
munication in the ICU using daily goals. Journal of Critical
Care. 2003;18(2):71-75.

Reddish MV, Kaplan LJ. When are new graduate nurses com-
petent in the intensive care unit? Critical Care Nursing Quar-
terly. 2007;30(3):199-205.

Rosenfeld B. eICU: more data are now available. Health Affairs.
2009;28(6):1859; author reply 1860.

Shannon SE, Long-Sutehall T, Coombs M. Conversations in
end-of-life care: communication tools for critical care practi-
tioners. Nursing in Critical Care. 2011;16(3):124-130.

Simpson SQ, Peterson DA, O’Brien-Ladner AR. Development
and implementation of an ICU quality improvement checklist.
AACN Advanced Critical Care. 2007;18(2):183-189.


http://www.ihi.org/offerings/Initiatives/PastStrategicInitiatives/5MillionLivesCampaign/Pages/default.aspx
http://www.jointcommission.org/PatientSafety/NationalPatientSafetyGoals

40.

41.

42.

43.

44.

45.

CHAPTER 1 Overview of Critical Care Nursing 13

Smith AP. Partners at the bedside: the importance of nurse-

physician relationships. Nursing Economics. 2004;22(3):161-164.

Society of Critical Care Medicine. About SCCM. http://www.
sccm.org/SCCM/About+SCCM/; 2011. Accessed May 30, 2011.
Solet DJ, Norvell JM, Rutan GH, et al. Lost in translation: chal-
lenges and opportunities in physician-to-physician communi-
cation during patient handoffs. Academic Medicine.
2005;80(12):1094-1099.

Stevens JD, Bader MK, Luna MA, et al. Implementing stan-
dardized reporting and safety checklists. American Journal of
Nursing. 2011;111(5):48-53.

Sundar E, Sundar S, Pawlowski J, et al. Crew resource manage-
ment and team training. Anesthesiology Clinics. 2007;25(2):
283-300.

Thompson D, Holzmueller C, Hunt D, et al. A morning brief-
ing: setting the stage for a clinically and operationally good
day. Joint Commission Journal of Quality and Patient Safety.
2005;31(8):476-479.

46.

47.

48.

49.

50.

U.S. Department of Health and Human Services. Partnership
for Patients: Better Care, Lower Costs. http://www.healthcare.
gov/compare/partnership-for-patients/index.html; 2011.
Accessed June 25, 2011.

U.S. Department of Health and Human Services. HHS Action
Plan to Prevent Healthcare-Associated Infections. http://www.
hhs.gov/ash/initiatives/hai/actionplan/index.html; 2009.
Accessed June 25, 2011.

Vouzavali FJD, Papathanassoglou EDE, Karanikola MNK, et al.
‘The patient is my space’: hermeneutic investigation of the
nurse-patient relationship in critical care. Nursing in Critical
Care. 2011;16(3):140-151.

Walters AJ. A Heideggerian hermeneutic study of the practice
of critical care nurses. Journal of Advanced Nursing.
1995;21(3):492-497.

Young LB, Chan PS, Cram P. Staff acceptance of tele-ICU
coverage: a systematic review. Chest. 2010;139(2):279-288.


http://www.hhs.gov/ash/initiatives/hai/actionplan/index.html

2

Patient and Family Response
to the Critical Care Experience

Sandra ]J. Knapp, PhD, RN, CCRN, CNL

Mary Lou Sole, PhD, RN, CCNS, CNL, FAAN, FCCM

@volve wessiTe

Many additional resources, including self-assessment exercises, are located on the Evolve companion website at

http://evolve.elsevier.com/Sole.
»  Review Questions
+  Mosby’s Nursing Skills Procedures

INTRODUCTION

Although any hospitalization is stressful, the critical care expe-
rience is especially challenging. This situation presents pa-
tients and families with issues beyond those that are directly
related to the illness. Personal lives of the patients and those
who care about them are affected in many ways. Being in an
environment that is foreign to most, and dealing with an un-
desirable health state create feelings of helplessness and pow-
erlessness for patients and family members.”® Lack of sleep,
poor nutrition, and economic concerns are just a few of the
many problems frequently faced by both patients and families
when one is hospitalized in a critical care setting.”>¢! Health-
care team members, especially nurses, are often so involved
with the care of the patients that they may neglect the con-
cerns of families and even consider family care to be a burden.

Ongoing research into the experiences of critically ill pa-
tients and their families consistently supports the premise that
care of the patient and the patient’s family must be considered
holistically.*” Nurses play a unique role in addressing needs of
both patients and their families in a busy and complex envi-
ronment. Constant presence at the bedside facilitates nurses’
interaction with patients and their families and facilitates their
ability to serve as patient and family advocates.*?

Advances in life-sustaining procedures and treatments
present complicated ethical considerations in caring for the
most seriously ill, and it is often family members who weigh
the efficacy and ethics of extending life versus the potential
loss of quality of life (see Chapter 3). In addition, social and
demographic changes, such as an aging population, and
changes in family structure have altered the traditional defi-
nition of what constitutes family. Critical care nurses assume
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an advocacy role in caring for patients and their family
members who have life-threatening illnesses and problems.
The purpose of this chapter is to describe the critical illness
experience and its effects on patients and their families.

THE CRITICAL CARE ENVIRONMENT

The built environment, or physical layout, of a critical care unit
has a subtle but profound effect on patients, families, and the
critical care team. Amid an apparent confusion of wires, tubes,
and machinery, a critical care unit is designed for efficient and
expeditious life-sustaining interventions. Patients and their
family members are cared for in this environment with little
or no advance preparation, often causing stress and anxiety.
The resultant high stress levels are compounded by the often
unrelenting sensory stimulation from light and noise, loss of
privacy, lack of nonclinical physical contact, and emotional
and physical pain. Issues related to the environment include
sensory overload, noise, and sensory deprivation.

Many studies have documented the detrimental effects of
the sensory overload found in a typical critical care unit.!>*
The noise level alone is sufficient to cause discomfort and sleep
deprivation, and it is a major factor contributing to sensory
overload. The World Health Organization established guide-
lines for hospital noise levels that recommend daytime levels
no greater than 35 dB, and nighttime levels of 30 dB.*® Yet noise
levels in hospitals routinely exceed those recommended, with
sounds higher during the day than at night.”* High levels of
noise are associated with many deleterious effects—sleep dis-
ruption, decreased oxygen saturation, elevated blood pressure,
and delayed wound healing. Noise also affects the critical care
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team, often leading to increased stress, emotional exhaustion
and burnout, and increased fatigue.?! Excessive noise can also
lead to difficult communication, distractions, or both, and may
contribute to medical errors.*® In addition, loud conversations
may compromise patient confidentiality if communication
with patients and family members, or between healthcare pro-
viders, is heard throughout the unit. Table 2-1 provides a list of
noise levels associated with patient care and discloses just how
much noise is emitted with each device or activity.

Several strategies have been identified to reduce noise
within the acute care environment: placing patients in private
rooms, installing sound-absorbing ceiling tiles, modifying
overhead paging systems, and initiating programs to raise
awareness among staff about their role in reducing noise.*
Providing “sedative” music is another strategy to reduce anxi-
ety and discomfort associated with increased noise levels.'*!%%
Such music has no accented beats, no percussion, a slow
tempo, and a smooth melody. Confidentiality can be improved
by designating a private place for communication with family
members and closing the door during conversations that may
be overheard by others. Staff can also help minimize the noise
level by avoiding excessive or loud talking, responding to
phones quickly, and readily assessing alarms on intravenous
and feeding pumps, mechanical ventilation, and monitors.

Despite the potential for sensory overload, patients can also
experience sensory deprivation in an environment that is very
different from their usual surroundings. Sensory deprivation has
been connected to an increase in perceptual disturbances such as
hallucinations, especially in older adults.* Providing stimulation
by interacting with the patient and encouraging visitation of
family and friends can decrease its occurrence. Posting family
photos and providing music or television that the patient usually
enjoys are other strategies to reduce sensory deprivation.

Lighting is another issue in the critical care environment.
Adequate and appropriate exposure to light is a therapeutic
modality for the health of both patients and staff.>* Inadequate
or poorly placed lighting makes it more difficult to read medi-
cal records and medication labels and complicates adequate
physical assessment of patients. In addition, the constant arti-
ficial lighting present in most critical care units tends to over-
ride patients’ natural circadian rhythms, which increases dis-
orientation and agitation.** Simple measures, such as designing
rooms to take advantage of natural light, can have a number of
positive effects, including decreased episodes of depression,
improved sleep quality, and more effective pain management.**

The design of the critical care unit can affect delivery of care
as well as responses of patients and their families. New hospital
construction, or renovation of existing facilities, provides an op-
portunity to design hospitals to best meet the needs of patients,
families, and staff members. It is important for members of the
healthcare team to work with architects and other planners to
design a safe and healing environment. Best practices for design
of critical care units include private rooms that promote safety,
privacy, and comfort; easy access to patients and monitoring
devices from all sides of the bed; accessible sinks and waste dis-
posal; and natural lighting.>® Characteristics of recent award-
winning critical care design trends are described in Table 2-2.8

TABLE 2-1  NOISE LEVELS ASSOCIATED

WITH PATIENT CARE

DEVICES AND ACTIVITIES

ACTIVITY SOUND LEVEL [dB(A)]
Call-bell activation 48-63
Oxygen/chest tube bubbling 49-70
Conversations (staff, patients, 59-90
and family)
Voice over intercom 60-70
Telephone ringing 60-75
Television (normal volume at 65
12 feet)
Raising/lowering head of bed 68-78
Cardiac monitor 72-77
Infusion pump 73-78
Ventilator sounds 76
Pneumatic tube arrival 88

TABLE 2-2 BEST PRACTICES IN

AWARD-WINNING CRITICAL
CARE DESIGNS

DESIGN TRENDS
Larger units Units with more beds and increased
space

Patient rooms Private rooms of about 250 sq ft;
increased space if accommodating

space for family members

Family zone Designated family/visitor space in the
unit, and often in the patient room

Technology Redesigned for functionality; increased
use of ceiling mounted equipment
rather than headwall systems

Team space Designated staff work stations

Proximity to Ready access to diagnostic testing

diagnostics equipment; more portable equip-

and treatment ment that can be brought to the

bedside

Administrative Increased space for administrative
space staff and education

Unit geometry Varied; pod concept has been popular

Access to natural elements for
patients, family, and staff members
increasing

Access to nature

Modified from Cadenhead CD, Anderson DC. Critical care design:
trends in award winning designs. http://www.worldhealthdesign.com/
Critical-Care-Design-Trends-in-Award-Winning-Designs.aspx; 2011.
Accessed September 11, 2011.
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Adequate ventilation and noise abatement must also be ad-
dressed. It is also important when designing or adapting a unit
to meet the comfort needs of family members and promote rest
should they wish to remain in a patient’s room.?

THE CRITICALLY ILL PATIENT

Many factors influence an individual’s response to critical
illness. Factors include age and developmental stage, experi-
ences with illness and hospitalization, family relationships
and social support, other stressful experiences and coping
mechanisms, and personal philosophies about life, death, and
spirituality.

Stressors related to both treatment and the critical care
environment affect patients. In one study, patients identified
many different stressors: the need for nursing presence,
nightmares, delusions, confusion, fear of transfer from the
critical care unit, inability to remember, disorientation, and
lack of preparation for the critical care experience.* Many
individuals suffer from posttraumatic stress disorder (PTSD)
after treatment in a critical care setting.®%

Pain is a major issue for all critically ill patients, whether
conscious or not. It may be induced directly by disease,
through invasive procedures, or from routine interventions
such as suctioning, turning, and bathing.” The experience of
mechanical ventilation, along with difficulty communicating,
pain, dyspnea, fatigue, and the need for endotracheal suc-
tioning, creates a common stressful scenario for the critically
ill patient.

Stressors that have been identified by patients when recall-
ing their critical care experience are listed in Box 2-1. The
cumulative effect of these stressors can promote anxiety and
agitation, and in some cases it leads to the development of
delirium and PTSD. Nursing interventions to reduce stress
are to ensure safety, reduce sleep deprivation, and minimize
noxious sensory overload. One effective intervention is to

BOX 2-1  PATIENTS’ RECOLLECTION
OF THE CRITICAL CARE
EXPERIENCE

e Difficulty communicating

* Pain

e Thirst

e Difficulty swallowing

* Anxiety

e |ack of control

e Depression

e Fear

e |ack of family or friends

e Physical restraint

e Feelings of dread

¢ |nability to get comfortable
e Difficulty sleeping

e Loneliness

e Thoughts of death and dying

group nursing activities and medical procedures together to
maximize patients’ resting periods. Chapter 5 further dis-
cusses interventions to promote comfort and reduce anxiety.

Even if patients are sedated or unconscious, it is important
to remember that many patients can still hear, understand,
and respond emotionally to what is being said. Thus nurses
as well as family members should make every effort to simply
talk to patients, regardless of the patients’ ability to interact.
Conversation topics include reorienting patients to time and
place, updating them on their progress, and reminding them
that they are safe and have family and people nearby who care
about their well-being.

It is important to increase pleasant sensory input, so the
family should be encouraged to speak to and touch the
patient. In addition, day-night cycles can be reestablished by
positioning the patient near natural light during the day and
reducing light levels in the patient’s room at night. Reorient-
ing the patient every 2 to 4 hours and addressing the patient
directly helps to minimize disorientation. Instead of repeatedly
questioning the patient (e.g., “Do you know what day it is?
Do you know where you are?”), a less demeaning and less
frustrating way to reorient the patient is to incorporate this
content into normal conversation (e.g., “It’s 8 o’clock in
the morning on the fifth of September. You are still in the
critical care unit. Your family will be here to see you in about
10 minutes.”). Conversations about other patients and per-
sonal issues are conducted outside the patient’s hearing range
because such information can increase confusion on the part
of the patient and can contribute to sensory overload. It is
also very helpful to have objects that facilitate orientation,
such as a clock, a calendar, and windows, within the patient’s
visual field. Personal and meaningful items brought from
home by the family assist in reorienting the patient. These
items also humanize the patient and help staff to recognize
that the patient has a unique personality and should
be treated accordingly.

Promoting rest and sleep are other important nursing in-
terventions. Sleep is frequently interrupted by such activities
as blood draws, physician visits, medication administration,
and frequent assessment. A retrospective analysis of interac-
tions that potentially disrupt sleep documented an average of
43 interactions during the 12-hour night shift, peaking at
midnight. Uninterrupted periods lasting 2 to 3 hours were
documented only 6% of the time.” Multiple health care pro-
viders are involved in patient care, and their interventions are
often determined by when staff can be present rather than
when it is ideal for the patients. Developing a plan of care that
promotes uninterrupted periods for sleep and rest is thus
important.

Anxiety for the critical care patient can be caused by
pain, discomfort, and many other factors. The provision of
high-quality nursing care, offered with humanity and deliv-
ered professionally, decreases the anxiety experienced by
critically ill patients.’* Patients have indicated they have
a need for nursing presence and being prepared for what
they experience.®* Many small changes in delivery of care
are helpful in reducing anxiety: explaining procedures or
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interventions before they are performed, planning care so
the patient can have quality time with family members,
encouraging decision making when possible, and facilitating
communication.

Discharge from Critical Care and Quality

of Life after Critical Care

Many critically ill patients survive critical illnesses and inju-
ries. Although discharge from a critical care area represents
progress toward recovery, many patients are discharged
“quicker and sicker,” either to units that care for patients with
lesser acuity, long-term acute care hospitals, or to home.
Transfer or discharge from the critical care unit often results
in stress for both patients and families.'® As a result of trans-
fer from the critical care unit to another unit or area, patients
may experience physiological or psychological disturbances,
referred to as relocation stress. They may also perceive a sense
of abandonment and fear losing the security of the higher
level of care afforded in the critical care unit.”!®47:30:

Survivors of critical illness report a variety of concerns in-
cluding fatigue, muscle weakness, sleep disturbance, pain,
poor concentration, memory impairment, and poor appe-
tite.”> Despite these complaints, in most cases former critically
ill patients and their family members identify their willingness
to undergo critical care treatment to prolong survival.*® Both
patients and family members have an increased risk of devel-
oping PTSD after a critical care experience.* Once home, the
demands of follow-up care can place an enormous burden on
family members, who may be ill-prepared or unwilling to
shoulder such a burden.

Discharge planning and teaching patients and their fami-
lies are essential nursing interventions to improve patient and
family outcomes. Ongoing family involvement and teaching,
beginning at admission and continuing throughout the hos-
pital stay, are crucial interventions to ensure optimal patient
outcomes. One technique used to facilitate teaching and
learning is the teach-back method, in which patients and fam-
ily members are asked to repeat the information and instruc-
tions they have been given.*

Geriatric Concerns

Each patient’s response to critical illness is influenced by
various factors, including age and developmental stage, prior
experiences with illness and hospitalization, family relation-
ships and social support, prior stressful experiences and
coping mechanisms, and personal philosophies about life,
death, and spirituality. Some elderly patients have a dimin-
ished ability to adapt and cope with the major physical and
psychosocial stressors of critical illness. This is often the
result of multiple losses over the years, including loss of
physical function, loss of family members, and loss of
resources, such as homes and income. Yet some elderly
patients with chronic illnesses who have endured multiple
critical illnesses demonstrate amazing resilience. Patients
who have survived a prior critical illness generally have less
anxiety during subsequent admissions. For other patients,
their only prior experience with critical illness may have

ended with the death of a family member. This scenario can
add considerably to the patient’s fears and anxiety.

Although the fears and concerns of the geriatric patient
are similar to those of younger critically ill patients, the
elderly patient is at greater risk of negative outcomes. In a
large sample of critically ill patients over the age of 65 years,
one third died within 6 months after discharge from a critical
care unit. Among survivors, health-related quality of life
(HRQOL) worsened significantly in the oldest patients and
improved in the youngest ones.”® An extensive review of
the literature related to HRQOL and functional outcomes in
elderly survivors of critical illness reported mixed results.
Some elderly patients were satisfied with their experiences.
However, increased mortality, functional decline, and a
decrease in HRQOL were noted in many studies, especially
after a prolonged stay in critical care and in the very elderly
(>85 years).?

FAMILY MEMBERS OF THE CRITICALLY
ILL PATIENT

The critical care hospitalization of a loved one is considered
a crisis situation that affects both patient and family.” The
stress experienced by the family may be detected by the
patient, and the patient can suffer as a result of a family mem-
ber’s stress.! The family is an integral part of the healing
process of the critically ill patient, and critical care nursing
interventions must also focus on the family. Family-centered
care is the concept of treating the patient and family as an
inseparable entity, recognizing that illness or injury of one
family member invariably affects all other family members.’!

Families are in a vulnerable state due to the stress they are
experiencing and the fact they are in foreign surroundings.
For many families, both the hospital and the critical care unit
are “alien” environments. Most family members have never
or only rarely seen a critical care unit. The machines and
monitors that are commonplace can be frightening and over-
whelming to them. Figure 2-1 depicts what a family member
sees when entering the room of a critically ill loved one.
Imagine your thoughts and feelings if you encounter this
situation.

Family Assessment

Once the patient has been admitted to the critical care unit,
an assessment of the family provides valuable information
for developing the plan of care. Essential information is gath-
ered during the admission assessment, and additional infor-
mation is obtained as available, often during visitation.
Structured tools are available to assess the family, but are not
consistently used in every-day practice. However, concepts
incorporated into tools can guide the nursing assessment.
The structural, developmental, and functional categories
described in the Calgary Family Assessment Model provide a
useful way to gather information about the family. Structural
assessment is done upon admission, and it identifies immedi-
ate family, extended family, and the decision maker(s). Other
aspects of family structure include ethnicity, race, religion,



18 CHAPTER 2 Patient and Family Response to the Critical Care Experience

Jr " il

FIGURE 2-1 If you were the family member and your loved one was this patient, how
would you feel when you saw this situation? (Reprinted with permission, Cleveland Clinic
Center for Medical Art & Photography © 2011-2012. All rights reserved.)

and spirituality.®? Designating a spokesperson for primary
communication with the family members is beneficial. The
developmental assessment includes information related to
the family’s developmental stages, tasks, and attachments.
The functional assessment reveals how family members func-
tion and behave in relation to one another.®

In today’s diverse society, it is important to assess the in-
fluence of culture and spirituality on both the patient and
family. Especially important are beliefs about health and
healing, cultural and spiritual practices, personal space
and touch preferences, social organization, and the role of the
family. Identification of primary language used for verbal and
written communication is essential. Language interpreters
who also help to serve as cultural guides are needed to facili-
tate communication and understanding of the critical care
experience when communicating with non-English speakers.

A simple approach to cultural and spiritual assessment has
been described as effective when addressing family needs at
the end of life.% It includes three questions that can easily be
adapted for most situations: (1) What are your specific reli-
gious and spiritual practices? (2) What are your beliefs about
illness (and death)? and (3) What is most important to you
and your family at this time?

An early, proactive approach is advised when assessing a
patient’s family. This may be easily accomplished by observing
the family, interacting with them, and making note of signifi-
cant facts such as the patient’s role, family coping strategies,
and socioeconomic issues. The family assessment may reveal
whether the family members are angry, feeling guilty, or have
unaddressed concerns regarding the patient’s condition and
care. An illness within the family may also uncover underlying
conflicts among family members, especially when family

members are estranged or have other unresolved issues. Al-
though assessment data can be challenging to gather for com-
plex family units, concisely recording the collected data can be
even more daunting. It is important to identify key informa-
tion related to family assessment that is shared among all
nurses caring for the patient.

Family Needs

Molter conducted a groundbreaking study of family needs,
which was published in 1979; 6 of the top 10 needs of rela-
tives of the critically ill were directly related to receiving
information.”! Many researchers have conducted follow-up
studies using the Critical Care Family Needs Inventory>? and
have identified a predictable set of needs of family members
of critically ill patients: receiving information, receiving as-
surance, remaining near the patient, being comfortable, and
having support available.>”1213434+ Table 2-3 compares the
top 10 needs as perceived by family members in 1979 and in
recent studies conducted in the United States and abroad.
Family members also report feelings of uncertainty and a loss
of control or sense of powerlessness when a loved one is
critically ill."*

Addressing stress and coping of family members is impor-
tant. If family members perceive stress, it may increase the
workload of the nurse to address the stress. Knowledge of
interventions that are proven to be effective in reducing stress
and promoting coping of family members enables the critical
care nurse to create a plan of care that will assist patients and
their families.

Some family members may be demanding or disruptive,
or they may insist on constant vigilance from the nursing
staff. These behaviors may reflect a sense of loss of control
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TABLE 2-3 COMPARISON OF NEEDS OF FAMILY MEMBERS FROM SELECTED STUDIES

CHIEN ET AL, 2005,
HONG KONG™"

MOLTER, 1979, BIJTTEBIER ET AL, 2001,
UNITED STATES®' BELGIUM’

MAXWELL, 2008,
UNITED STATES*¢

Have questions
answered honestly
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Be assured that the
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3. To have the waiting 3. Know the expected
room near the outcome
patient

4. To be called at home 4. Be given understand-
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the condition of the

able explanations
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5. To know the 5. Be called at home
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10. To see the patient 10.
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1

8.

10.

To know specific facts con-
cerning the patient's
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care of the patient
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. To know why specific
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1. To have questions
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2. To know the prognosis

3. To talk with the nurse
each day

4. To know how the patient
is being treated

5. To know why things
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patient

6. To be called at home
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9. To have explanations
given in terms that are

patient understandable

To talk about the 10. To feel there was hope
possibility of the patient's

death

or possibly memories of an adverse outcome during a previ-
ous hospitalization. Recognition of the likely cause of the
behavior can assist the nurse in determining how to best
communicate and intervene. It is important to reassure the
family member that everything is being done for the patient
and to communicate that standards of critical care practice
are being followed.

Some nurses have difficulty interacting with family mem-
bers who want confirmation that everything is being done for
the patient. It is important for the nurse to establish a part-
nership with the family built on mutual respect as well as
credibility, competence, and compassion. One strategy is to
encourage family members to assist in patient assessment
(e.g., identify changes) and participate in selected aspects of
the patient’s care. Depending on institutional policy, it may
be possible to enlist family members to help with tasks such
as oral care, hygiene, range-of-motion exercises, or reposi-
tioning the patient. These activities give family members a
sense of purpose and control, as well as potentially provide an
additional layer of safety when the nurse is unavailable.

Simple acts of helping can also facilitate patient-family
bonding and togetherness, promote patient healing and com-
fort, decrease a family member’s sense of helplessness and
anxiety, and assist family members in grasping their loved
one’s condition.*

A few structured methods for providing family assistance
have been developed. However, a single and standardized
method to ensure families receive the care they need has not
been accepted into everyday critical care practice. The CHEST
Critical Care Family Assistance Program was established to
provide education and family support in response to unmet
family needs.®® The Clinical Practice Guidelines for Support of
the Family in the Patient-Centered Intensive Care Unit were
developed by a multiprofessional group of the American
College of Critical Care Medicine. Recommendations that
received a grade of C (based on some evidence) or better are
listed in Box 2-2.17

Another researcher developed a “family bundle” to
provide structure for planning and carrying out family
care (Figure 2-2). The family bundle is based on five
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BOX 2-2

OF CRITICALLY ILL PATIENTS

EVIDENCE-BASED RECOMMENDATIONS FOR SUPPORTING FAMILY MEMBERS

Decision Making

e Make decisions based on a partnership between the patient,
family, and the healthcare team.

e Communicate the patient’s status and prognosis to family
members and explain options for treatment.

e Hold family meetings with the healthcare team within 24 to
48 hours after intensive care unit (ICU) admission and repeat
as often as needed.

e Train ICU staff in communication, conflict management, and
facilitation skills.

Family Coping

e Train ICU staff in assessment of family needs, stress, and
anxiety levels.

e Assign consistent nursing and physician staff to each patient
if possible. Update family members in language they can
understand. Keep the number of staff members who provide
information to a minimum.

e Provide information to family members in a variety of
formats.

e Provide family support using a team effort, including social
workers, clergy, nursing and medical staff, and support
groups.

Staff Stress

e Keep all healthcare team members informed of treatment
goals to ensure that messages given to the family are con-
sistent.

e Develop a mechanism for staff members to request a de-
briefing to voice concerns with the treatment plan, decom-
press, share feelings, or grieve.

Cultural Support of Family
e |f possible, match the provider's culture to that of the patient.
e Educate staff on culturally competent care.

Spiritual and Religious Support

e Assess spiritual needs and incorporate into plan of care.

e Educate staff in spiritual and religious issues that facilitate
patient assessment.

Family Visitation

e Facilitate open visitation in the adult intensive care environ-
ment if possible.

e Determine visitation schedules in collaboration with the
patient, family, and nurse; consider the best interest of the
patient.

e Provide open visitation in the pediatric ICU and neonatal ICU,
24 hours a day.

e Allow siblings to visit in the pediatric ICU and neonatal ICU
(with parental approval) after participation in a previsit educa-
tion program.

e Do not restrict pets that are clean and properly immunized
from visiting the ICU. Develop guidelines for animal-assisted
therapy.

Family Environment of Care

e Build new ICUs with single-bed rooms to improve patient
confidentiality, privacy, and social support.

e Develop signage (e.g., easy-to-follow directions) to reduce
stress on visitors.

Family Presence During Rounds

e Allow parents or guardians of children in the ICU to partici-
pate in rounds.

e Allow adult patients and family members to participate in
rounds.

Family Presence During Resuscitation
* Develop a process to allow the presence of family members
during cardiopulmonary resuscitation.

Palliative Care
e Educate staff in palliative care during formal critical care
education.

From Davidson JE, Powers K, Hedayat KM, et al. Clinical practice guidelines for support of the family in the patient-centered intensive care
unit: American College of Critical Care Medicine Task Force 2004-2005. Critical Care Medicine. 2007;35(2):605-622.

concepts: evaluate, plan, involve, communicate, and support
(EPICS).*® By basing family care on these five concepts, the
nurse is able to tailor nursing interventions based on what is
needed (evaluate). It is possible to determine how to provide
the care (plan) on an individual basis. The family is involved
in care to the extent and in the ways the evaluation deter-
mines is appropriate. Communication remains at the fore-
front of providing family care, and support is based on
the evaluation and provided as is appropriate. Because no
standardized approach for family-centered care has been
adopted, it is the responsibility of nurses to be aware of the
tools that are available, assess what their families need, and
determine how they best can provide care for family mem-
bers to meet their needs, reduce stress, and enhance coping.

Communication

Receiving information and feeling safe are predominant,
complementary needs of critically ill patients and their family
members. Of all the members of the critical care team, nurses
spend the most time at the bedside and as such are usually the
first to hear about any perceived unmet needs of family
members. Frequent updates on the patient’s condition, an-
ticipated therapies or procedures, and goals of the critical
care team are an easy and effective way to allay anxiety while
building a relationship of mutual trust.

Lack of communication is a principal complaint when
families are dissatisfied with care.'”?* Nurses can facilitate
better communication by providing a simple, honest report
of the patient’s condition, free of medical jargon. A follow-up
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Plan
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Discuss care with family
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Assist in communication
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Mediate with physicians
Provide resources
Show concern

Determine how to
best meet needs
Plan family participation
Organize meetings
Encourage touching

Evaluate
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Coping skills
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. ,%////y //]))////(//r

Five Steps to Helping Your
Patient’s Family

FIGURE 2-2 EPICS family bundle. (From Knapp S. Effects of an Evidence-based Intervention
on Stress and Coping of Family Members of Critically lll Trauma Patients. Unpublished
Dissertation, University of Central Florida, Orlando, Florida; 2009.)

assessment to gauge the family’s level of understanding helps
to tailor the care plan accordingly.

Scheduled rounds between the healthcare team and the
family assist in maintaining open communication. A prede-
termined routine for these rounds provides an opportunity
for the team to update the family on the patient’s condition
and answer questions posed by the family. It also provides the
time to identify goals for care and treatment to facilitate
shared decision making. Scheduled family conferences pro-
vide a similar opportunity to facilitate communication. Fam-
ily conferences may be held at the bedside or in a conference
room, depending on space available and family needs. Hold-
ing a preconference among team members ensures that con-
sistent messages are delivered during the conference.

Empathetic communication is important during rounds
and family conferences. The VALUE mnemonic (Box 2-3) is
a useful tool to enhance communication with family mem-
bers of critically ill patients.*!

Visitation

Visitation is among the most contentious and widely re-
searched issues in nursing. Some critical care units still main-
tain rigid visiting hours, despite research that has repeatedly
indicated this is not in the best interest of the patients or their
family members.>® A national study on visitation practices in
critical care units found that 44% still have restricted visita-
tion policies. However, 45% of units had policies that were
open at all times or restricted only during rounds and change
of shift.* Critical care units have operated under their own
set of rules regarding visitation, often enacting strict controls

ENHANCING COMMUNICATION
WITH FAMILY MEMBERS:

BOX 2-3

VALUE PRINCIPLES

V—Value what the family tells you
A—Acknowledge family emotions
L—Listen to the family members
U—Understand the patient as a person
E—Elicit (ask) questions of family members

From Lautrette A, Darmon M, Megarbane B, et al. A communication
strategy and brochure for relatives of patients dying in the ICU.
New England Journal of Medicine. 2007;356(5):469-478.

on both the timing and the length of visits. Proposals to lib-
eralize visitation rules often meet resistance from critical care
staff. Reasons cited for opposition to liberal visitation include
the presumed increased physiological stress for the patient,
family interference with the provision of care, and physical
and mental exhaustion of family and friends.” An additional
concern is that family members will be intrusive or overly
critical of the nurse’s performance. However, concerns about
negative outcomes of liberalized visitation are unfounded.
Contrary to traditional thinking, family presence often has a
positive effect on the patient’s condition.?? The box, “QSEN
Exemplar,” illustrates an example of family-centered care.
Although many institutions prohibit visitation by chil-
dren, research to support this policy is limited. Decisions
regarding allowing children in critical care units should be
based on factors such as developmental stage of the child and
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QSEN EXEMPLAR

Patient-Centered Care

Mr. K. is a 34-yearold male who suffered a C7 spinal cord
injury 10 years ago as a result of a diving accident. His pri-
mary caregiver is his mother. Mr. K. has been admitted to the
medical intensive care unit with respiratory failure secondary
to pneumonia three times in the past year. A unit nurse re-
ports that his mother obstructs care and has been uncoop-
erative with unit visitation policies. During the admission
process, Mr. K's mother requests permission to stay with
him while he is in the critical care unit. She states that he
developed a stage IV pressure ulcer during his last admis-
sion, and she feels the need to oversee his physical care. The
ulcer took months to heal and significantly limited Mr. K's
activities. Citing concerns related to the privacy of other pa-
tients and prior poor family relations, the staff ask manage-
ment to deny the family’s request. The clinical nurse special-
ist is consulted and meets with unit management and
nursing staff to formalize a plan that will promote family in-
volvement. Mr. K's mother is permitted to spend the night
but is told that she will be asked to leave the unit during
physician rounds or emergencies. After several days, the
staff becomes comfortable with her presence, and team
members actively engage her in tasks such as bathing, turn-
ing, and feeding. During a follow-up unit meeting, the staff
suggest establishment of a facility-wide policy that provides
specific guidelines to promote inclusion of family members
as active partners in care.

adequate preparation of the child for the visit.>* Visitation
provides children with an opportunity to access information
about their loved one and provides support during times of
uncertainty.’” Visitation by children may also assist in meet-
ing the patient’s emotional needs.*

Animal-assisted therapy may also be beneficial to a pa-
tient’s recovery. Some critical care units have extended visita-
tion to include pet therapy. These institutions have policies
that permit the family pet or designated therapy animals to
visit the patient.'®*

Nurses can assist in promoting policy changes to affect
open visitation policies.” Unit based councils and staff-led
research are helpful to create change in the visitation policies.
A significant benefit of a liberal visitation policy is its positive
impact on the opinions of both patients and families regard-
ing the quality of nursing care. When combined with family
support, as demonstrated by the nurses’ caring behaviors and
interactions, liberal visitation is influential in shaping the
critical care experience for both patients and families.

Family Presence During Procedures

and Resuscitation

In conjunction with more liberal visitation policies, many
institutions have implemented policies to allow families to
be present during invasive procedures and cardiopulmonary
resuscitation (CPR). (See Chapter 10 for an in-depth discus-
sion of family presence during CPR.) Factors cited for
limiting family members’ presence include limited space at

CASE STUDY

Mr. D., a 40-yearold male, was involved in a head-on motor
vehicle crash. His main injuries are a closed head injury with
fractures to the right femur and left tibia and fibula. He also
has a minor liver laceration. He was unresponsive and hemo-
dynamically unstable on arrival to the Emergency Depart-
ment, and was admitted to the surgical intensive care unit
after a ventriculostomy was placed to reduce and monitor
intracranial pressure (ICP). Surgery on the femur fracture is
delayed until Mr. D's intracranial pressure is under control. He
is married and has two small children: a 5-year-old boy and a
3-year-old girl. Mr. D. has multiple bandages, casts on his
legs, and an ICP monitoring device. He is intubated and
dependent on a ventilator.

His wife is at the bedside and expresses a feeling of “help-
lessness.” She cries frequently and expresses great concern
every time one of the alarms in the room sounds. She
watches the monitor almost constantly and repeatedly asks
what each waveform and number means. The nurses notice
that she asks the same questions repeatedly as if she does
not remember having asked them before.

She states she wants to be able to help in any way she can.
She says Mr. D. is a hard worker and he loves his children very
much. She also mentions that she does not work outside of
the home, because the cost of daycare is more than the
income she would produce if she did have a job. A friend who
comes to visit tells Mrs. D. to “be strong for the children.”

Questions

1.Mr. D!s ICP increases to unsatisfactory levels when
Mrs. D. enters the room and talks to him. Should she be
discouraged from talking to him? Should visitation be
suspended? Why or why not?

2. Are Mrs. D!s concerns about the monitor and alarms
appropriate? What measures would likely help her to man-
age her fears regarding them?

3. What are some things Mrs. D. could be encouraged to do
to make her feel less helpless?

4. Should the children be allowed to visit their father? Why or
why not?

the bedside, violations of patient confidentiality, not enough
staff members available to assist family members, increased
stress on healthcare staff members (e.g., performance anxiety
and risk for litigation), and increased stress and anxiety for
family members.>” However, these factors have not been
substantiated by research. Research studies have found that
allowing family members to observe invasive procedures and
resuscitation efforts promotes increased knowledge of the
patient’s condition. Observation also allows the family to
witness that everything was done, reduces fear and anxiety,
and promotes adaptation.”” Box 2-4 presents the benefits of
family presence.

Practice Alerts

The AACN has issued Practice Alerts to guide the critical care
nurse in implementing open visitation and family presence
during procedures and resuscitation. Expected nursing prac-
tices are highlighted in Box 2-5.
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BOX 2-4 BENEFITS OF FAMILY PRESENCE

Being Present Helps Family Members to:

e Remove doubt about the patient’s condition

e Witness that everything possible was done

e Decrease their anxiety and fear about what was happening
to their loved one

Being Present Facilitates Family Members':

¢ Need to be together with their loved one

e Need to help and support their loved one

e Sense of closure and grieving should death occur

BOX 2-5 EXPECTED PRACTICES TO SUPPORT FAMILY PRESENCE

e Facilitate unrestricted access (24 hours/day) of a chosen sup-
port person according to patient preference, unless support
person infringes on the rights and safety of others, or visita-
tion is medically contraindicated.

e Allow family members the option of remaining present at the
bedside during resuscitation and invasive procedures.

e Develop written practice documents for facilitating unre-
stricted access of the support person during the patient’s
hospitalization, according to patient preference.

e Ensure that policies are non-discriminatory

e Ensure that policies include practices for limiting visitors
when contraindicated and/or their presence impinges
upon the rights and safety of others

e Develop written practice document for permitting family

presence during resuscitation and invasive procedures.

e |dentify strategies for ensuring family presence, such as
use of trained family facilitators

e Ensure that policies include practices for restricting family
presence during resuscitation and procedures when indi-
cated: combative or violent behavior, uncontrolled out-
bursts, altered/impaired mental status, or suspicion of
abuse

From American Association of Critical-Care Nurses. Family presence: Visitation in the adult ICU. http://www.aacn.org/\VWD/practice/docs/practicealerts/
family-visitation-adult-icu-practicealert.pdf; 2010 and American Association of Critical-Care Nurses. Family presence during resuscitation and invasive
procedures. http://www.aacn.org/VWD/practice/docs/practicealerts/family-visitation-adult-icu-practicealert.pdf; 2011. Accessed April 20, 2012.

B sumMmMARY

This chapter has provided an overview of the critical care
environment and the experience of critical illness from the
perspective of the patient, family, and nurse. As key players
among equals on the critical care team, nurses are ideally
positioned to shape the future of critical care by ensuring that
the patient remains the focus of that care. By understanding

l CRITICAL THINKING EXERCISES

1. You are bringing family members to the critical care unit
to see the patient for the first time. The patient has been
involved in a motor vehicle crash and the environment is
similar to that depicted in Figure 2-1. What strategies do
you use to explain the patient and the environment to the
family members?

2. You are in charge of coordinating a family conference to
discuss a patient’s condition and goals for care and treat-
ment. All family members speak Creole. What strategies
do you incorporate when planning the conference?
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INTRODUCTION

Critical care nurses are often confronted with ethical and
legal dilemmas related to informed consent, withholding or
withdrawing life-sustaining treatment, organ and tissue
transplantation, confidentiality, and increasingly, justice in
the distribution of healthcare resources. Many dilemmas are
by-products of advanced medical technologies and thera-
pies developed over the past several decades. Although
technology provides substantial benefits to critically ill
patients, extensive public and professional debate occurs
over the appropriate use of these technologies, especially
those that are life sustaining. One of the primary concerns
in critical care is whether a patient’s values and beliefs about
treatment can be overridden by the technological impera-
tive, or the strong tendency to use technology because it is
available.

Although many ethical dilemmas are not unique to critical
care, they occur with greater frequency in critical care set-
tings. Therefore it is crucial that critical care nurses examine
the nature and scope of their ethical and legal obligations to
patients.

The ethical and legal issues that frequently arise in the
nursing care of acute and critically ill patients are examined
in this chapter. The discussion includes problems that sur-
round patients’ rights and nurses’ obligations, informed
consent, and withholding and withdrawing treatment. The
elements of ethical decision making and the involvement of
the nurse are discussed.

26

* Animations
+ Video Clips

ETHICAL OBLIGATIONS AND NURSE
ADVOCACY

Critical care nurses’ ethical and legal responsibilities for pa-
tient care have increased dramatically since the early 1990s.
Evolving case law and current concepts of nurse advocacy
and accountability indicate that nurses have substantial ethi-
cal and legal obligations to promote and protect the welfare
of their patients.

The duty to practice ethically and to serve as an ethical
agent on behalf of patients is an integral part of nurses’ pro-
fessional practice. The nurse’s duty is stated in the Code of
Ethics for Nurses with Interpretive Statements, which was
adopted by the American Nurses Association (ANA) in 1976
and was last revised in 2001.° The document describes the
moral principles that guide professional nursing practice, and
serves the following purposes: (1) it delineates the ethical
obligations and duties of every individual who enters the
profession; (2) it is the profession’s nonnegotiable ethical
standard; and (3) it is the expression of nursing’s own under-
standing of its commitment to society.® The Code of Ethics
consists of nine provision statements. The first three describe
fundamental values and commitments of the nurse, the next
three describe the boundaries of duty and loyalty, and the last
three describe duties beyond individual patient encounters.
Nurses in all practice arenas, including critical care, must be
knowledgeable about the provisions of the code and must
incorporate its basic tenets into their clinical practice.'® The
code is a powerful tool that shapes and evaluates individual
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practice as well as the nursing profession. However, situations
may arise in which the code provides only limited direction.
Critical care nurses must remain knowledgeable and abreast
of ethical issues and changes in the literature so they may
make appropriate decisions when difficult situations arise in
practice. Additional ANA position statements related to
human rights and ethics are available from the ANA website
(www.nursingworld.org).

Nurses’ ethical obligation to serve as advocates for their
patients is derived from the unique nature of the nurse-
patient relationship. Critical care nurses assume a signifi-
cant caregiving role that is characterized by intimate,
extended contact with persons who are often the most
physiologically and psychologically vulnerable and with
their families. Critical care nurses have a moral and profes-
sional responsibility to act as advocates on their patients’
behalf because of their unique relationship with their
patients and their specialized nursing knowledge. The
American Association of Critical-Care Nurses (AACN)
published An Ethic of Care,' which illustrates the ethical
foundations for critical care practice. Ethics involves the
interrelatedness and interdependence of individuals, sys-
tems, and society. When ethical care is practiced, individual
uniqueness, personal relationships, and the dynamic nature
of life are respected. Compassion, collaboration, account-
ability, and trust are essential characteristics of ethical nurs-
ing practice.! The AACN Ethic of Care statement is available
from the organization’s website (www.aacn.org).

ETHICAL DECISION MAKING

As reflected in the ANA code of ethics, one of the primary
ethical obligations of professional nurses is protection of
their patients’ basic rights. This obligation requires nurses
to recognize ethical dilemmas that actually or potentially
threaten patients’ rights and to participate in the resolution
of those dilemmas.®

An ethical dilemma is a difficult problem or situation in
which conflicts arise during the process of making morally
justifiable decisions. In identifying a situation as an ethical
dilemma, certain criteria must be met. More than one solu-
tion must exist, and there is no clear “right” or “wrong.” Each
solution must carry equal weight and must be ethically de-
fensible. Whether to give the one available critical care bed to
a patient with cancer who is experiencing hypotension after
chemotherapy or to a patient in the emergency department
who has an acute myocardial infarction is an example of an
ethical dilemma. The conflicting issue in this example is
which patient should be given the bed, based on the moral
allocation of limited resources.

Several warning signs can assist the critical care nurse in
recognizing an ethical dilemma. If these warning signs occur,
the critical care nurse must reassess the situation and deter-
mine whether an ethical dilemma exists and what additional
actions are needed'®:

+ Is the situation emotionally charged?
+ Has the patient’s condition changed significantly?

+ Is there confusion or conflict about the facts?

+ Is there increased hesitancy about the right course of
action?

+ Is the proposed action a deviation from customary
practice?

+ Is there a perceived need for secrecy around the proposed
action?

Arriving at a morally justifiable decision when an ethical
dilemma exists can be difficult for patients, families, and
health professionals. Critical care nurses must be careful not
to impose their own value system on that of the patient. Each
patient and family has a set of personal values that are influ-
enced by their environment and culture.

One helpful way to approach ethical decision making is to
use a systematic, structured process, such as the one depicted
in Figure 3-1. This model provides a framework for evaluat-
ing the related ethical principles and the potential outcomes,
as well as relevant facts concerning the contextual factors and
the patient’s physiological and personal factors. Using this
approach, the patient, family, and healthcare team members
evaluate choices and identify the option that promotes the
patient’s best interests.

Ethical decision making includes implementing the deci-
sion and evaluating the short-term and long-term outcomes.
Evaluation provides meaningful feedback about decisions
and actions in specific instances, as well as the effectiveness of
the decision-making process. The final stage in the decision-
making process is assessing whether the decision in a specific
case can be applied to other dilemmas in similar circum-
stances. In other words, is this decision useful in similar
cases? A systematic approach to decision making does not
guarantee that morally justifiable decisions are reached
or that the outcome is beneficial to the patient. However,
it ensures that all applicable information is considered in the
decision.

ETHICAL PRINCIPLES

As reflected in the decision-making model, relevant ethical
principles should be considered when a moral dilemma
exists. Principles facilitate moral decisions by guiding the
decision-making process, but they may conflict with each
other and may force a choice among the competing princi-
ples based on their relative weight in the situation. Several
ethical principles are pertinent in the critical care setting.
These principles are intended to provide respect and dignity
for all persons (Box 3-1).

Principlism is a widely applied ethical approach based on
four fundamental moral principles to contemporary ethical
dilemmas: respect for autonomy, beneficence, nonmalefi-
cence, and justice.® The principle of autonomy states that all
persons should be free to govern their lives to the greatest
degree possible. The autonomy principle implies a strong
sense of self-determination and an acceptance of responsibil-
ity for one’s own choices and actions. To respect autonomy of
others means to respect their freedom of choice and to allow
them to make their own decisions.
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FIGURE 3-1 The process of ethical decision making.

BOX 3-1 ETHICAL PRINCIPLES

e Autonomy: Respect for the individual and the ability of
individuals to make decisions with regard to their own
health and future (the basis for the practice of informed
consent)

¢ Beneficence: Actions intended to benefit the patients or
others

* Nonmaleficence: Actions intended not to harm or bring
harm to others

e Justice: Being fair or just to the wider community in terms
of the consequences of an action. In health care, justice is
described as the fair allocation or distribution of healthcare
resources

e Veracity: The obligation to tell the truth

¢ Fidelity: The moral duty to be faithful to the commitments
that one makes to others

¢ Confidentiality: Respect for an individual's autonomy and
the right of individuals to control the information relating to
their own health

The principle of beneficence is the duty to provide benefits
to others when in a position to do so, and to help balance
harms and benefits. In other words, the benefits of an action
should outweigh the burdens. A related concept is futility. Care
should not be given if it is futile in terms of improving comfort
or the medical outcome. The principle of nonmaleficence is the
explicit duty not to inflict harm on others intentionally.

The principle of justice requires that health care resources
be distributed fairly and equitably among groups of people.
The principle of justice is particularly relevant to critical care
because most healthcare resources, including technology and
pharmaceuticals, are expended in this practice setting.

In addition to the four principles described previously,
the following principles are relevant. The principle of verac-
ity states that persons are obligated to tell the truth in
their communication with others. The principle of fidelity
requires that one has a moral duty to be faithful to the com-
mitments made to others. These two principles, along with
confidentiality, are the key to the nurse-patient relationship.
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BOX 3-2 EXAMPLES OF EVIDENCE

TO SUPPORT ANCC MAGNET
RECOGNITION CRITERIA

e Evidence that nurses are educated through ongoing in-
service education in:
e Application of ethical principles
¢ ANA Bill of Rights for Registered Nurses
e Professional organization standards
e State nurse practice act
e ANA Code of Ethics for Nurses

e Policies and procedures that address how nurses respond
to ethical issues

e Descriptions of how nurses lead in development and par
ticipation in ethics programs

e Evidence that nurses have been educated in research and
protection of human subjects and patient privacy, security,
and confidentiality

e Evidence of direct care nurses participation on the ethics
committees

Creating an Ethical Environment

In the quest for excellence, critical care nurses and their lead-
ership focus on nursing initiatives at the unit, service line,
and organizational levels to improve quality, patient satisfac-
tion, and nursing retention. AACN’s Healthy Work Environ-
ment Initiative and American Nurses Credentialing Center
(ANCC) Magnet Recognition Program assist critical care
nursing teams to create a positive and fulfilling organiza-
tional culture through engagement and empowerment.>’
Both programs allow nurses to promote, plan, and develop
an ethical environment in which to practice.

Addressing ethical problems and participating in ethical
decision making are key to improving quality of care. Inter-
disciplinary collaboration and collegial working relationships
that generate mutual respect are important elements of a suc-
cessful critical care team. Hospitals that are pursuing or
achieve Magnet certification must demonstrate evidence of
creating ethical work environments by meeting specific crite-
ria. Box 3-2 lists examples of evidence required to support
ANCC Magnet criteria related to ethical work environments.”

INCREASING NURSES’ INVOLVEMENT IN
ETHICAL DECISION MAKING

Although nurses play a significant role in the care of patients,
they often report limited involvement in the formal processes
of ethical decision making. Nurses’ perception of this limited
involvement may be related to many factors, such as lack of
formal education in ethics, lack of institutional mechanisms
for review of dilemmas, perceived lack of administrative or
peer support for involvement in decision making, concern
about reprisals, and perceived lack of decision-making
authority. Research has shown that ethics education has a
significant positive influence on moral confidence, moral
action, and use of ethics resources by nurses.!!

If nurses are to fulfill their advocacy obligations to
patients, they must become active in the process of ethical
decision making at all levels. Ethical dilemmas are among
the many issues that can lead to moral distress for critical
care nurses. Moral distress occurs when the nurse knows the
ethically appropriate action to take but is unable to act upon
it, or when the nurse acts in a manner contrary to personal
and professional values. Moral distress is one of the key issues
affecting the workplace environment.* Moral distress con-
tributes to the loss of nurses from the workforce and threat-
ens the quality of patient care. Ways for nurses to address
moral distress and increase their participation in ethical
decision making starts with open communication with the
healthcare team, the patient, and the family regarding the
patient’s wishes and ethical concerns.

A critical element for true collaboration is that health-
care organizations ensure unrestricted access to structured
forums such as ethics committees, and allow time to re-
solve disputes among critical participants, including pa-
tients, families, and the healthcare team.? Actively address-
ing ethical dilemmas and avoiding moral distress are crucial
factors to creating a healthy workplace where critical care
nurses can make optimal contributions to patients and
their families.

The Joint Commission requires that a formal mecha-
nism be in place to address patients’ ethical concerns. Bio-
ethics committees are one way to address this need. Typical
membership of a bioethics committee includes physicians,
nurses, chaplains, social workers, and, if available, bioethi-
cists. A multiprofessional committee can serve as an educa-
tion and policy-making body and, in some cases, provide
ethics consultation on a case-by-case basis. The purpose of
ethics consultation is to improve the process and outcomes
of patient care by helping to identify, analyze, and resolve
ethical problems. This service should be used when the
issues cannot be resolved among the healthcare team, pa-
tient, and family. Box 3-3 lists examples of situations where
an ethics consultation may be considered.

BOX 3-3 SITUATIONS WHERE ETHICS
CONSULTATION MAY BE

CONSIDERED

e Disagreement or conflict exists on whether to pursue
aggressive life-sustaining treatment in a seriously ill pa-
tient, such as cardiopulmonary resuscitation, or emphasize
comfort/palliative care.

e Family demands to provide life-sustaining treatment, such
as mechanical ventilation or tube feeding, that the physi-
cian and nurses consider futile.

e Competing family members are present and want to make
critical decisions on behalf of the patient.

e A seriously ill patient is incapacitated and does not have a
surrogate decision maker or an advance directive.
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BOX 3-4 ETHICS CONSULTATION
SERVICES

AMERICAN NURSES ASSOCIATION CENTER FOR ETHICS
AND HUMAN RIGHTS
8515 Georgia Avenue, Suite 400
Silver Springs, MD 20910
Telephone: (301) 628-5000
E-mail: ethics@ana.org
http://nursingworld.org/ethics/

KENNEDY INSTITUTE OF ETHICS
Georgetown University
PO. Box 571212
Washington, DC 20057-1212
Telephone: (202) 687-8089
www.georgetown.edu/research/kie

INTERNET RESOURCES
FOR BIOETHICS

e American Journal of Bioethics: http://bioethics.net

* American Society for Bioethics and Humanities: www.
asbh.org

e University of Pennsylvania Center for Bioethics: http://
bioethics.upenn.edu

e National Institutes of Health Bioethics Resources on the
Web: http://bioethics.od.nih.gov/

BOX 3-5

Nurses can become more involved with ethical decision
making through participation in institutional ethics com-
mittees, multiprofessional ethics forums and roundtables,
peer review and quality assurance committees, and institu-
tional research review boards. Nurses can also improve and
update their knowledge through formal and continuing
education courses on bioethics, as well as through tele-
phone and computerized electronic consultation and refer-
ence services. Educational programs and ethics consultation
services are available through several ethics and law centers
in the United States. Two important ethical consultation
services are listed in Box 3-4. Additional Internet educa-
tional resources are listed in Box 3-5.

SELECTED ETHICAL TOPICS IN CRITICAL
CARE

Informed Consent

Many complex dilemmas in critical care nursing concern
informed consent. Consent problems arise because patients
are experiencing acute, life-threatening illnesses that interfere
with their ability to make decisions about treatment or par-
ticipation in a clinical research study. The doctrine of
informed consent is based on the principle of autonomy;
competent adults have the right to self-determination or to

make decisions regarding their acceptance or rejection of
treatment.

Elements of Informed Consent

Three primary elements must be present for a person’s con-
sent or decline of medical treatment or research participation
to be considered valid: competence, voluntariness, and dis-
closure of information. Competence (or capacity) refers to a
person’s ability to understand information regarding a pro-
posed medical or nursing treatment. Competence is a legal
term and is determined in court. Healthcare providers evalu-
ate mental capacity. The ability of patients to understand
relevant information is an essential prerequisite to their
participation in the decision-making process and should be
carefully evaluated as part of the informed consent process.
Patients providing informed consent should be free from
severe pain and depression. Critically ill patients usually do
not have the mental capacity to provide informed consent
because of the severe nature of their illness or their treatment
(e.g., sedation). If the patient is not mentally capable of pro-
viding consent, informed consent is obtained from the desig-
nated healthcare surrogate or legal next of kin. State law
governs consent issues, and legal counsel should be consulted
for specific questions.

Consent must be given voluntarily, without coercion or
fraud, for the consent to be legally binding. This includes
freedom from pressure from family members, healthcare
providers, and payers. Persons who consent should base their
decision on sufficient knowledge. Basic information consid-
ered necessary for decision making includes the following:

+ A diagnosis of the patient’s specific health problem and
condition

+ The nature, duration, and purpose of the proposed treat-
ment or procedures

+ The probable outcome of any medical or nursing inter-
vention

+ The benefits of medical or nursing interventions

+ The potential risks that are generally considered common
or hazardous

+ Alternative treatments and their feasibility

+ Short-term and long-term prognoses if the proposed
treatment or treatments are not provided

Informed consent is not a form. It is a process that entails
the exchange of information between the health care pro-
vider and the patient or patient’s proxy. Frequently, critical
care nurses are asked to witness the consent process for pro-
cedures and tests. Critical care nurses should serve as advo-
cates for the patient and ensure that the informed consent
process has been completed per legal standards and institu-
tional policy. Critical care nurses may provide additional
patient education to support decision making, but the pro-
cess of obtaining informed consent is a physician obligation.

Decisions Regarding Life-Sustaining Treatment

Care of persons who are terminally ill or in a persistent vegeta-
tive state raises profound questions about the constitutional
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TABLE 3-1

CASE
Karen Quinlan

LANDMARK LEGAL CASES IN THE RIGHT-TO-DIE DEBATE

EVENTS
Karen Ann Quinlan was the first modern icon of the right-to-die

IMPACT
In finding for the Quinlan family, the

debate. The 21-yearold Quinlan collapsed at a party after swal-
lowing alcohol and the tranquilizer diazepam (Valium) on April 14,
1975. Doctors saved her life, but she suffered brain damage and
lapsed into a “persistent vegetative state.” Her family waged a
much-publicized legal battle for the right to remove her life-
support machinery. They succeeded, but in a final twist, Quinlan
kept breathing after the respirator was unplugged. She remained
in a coma for almost 10 years in a New Jersey nursing home
until her 1985 death.

courts identified a right to decline
lifesaving medical treatment under
the general right of privacy. According
to the court, her right to privacy out-
weighed the state’s interest in pre-
serving her life, and her father, as

her surrogate, could exercise that
right for her.

Nancy Cruzan

Nancy Cruzan became a public figure after a 1983 auto accident
left her permanently unconscious and without any higher brain
function. She was kept alive only by a feeding tube and steady
medical care. Cruzan's family waged a legal battle to have her
feeding tube removed. The case went all the way to the U.S.
Supreme Court, which ruled that the Cruzans had not provided
“clear and convincing evidence” that Nancy Cruzan did not wish
to have her life artificially preserved. The Cruzans later presented
such evidence to the Missouri courts, which ruled in their favor
in late 1990. The Cruzans stopped feeding Nancy in December
of 1990, and she died later the same month.

The Cruzan case had a significant impact

on end-of-life decision making across
the country. After the Cruzan decision,
the Patient Self-Determination Act
was passed by Congress to allow
individuals to make their own decisions
about end-of-life care and/or routine
care, should they be unable to make
decisions for themselves. The case
prompted the development of hospital
ethics councils and increased the
number of advance directives.

Theresa Schiavo

Theresa Marie “Terri” Schiavo was a Florida woman who sus-
tained brain damage and became dependent on a feeding tube.
She collapsed in her home in 1990, experienced respiratory and
cardiac arrest, leading to 15 years of institutionalization and a
diagnosis of persistent vegetative state. In 1998, her husband,
who was her guardian, petitioned the court to remove her feed-
ing tube. Terri Schiavo's parents opposed the removal, arguing
that Terri was conscious. The court determined that Terri would
not wish to continue life-prolonging measures. Subsequently a
7-year battle occurred that included involvement by politicians
and advocacy groups. Before the court's decision was carried
out on March 18, 2005, the Florida legislature and the United
States Congress had passed laws to prevent removal of
Schiavo's feeding tube. These laws were later overturned by the
Supreme Courts of Florida and the United States. On March 31,
2005, after a complex legal history in the courts, Terri Schiavo
died at a Florida hospice at the age of 41.

This case received national and interna-

tional media attention with very public
debate regarding the moral conse-
quences of withdrawing life support.
The movement to challenge the deci-
sions made for Terri Schiavo threat-
ened to destabilize end-of-life law
that had developed principally through
the cases of Quinlan and Cruzan.
Although the Schiavo case had little
effect on right-to-die jurisprudence, it
illustrated the range of difficulties that
can complicate decision making con-
cerning the termination of treatment
in incapacitated persons and the
importance of having written advance
directives.

rights of persons or surrogates to make decisions related to
death or life-sustaining care, as well as the rights of the state to
intervene in treatment decisions. Table 3-1 reviews three land-
mark legal cases—Quinlan, Cruzan, and Schiavo—that have
influenced legal and ethical precedents in the right-to-die
debate. Table 3-2 lists definitions for some terms pertinent to
these issues.

The issue of treatment for persons whose quality of life is
severely compromised, as in irreversible coma or brain death,
is often a result of advanced biomedical technology. Technol-
ogy frequently sustains life in persons who would have previ-
ously died of their illnesses. The widespread use of advanced
life-support systems and cardiopulmonary resuscitation
(CPR) has changed the nature and context of dying. A
“natural death” in the traditional sense is rare; most patients
who die in healthcare facilities undergo resuscitation efforts.

The benefits derived from aggressive technological man-
agement often outweigh the negative effects, but the use of
life-sustaining technologies for persons with severely im-
paired quality of life, or for those who are terminally ill, has
stimulated intensive debate and litigation. Two key issues in
this debate are the appropriate use of technology and the
ability of the seriously ill person to retain decision-making
rights. These issues are based on the ethical principles of
beneficence and autonomy.

At the heart of the technology controversy are conflicting
beliefs about the morality and legality of allowing persons
who are terminally ill or severely debilitated to request
withdrawing or withholding medical treatment. In these situ-
ations, two levels of treatment must be considered: ordinary
care and extraordinary care. These levels of care are at
two ends of a continuum of potential treatment options.
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TABLE 3-2 DEFINITIONS IN CRITICAL CARE DECISION MAKING

CONCEPT

DEFINITION

Advance directive

Witnessed written document or oral statement in which instructions are given by a person
to express desires related to healthcare decisions. The directive may include, but is not
limited to, the designation of a healthcare surrogate, a living will, or an anatomical gift.

Living will

A witnessed written document or oral statement voluntarily executed by a person that
expresses the person’s instructions concerning life-prolonging procedures.

Healthcare decision

Informed consent, refusal of consent, or withdrawal of consent for health care, unless
stated in the advance directive.

Incapacity or incompetent decision

Patient is physically or mentally unable to communicate a willful and knowing health care.

Informed consent

Consent voluntarily given after a sufficient explanation and disclosure of information.

Proxy A competent adult who has not been expressly designated to make health care decisions
for an incapacitated person, but is authorized by state statute to make healthcare deci-
sions for the person.

Surrogate A competent adult designated by a person to make health care decisions should that per

son become incapacitated.

Terminal condition

A condition in which there is no reasonable medical probability of recovery and can be
expected to cause death without treatment.

Persistent vegetative state

A permanent, irreversible unconsciousness condition that demonstrates an absence of vol-
untary action or cognitive behavior, or an inability to communicate or interact purposefully
with the environment.

Brain death

Complete and irreversible cessation of brain function.

Clinical death or cardiac death

Irreversible cessation of spontaneous ventilation and circulation.

Life-prolonging procedure

Any medical procedure or treatment, including sustenance and hydration, that sustains,
restores, or supplants a spontaneous vital function. Does not include the administration of
medication or treatments deemed necessary to provide comfort care or to alleviate pain.

Resuscitation

Intervention with the intent of preserving life, restoring health, or reversing clinical death.

Do not resuscitate (DNR) order

A medical order that prohibits the use of cardiopulmonary resuscitation and emergency
cardiac care to reverse signs of clinical death. The DNR order may or may not be specified

in patients’ advance directives.

Allow natural death

An alternate term with less negative connotations, but essentially meaning DNR.

Adapted from Florida Statutes Chapter 765.101 definitions. www.flsenate.gov/statutes; 2011. Accessed July 24, 2011.

Although, based on one’s beliefs, some therapies could be put
in either category; this distinction is still helpful from a legal
and ethical perspective. However, ethicists believe that any
treatment can become extraordinary whenever the patient
decides that the burdens outweigh the benefits.

Patient and family expectations have changed over time.
Although not new, the concept of medical futility is moving to
the forefront of the end-of-life debate. Judgment regarding
futility in the critical care setting is difficult because it differs
greatly among cultures and disciplines. Each goal is then
evaluated based on what is achievable or deemed “futile.”
Debate over futility of specific treatments is essentially a de-
bate on quality of life and which treatments are worthwhile to
assist patients in achieving their goals. The cost of health care
and the push toward major healthcare reform are generating
public discussion regarding the financial impact of medical
treatments at the end of life. Discussion on the economics
of treatments is as uncomfortable in the United States as talk-
ing about death. This topic has not played a major role in

end-of-life decision making in the past, but experts agree it is
moving up the line of priorities in medical futility debates."

Traditionally, extraordinary care includes complex, invasive,
and experimental treatments such as resuscitation efforts by
CPR or emergency cardiac care, maintenance of life support
through invasive means, or renal dialysis. Experimental treat-
ments such as gene therapy also are extraordinary therapies.

Ordinary care usually involves common, noninvasive, to
tested treatments such as providing nutrition, hydration, or
antibiotic therapy. In the critical care setting the noninvasive
criterion does not apply; ordinary care is defined as usual
and customary for the patient’s condition. Maintenance of
hydration and nutrition through a tube feeding is an exam-
ple of a treatment that falls somewhere between ordinary
and extraordinary care and is a highly debatable issue.
Therefore it is important for individuals to document their
wishes rather than relying on the members of the healthcare
team to assist in the decision-making process related to
nutrition and hydration.
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Cardiopulmonary Resuscitation Decisions

The goals of emergency cardiovascular care are to preserve
life, restore health, relieve suffering, limit disability, and
reverse clinical death.® Frequently, ethical questions arise
about the use of CPR and emergency cardiac care because
such treatment may conflict with a patient’s desires or best
interests. The critical care nurse should be guided by scien-
tifically proven data, patient preferences, and ethical and
cultural norms.

The American Heart Association has developed guidelines
to assist practitioners in making the difficult decision to pro-
vide or withhold emergency cardiovascular care.” The gener-
ally accepted position is that resuscitation should cease if the
physician determines that efforts are futile or hopeless. Futil-
ity constitutes sufficient reason for either withholding or
ceasing extraordinary treatments.

Withholding or stopping extraordinary resuscitation ef-
forts is ethically and legally appropriate if patients or surro-
gates have previously made their preferences known through
advance directives. It is also acceptable if the physician deter-
mines that resuscitation is futile or has discussed the situa-
tion with the patient, family, and/or surrogate as appropriate,
and there is mutual agreement not to resuscitate in the event
of cardiopulmonary arrest. For the nurse not to initiate the
resuscitation, a do not resuscitate (DNR) order must be writ-
ten. Most physicians also write supporting documentation
regarding the order in the progress notes, such as conversa-
tions held with the patient and family members.

Family presence during resuscitation and invasive pro-
cedures has been a debated topic for the last decade. There
is growing evidence that family presence during resuscita-
tion and invasive procedures helps not only families but
also the healthcare team.® Family presence during resusci-
tation and invasive procedures is now supported by multi-
ple entities including the Emergency Nurses Association
and the American Association of Critical-Care Nurses.'
The topic has been added to the American Heart Associa-
tion’s Guidelines for Cardiopulmonary Resuscitation and
Emergency Cardiovascular Care.® Even with this growing
support, only 5% of critical care units in the United States
have written policies allowing families to be present during
resuscitation and invasive procedures.!* Current recom-
mendations are for institutions to establish a process
for allowing families who wish to be present to do so. This
includes designating a trained clinician or chaplain to
support the family throughout the process

Withholding or Withdrawing Life Support

Withholding life support, withdrawing life support, or both,
can range from not initiating hemodialysis (withholding) to
terminal weaning from mechanical ventilation (withdraw-
ing). Decisions are made based on consideration of all factors
in the ethical decision-making model. In all instances of
withholding and withdrawing life support, comfort measures
are maintained, including management of pain, pulmonary
secretions, and other symptoms as needed.

Most decisions regarding withdrawing and withholding
of life support are not made in the courts. They are made
based on open communication with the patient, family, and
surrogate, as appropriate. An ethical decision-making ap-
proach is used to decide on the best actions to take or not
take in the situation. If ethical or legal questions arise, ethics
consultation services, ethics committees, and risk managers
can provide assistance. The value of clearly stating in writing
one’s end-of-life issues before becoming critically ill (ad-
vance directive) is key to avoiding having treatment given or
not given against one’s wishes.

End-of-Life Issues

Patient Self-Determination Act

In response to public concern about end-of-life decisions and
the overall lack of consistent hospital policies, the United
States Congress enacted the Patient Self-Determination Act."
This act requires that all healthcare facilities that receive
Medicare and Medicaid funding inform their patients about
their right to initiate an advance directive and the right to
consent to or refuse medical treatment.

Discussions regarding advance directives and end-of-life
wishes should be made as early as possible, preferably before
death is imminent. The ideal time to discuss advance direc-
tives is when a person is relatively healthy, not in the critical
care or hospital setting. This allows more time for discussion,
processing, and decision making. Nurses in every practice
setting should assess patients regarding their perceptions of
quality of life and end-of-life wishes in a caring and culturally
sensitive way, and should document the patient’s wishes. Pa-
tients should be strongly encouraged to complete advance
directives, including living wills and durable power of attor-
ney, to ensure that their wishes will be followed if they are
terminally ill or in a persistent vegetative state.

Advance Directives

An advance directive is a communication that specifies a per-
son’s preference about medical treatment should that person
become incapacitated. Several types of advance directives
exist, including DNR orders, allow-a-natural-death orders,
living wills, health care proxies, and other types of legal docu-
ments (Table 3-2). It is important for nurses to know whether
a patient has an advance directive and that the directive be
followed.

The living will provides a mechanism by which individuals
can authorize the withholding of specific treatments if they
become incapacitated. Although living wills provide direction
to caregivers, in some states, living wills are not legally binding
and are seen as advisory. When completing a living will, indi-
viduals can add special instructions about end-of-life wishes.
Individuals can change their directive at any time.

The durable power of attorney for health care is more pro-
tective of patients’ interests regarding medical treatment than
is the living will. With a durable power of attorney for health
care, patients legally designate an agent whom they trust,
such as a family member or friend, to make decisions on their
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behalf should they become incapacitated. This person is
called the health care surrogate or proxy. A durable power of
attorney for health care allows the surrogate to make deci-
sions whenever the patient is incapacitated, not just at the
time of terminal illness. Some legal commentators recom-
mend the joint use of a living will and a durable power of
attorney to give added protection to a person’s preferences
about medical treatment.

Ultimately, if self-determination and informed consent
are to have real value, patients or their surrogates must be
given an opportunity to consider options and to shape deci-
sions that affect their life or death. Communication and
shared decision making among the patient, family, and
healthcare team regarding end-of-life issues are key.'? Unfor-
tunately, this frequently does not happen before admission to
a critical care unit. The critical care nurse must be part of the
team that educates the patient and family, so they can deter-
mine and communicate end-of-life wishes.

Some situations may result in moral distress for the nurse.
A nurse who is unable to follow these legal documents be-
cause of personal or religious beliefs must ask to have the
client reassigned to another nurse. For instance, some ad-
vance directives may call for withdrawing life support when
certain conditions are met, and this may conflict with the
nurse’s personal or religious beliefs. Nurses who frequently
ask to be reassigned to another client may need to think
about another nursing specialty where their beliefs do not
conflict with advance directives.

The nurse must also be cognizant of the facility’s poli-
cies regarding advance directives. For example, if a DNR
order is on the chart, does it meet all the requirements for
a legal document per facility policy? Is it signed by the phy-
sician? Is the chart notated properly? Is there a health care
proxy? Are the forms proper? Is there a living will? All
critical care nurses should review key policies and docu-
ments related to DNR and withdrawing and withholding of
life support, because these situations occur frequently.
Knowledge of institutional policies will facilitate honoring
of patients’ and families’ wishes in a compassionate and
caring environment.

Organ and Tissue Transplantation

Improved surgical methods and increasingly effective immu-
nosuppressive drug therapy have increased the number and
the types of successfully transplanted organs and tissues.
Despite the successes in transplantation, there is a severe
shortage of organs to meet the growing demand. Under the
National Organ Transplant Act of 1984, the United States
Congress established the Organ Procurement and Transplan-
tation Network to facilitate fair allocation of organs and tis-
sues for transplantation. This system is administered by the
United Network for Organ Sharing, a group that maintains a
list of patients who are awaiting organ and tissue transplanta-
tion and helps to coordinate the procurement of organs. In
2011, more than 111,000 people were on the organ transplan-
tation waiting list for the United States.'® This shortage has
motivated multiple efforts to increase the organ supply.

These efforts include creating registries for donors and desig-
nating organ donor status on driver’s licenses. There are legal
mandates for required request and mandatory organ procure-
ment organization notification when a patient’s death is
imminent. In some situations, removal of the organ to be
transplanted is not life threatening and can be accomplished
without causing significant harm to a living donor (e.g.,
kidney and bone marrow). Other types of organ and tissue
removal (e.g., heart) are performed only in donors who meet
the legal definition for brain death.

Since the 1968 Harvard Medical School Ad Hoc Commit-
tee’s brain death definition, organs have primarily been re-
moved from patients with cardiac function who have been
pronounced dead on the basis of neurological criteria but
continue to receive mechanical ventilation. The concept of
brain death is distinct from the concept of persistent vegeta-
tive state or irreversible coma. In brain death, complete and
irreversible cessation of brain function occurs, whereas in
irreversible coma or persistent vegetative state, some brain
function remains intact. If a patient is a designated organ
donor and brain death is determined, the patient is pro-
nounced to be dead; however, perfusion and oxygenation of
organs are maintained until the organs can be removed in the
operating room. Even with optimal artificial perfusion and
oxygenation, organs intended for transplantation must be
removed and transplanted quickly.

The most rapid increase in the rate of organ recovery from
deceased persons has occurred in the category of donation
after cardiac death—that is, a death declared on the basis of
cardiopulmonary criteria (irreversible cessation of circula-
tory and respiratory function) rather than brain death.!”
Most commonly, the kidneys, liver, and pancreas are recov-
ered after cardiac death because of the length of time in
which these organs can be deprived of oxygen and still be
transplanted successfully. In 2005 a conference on donation
after cardiac death concluded that it is an ethically acceptable
practice to retrieve organs after cardiac death to increase the
number of organs available for transplantation.’ Nonetheless,
the practice remains controversial because of the complexi-
ties required during the transition from end-of-life care to
organ donation.

Critical care professionals must ensure that the decision
to withdraw care is made separately from the decision to
donate organs. In addition, donation after cardiac death is
often performed in the operating room. Critical care per-
sonnel need to create a plan of care should the patient not
die as expected. Donors must be dead according to speci-
fied hospital policy before organ procurement. The process
of organ procurement cannot be the proximate cause of
death.

Everyone in the United States has the legal right to donate
organs. To uphold that right, family members or significant
others must be given the opportunity to donate organs or
tissues on behalf of their loved ones if there is no advance
directive. Local organ procurement organizations have desig-
nated requestors whose role is to seek consent for organ dona-
tion. The role of the critical care nurse is to refer potential
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organ donors to the organ procurement organization. Be-
cause the consent rate for organ donation is only about 50%,
it is important to approach potential donors sensitively and
with awareness of cultural and religious implications. The
designated requestors are trained to address donation with
regard to such issues.

Ethical Concerns Surrounding Organ and Tissue
Transplantation

Organ and tissue transplantation involve numerous and
complex ethical issues. The first consideration is given to the

rights and privileges of all moral agents involved: the donor,
the recipient, the family or surrogate, and all other recipients
and donors. Important ethical principles that are useful in
ethical decision making regarding transplantation include
respect for persons and their autonomous choices, benefi-
cence and nonmaleficence, justice, and fidelity. Three of the
most controversial issues in transplantation are the moral
value that should be placed on the human body part, the just
distribution of a human body part, and the complex prob-
lems inherent in applying the concept of brain death to
clinical situations.

CASE STUDY

Mr. W. is a 67-year-old patient in the coronary care unit who
has severe heart failure and chronic obstructive pulmonary
disease. Mr. W. has been in and out of the hospital for
3 years and requires oxygen therapy at night. He has severe,
chronic chest pain and dyspnea. He had a respiratory arrest
and was put on the ventilator last night. He awakens after the
resuscitation and communicates that the breathing tube be
removed and that he be allowed to die. He is tired of the pain
and dyspnea. He asks for medication to make him comfort-
able after the tube is removed. His family agrees with the
plan of care.

Mr. W!s wishes are followed. He is extubated and is given
morphine for sedation and comfort. Mr. W.s family members all
remain at the bedside, taking turns holding his hand and talking
to him.

Questions

1. Apply the ethical decision-making model discussed in this chap-
ter to this case. What are the relevant ethical principles? Are
there other areas that must be assessed before proceeding?

2. As the critical care nurse caring for Mr. W., what are your
priorities at this point? On what ethical principles are these
priorities based?

3. Suppose that you have strong religious beliefs about with-
drawal of life support. If you were assigned to Mr. W., what
actions should you take?

B sumMmMARY

The ethical responsibilities of nurses who work in acute care
settings have increased dramatically since the early 1990s.
Based on evolving case law, state statutes, and state nurse prac-
tice acts, nurses are held to a high standard of care and are also
held directly accountable for their individual nursing actions.
Nurses who care for critically ill patients are challenged by
ethical dilemmas on a daily basis. In their role of patient ad-
vocate, ethical decision making and open communication

l CRITICAL THINKING EXERCISES

1. You are taking care of Mrs. H., a 90-year-old patient with
gastrointestinal bleeding. She has developed numerous
complications and requires mechanical ventilation. She is
unresponsive to nurses and family members. She has been
in the hospital for 2 weeks and requires a transfusion
nearly every day to sustain adequate hemoglobin and
hematocrit levels. Her prognosis is poor. Before this hos-
pitalization, she lived independently at her own home.
Her children tell you they are tired of seeing their mother
suffer. How do you respond to the family, and what follow-
up do you perform?

must be facilitated. Numerous resources are available to assist
with developing the knowledge and skill to do this well. There
are no easy answers to ethical dilemmas. A formal decision-
making model assists the nurse, but some situations may still
remain very ambiguous. Appropriate ethical nursing re-
sponses are based on wanting to do the right thing for the
patients and families that you care for and initiating the steps
to advocate for the patient.

2. You are taking care of Mr. J., a 23-year-old man with a
closed head injury. During the night shift, you note a
change in the level of consciousness at 3:00 am. You call
the physician, who tells you to watch Mr. J. until the physi-
cian attends rounds the next morning. He tells you not to
call him back. Mr. J’s neurological status continues to
deteriorate. What actions do you take? What is the ratio-

nale for your actions?
Continued
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l CRITICAL THINKING EXERCISES—cont’'d

3.

It is 2 days later, and Mr. J., as described earlier, now has a
herniated brainstem and is declared brain dead but re-
mains on life support. His wife is at the bedside and is fully
aware of the situation. You do not know whether Mr. J.
signed an organ donor card. What are your ethical and
legal obligations regarding organ donation at this point?
How would you approach the situation?

. You are caring for Mrs. M., a 68-year-old woman with an

acute myocardial infarction. She is in the critical care unit
after a successful angioplasty. Her husband brought in her
living will, which states that Mrs. M. does not desire resus-
citation. Mrs. M. is pain free and alert. As you start your
beginning-of-shift assessment, Mrs. M. says, “You know,
now that I've made it through the angioplasty, I realize
that tubes and machines may not be so bad after all. I
haven’t made it this far to give up now. If I go into cardiac
arrest, I want you to do all that you can for me” What
ethical principle is Mrs. M. using? As her nurse, what
actions should you take and why?
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Many additional resources, including self-assessment exercises, are located on the Evolve companion website at

http://evolve.elsevier.com/Sole.
»  Review Questions
+ Mosby’s Nursing Skills Procedures

INTRODUCTION

Advances in technology during the past several decades have
vastly improved the ability of healthcare providers to care for
the sickest patients and have led to increasingly successful
outcomes. However, the appropriate use of these often inva-
sive and frequently expensive resources is still a matter of
debate, leading to complex ethical issues in the care of
persons with a critical illness. One epidemiological study
found that approximately 38% of all deaths in the United
States occur in an acute care setting, with 22% of the deaths
occurring after admission to a critical care unit.? This finding
is disturbing, because research evidence has shown that the
vast majority of Americans would like to die in the comfort
of their home environment.'”” However, most critical care
units remain a relatively hostile, often uncomfortable and
impersonal place for dying patients and their families."* The
landmark Study to Understand Prognoses and Preferences
for Outcomes and Risks of Treatment (SUPPORT) revealed
many disparities between patients’ care preferences and the
care they received. The most significant findings from the
study included a lack of clear communication between pa-
tients and healthcare providers, a high frequency of aggres-
sive care, and widespread pain and suffering among inpa-
tients.”! Although some improvements have been made, these
study findings have subsequently been confirmed by addi-
tional research during the past decade.®®®” Increasing national
attention to the issue has stimulated the growth of funding for
research and development of medical and nursing care guide-
lines for the care of the dying person in the critical care unit
(see online resources in Box 4-5).

* Animations
+ Video Clips

The majority of deaths in the critical care unit are pre-
ceded by decisions to withhold or withdraw aggressive sup-
port.>>*6 Up to 95% of patients in the critical care unit are
unable to make decisions about their own care; thus they
rely on surrogates to decide for them.®' Surrogate decision
makers frequently rely on factors other than the prognosis
relayed to them by the physician, increasing the likelihood of
conflict situations.**"*” Multiple factors influence the con-
tinuation of aggressive care in the face of a poor or futile
prognosis, including religious beliefs and ethnicity.*! The
failure of clinicians, family members, and patients to openly
and honestly discuss prognoses, end-of-life issues, and pref-
erences is one of the most significant factors preventing early
identification of patients unlikely to benefit from aggressive
care. Patients and surrogates often do not understand the
ramifications of their choices, and nurses play a key role in
ensuring that choices are understood.*®

The fact that no valid assessment tools exist to accurately
predict when care is medically futile is another major contrib-
uting factor to many conflicts at the end of life (Box 4-1).2632
The identification of the dying patient is often subjective and
based on the healthcare providers’ opinions and interpreta-
tions of patient response and results. This makes the determi-
nation of the appropriate intensity of care for patients near
the end of life extremely difficult.”” Mounting evidence dem-
onstrates that high-intensity or aggressive care near the end of
life is associated with a decreased quality of life and little to no
improvement in duration of life.>*”

Societal values and those of healthcare providers also play
a significant role in how end-of-life care in the United States
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BOX 4-1  DEFINITION OF MEDICAL

FUTILITY

Medical futility: Situation in which therapy or interventions
will not provide a foreseeable possibility of improvement in
the patient's health condition. Legal and organizational defini-
tions may vary, and much controversy exists.

From Lewis CL, Hanson LC, Golin C, et al. Surrogates’ perceptions
about feeding tube placement decisions. Patient Education and
Counseling. 2006;61:246-252.

is provided. These values include a commonly held belief
that patients die of distinct illnesses, which implies that such
illnesses are potentially curable.!” Dying is often viewed as
failure on the part of the system or providers. The purpose
of the healthcare system in the United States is to treat illness,
disease, and injury, and this “lifesaving” culture continues
to drive aggressive care even when it becomes obvious that
the ultimate outcome will be the death of the individual.'**

Effects on Nurses and the Healthcare Team

Many clinicians experience personal ethical conflicts when
providing painful interventions and aggressive care to patients
when they believe the situation is futile, causing significant
moral distress that can lead to burnout.!>"*> Care choices
made by patients or surrogates often differ from those that
clinicians might personally make, causing further strain in
remaining nonjudgmental in such situations. Experiencing
recurrent moral distress was cited as the cause of leaving a job
by 45% of nurses in one recent study.’! Whereas moral dis-
tress is most common among nurses, it is reported in physi-
cians and other care providers as well.'>*!

Patients’ dignity is often impaired during a critical care unit
stay, and their preferences and wishes may be ignored, dictated
for them by providers and surrogates. Such situations contra-
dict basic nursing ethical principles, causing further moral
distress.!> At times, healthcare providers do not clearly com-
municate a futile prognosis to patients or the family members,
denying them the ability to make informed choices.®*®> When
care is withdrawn and patients die, caregivers often experience
a sense of loss or grief, especially if the patient’s stay was
lengthy. Attendance at funerals or unit debriefing sessions after
a death may help to resolve emotional strain, but finding a bal-
ance between maintaining a professional, healthy distance and
being authentic and humane in our care is a difficult task.

DIMENSIONS OF END-OF-LIFE CARE

Nursing care in the critical care setting at the end of life is
focused on five dimensions. These dimensions of nursing care
consist of alleviation of distressing symptoms (palliation); com-
munication and conflict resolution; withdrawing, limiting, or
withholding of therapy; emotional and psychological care of
the patient and family; and caregiver organizational support.

Palliative Care

Palliation is the provision of care interventions that are de-
signed to relieve symptoms of illness or injury that nega-
tively impact the quality of life of the patient or family.>***
Common distressing symptoms that may occur with multi-
ple disease states include pain, anxiety, hunger, thirst, dys-
pnea, diarrhea, nausea, confusion, agitation, and disturbance
in sleep patterns.**>! Palliative care should be viewed as an
integral part of every ill or injured patient’s care and should
not be reserved only for the dying patient. Relief of distress-
ing symptoms should always be provided whenever possible,
even when the primary focus of care is lifesaving or aggres-
sive treatment. An important part of palliative care consists
of “simple” nursing interventions, such as frequent reposi-
tioning, good hygiene and skin care, and creation of a peace-
ful environment to the extent possible in the critical care
setting.

For those patients with recognized life-limiting illness or
injury, palliative care consultations with experts in symptom
management can provide significant benefits to the patients
and their families. The use of palliative care experts to assist
in managing patients’ care decreases hospital lengths of stay
and resource utilization. Improved communication with
patients and families, and better management of pain and
other symptoms, are additional benefits noted.”!>**>> Pallia-
tive care may be provided through a consultative model or
via an integrative approach, in which palliative care princi-
ples are integrated into the daily medical and nursing prac-
tice in the critical care unit.**** Some institutions have
implemented pathways to assist in patient care management
at the end of life. Although there have not been randomized
trials to evaluate their outcomes, these pathways promote
increased accessibility to palliative care (see box, “Evidence-
Based Practice”).*?

Earlier identification of patients who are unlikely to benefit
from further aggressive care, and improved management of
pain and other symptoms, are effective strategies to improve
end-of-life care.*¥” Pain is considered the “fifth vital sign,” so
frequent nursing assessment for symptoms of pain is neces-
sary. Additionally, people express pain in different ways, which
may vary among cultural groups and individuals; knowledge
of these differences is required for proper pain assessment.*
Medications to control pain and relieve anxiety in the criti-
cally ill patient are described in Chapter 5.

Communication and Conflict Resolution

Clear, ongoing, and honest communication between the
members of the healthcare team, the patient, and the family
is a key factor in improving the quality of care for the dying
patient in the critical care unit.?**>* Interventions testing
various communication strategies when dealing with end-of-
life issues have had positive results.”” Guidelines for effective
communication are described in Box 4-2.
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EVIDENCE-BASED PRACTICE

Implementing End-of-Life Care Pathways

Problem

End-of-life care pathways are being implemented at facilities to
better manage end-of-life care in a variety of settings, including
acute care. It is not known if adoption of these pathways im-
proves implementation of palliative and end-of-life care.

Clinical Question
What has been the impact of implementing end-of-life care
pathways in the acute care setting?

Evidence

An integrative review of the literature was conducted to an-

swer the clinical question. After an extensive search, 26 articles

met inclusion criteria and were reviewed by two researchers.

The maijority of studies (58%) were conducted in the United

Kingdom. Only three were conducted in the United States. No

randomized clinical trials have been conducted to compare

implementation of a pathway with the standard of care. The

maijority of findings were extrapolated from retrospective chart

audits conducted before and after implementation of a pathway.

Several positive findings were reported for using an end-of-life

pathway, including the following:

* Increases accessibility to palliative care, regardless of unit or
service

* Addresses patient comfort issues proactively

* Improves goal setting and communication among patient,
family, and the multiprofessional team

* Engages both patient and family in decision making

Limitations of implementing a pathway included issues in
properly identifying patients who might benefit from a palliative
care service and the challenge of integrating it with a health-
care culture focused on “cure” versus “care.”

Implications for Nursing

The opportunity to develop and implement end-of-life pathways
in critical care units exists. Facilities in the United States could
model pathways that have been developed in the United King-
dom. The pathway must be designed with input from the mul-
tiprofessional team. Strong leadership is needed for successful
implementation of pathways; a critical care clinical nurse spe-
cialist could provide such leadership and engage staff nurses
on the unit in identifying and implementing best practices.
Computer decision support triggers from the electronic medi-
cal record may alert the nurse and identify patients who might
benefit from palliative care services. Randomized trials with
clearly defined outcome measures are needed to evaluate
these pathways.

Level of Evidence
C—Review of descriptive studies

Reference

Phillips JL, Halcomb EJ, Davidson PM. End-of-life care
pathways in acute and hospice care: an integrative review.
Journal of Pain and Symptom Management. 2011;41(5):
940-950.

BOX 4-2  GUIDELINES FOR EFFECTIVE COMMUNICATION TO FACILITATE END-OF-LIFE CARE

* Present a clear and consistent message to the family.
Mixed messages confuse families and patients, as do unfa-
miliar medical terms. The multiprofessional team needs to
communicate and strive to reach agreement on goals of care
and prognosis.*

e Allow ample time for family members to express them-
selves during family conferences.?®32%* This increases their
level of satisfaction and decreases dysfunctional bereave-
ment patterns after the patient’s death.

e Aim for all (healthcare providers, patients, and families) to
agree on the plan of treatment. The plan should be based
on the known or perceived preferences of the patient.' 8154
Arriving at such a plan through communication minimizes
legal actions against providers, relieves patient and family

anxiety, and provides an environment in which the patient is
the focus of concern.

* Emphasize that the patient will not be abandoned if the
goals of care shift from aggressive therapy to “comfort” care
(palliation) only.%% Let the patient and family know who is
responsible for their care and that they can rely on those in-
dividuals to be present and available when needed.

¢ Facilitate continuity of care.>** If a transfer to an alternative
level of care, such as a hospice unit or ventilator unit, is
required, ensure that all pertinent information is conveyed to
the new providers. Details of the history, prognosis, care
requirements, palliative interventions, and psychosocial needs
should be part of the information transfer.
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ETHICAL PRINCIPLES
FOR WITHHOLDING

AND WITHDRAWING
LIFE-SUSTAINING TREATMENT

1. Death occurs as a consequence of the underlying dis-
ease. The goals of care are to relieve suffering and not to
hasten death.

2. Withholding life-sustaining treatment is morally and le-
gally equivalent to withdrawing treatment. Both actions
require the same degree of active participation by multi-
professional team members as any other procedure.

3. Any treatment can be withdrawn or withheld, including
nutrition, fluids, antibiotics, or blood products.

4. Any dose of analgesic or anxiolytic medication may rea-
sonably be used to relieve suffering, even if the medica-
tion has the potential to hasten death. Signs of suffering
include dyspnea, tachypnea, diaphoresis, grimacing, ac-
cessory muscle use, nasal flaring, and restlessness.

5. Life-sustaining treatment should not be withdrawn while
a patient is receiving paralytic agents. After discontinua-
tion of such drugs, the patient must demonstrate suffi-
cient motor activity to allow thorough clinical assess-
ment before withdrawal of support.

6. Cultural and religious views influence the perspectives
of patients and family members regarding life-sustaining
treatment. These issues should be openly discussed
and an effort made to accommodate various perspec-
tives. Pastoral or spiritual care providers may assist in
this process.

Adapted from University of Washington/Harborview Medical Center.
Physician orders. http://depts.washington.edu/eolcare/instruments/
wls-orders2.pdf. Accessed May 30, 2011.

Withholding, Limiting, or Withdrawing Therapy
The majority of deaths in the critical care unit are preceded
by some manner of withholding, withdrawing, or limiting
medical treatments.>*®* Such a decision should be made with
input and agreement in a shared decision-making model.”*¢*
Appropriate withdrawal, limiting, or withholding of therapy
does not constitute euthanasia or assisted suicide, both of
which are illegal in the United States (with the exception
of Oregon, Washington, and Montana, where assisted suicide
is permitted in select instances). Minimal moral distress on
the part of the healthcare team, patients, and families should
result if generally accepted ethical and legal principles are fol-
lowed during this process (Box 4-3).!84

Preparing patients (if conscious) and families for what will
likely occur during the withdrawal process is key to alleviating
anxiety and undue distress.”'>** A nursing care priority
should be anticipating patient symptoms such as dyspnea
during ventilator withdrawal, and medicating to alleviate such
symptoms, even if high doses of medications are required.
Assessment of patient response (e.g., comfort) is the sole
means of deciding how much medication is appropriate in a
given situation, and therapy should be titrated to relieve emo-
tional and physical distress even if such dosing hastens the
death of the patient as a secondary effect.®*® Commonly used

medication regimens include morphine sulfate and intrave-
nous benzodiazepines for anxiolysis (Figure 4-1). Recent data
have supported the perception that most patients die in com-
fort during the withdrawal process.*>*

Ventilator Withdrawal

The most commonly withheld or withdrawn medical inter-
vention in the critical care setting is mechanical ventilation.
Some debate and regional practice variations exist, but excel-
lent practice guidelines for end-of-life care and ventilator
withdrawal are available from the American Association

] cLINICAL ALERT

Ventilator Withdrawal

During terminal weaning of ventilatory support, patients may
exhibit symptoms of respiratory distress, such as tachypnea,
dyspnea, or use of accessory muscles. Pain medication
and sedation should be titrated as needed to relieve such
symptoms.

of Critical-Care Nurses website.””%* This process is known
as “terminal weaning” (see box, “Clinical Alert”) and can
consist of titration of ventilator support to minimal levels,
removal of the ventilator but not the artificial airway, or com-
plete extubation.’ Nurses should consult their institution’s
policy and procedure manual for specific requirements or
variation.

Other Commonly Withheld Therapies

Vasopressors, antibiotics, blood and blood products, dialysis,
and nutritional support are other common therapies that
may be ethically withheld when goals of treatment shift
to palliation instead of cure. Because of the rapid increase in
the use of cardiovascular implantable electronic devices such
as cardioverter-defibrillators, it is important to address the
deactivation of these devices as appropriate before withdraw-
ing or withholding ventilation or other therapies, which may
result in cardiac arrest.?” Again, the primary nursing respon-
sibility is to assess and ensure patient comfort during the
withdrawal or withholding process.

Hospice Referral

When it has been determined that aggressive medical care
interventions will be withheld or withdrawn, it may be
appropriate to initiate a referral to a hospice care provider
for transfer of the patient.* Hospice is a model of care that
emphasizes comfort rather than cure, and views dying as a
normal human process. It is a philosophy of care rather than
a specific place, and can be provided in various care settings,
as dictated by patient needs. Although referrals for hospice
care are common in oncology, referrals are increasingly made
to improve quality of end-of-life care regardless of diagnosis.
Individuals in end-stage chronic obstructive pulmonary
disease or heart failure may benefit from hospice care (see
box, “QSEN Exemplar”).
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Comfortable [ If experiencing fear/]

anxiety/agitation

If benzodiazapine naive, give
midazolam 2-4 mg (or
lorazepam 1-2 mg) IV bolus

1V bolus equal to current hourly
infusion rate and increase infusion
rate by 50% of bolus dose
[ex: midazolam infusing at 2 mg/hr,
bolus = 2 mg; increase infusion to

objective markerst

4 . . . R
If currently on benzodiazepines, give

3 mg/hr]. May repeat every 5-10min* prn,
depending on patient response using

If experiencing

dyspnea or pain

If opiate naive, give morphine 5 mg IV bolus
OR fentanyl 25-50 mcg |V bolus
Note response and initiate continuous hourly
infusion at 50% bolus dose

If currently on opioids, give IV bolus equal
to current infusion rate
Note response and increase hourly infusion
rate by 50% [ex: morphine infusing at 2 mg/hr,
bolus = 2 mg, increase infusion to 3 mg/hr]

Y

for comfort

Continuing Continuing
dyspnea pain

4 Y

Continue current meds}

Proceed with ventilator
withdrawal

Reassess frequently J:

* Signs of dyspnea: RR >24,
nasal flaring, or use of
accessory muscles

A * HR increase >20%

* MAP increase >20%

» Grimacing, clutching

* Patient self-report of pain or
clinical indication for pain N

/1. Give an IV bolus equal to
current hourly infusion rate
2. Increase infusion rate by
A 50% of bolus dose [ex: 2. Reassess and consider
morphine infusing at 4 mg/hr,
bolus = 4 mg; increase
infusion to 6 mg/hr]
3. May repeat bolus every 5-10 min*
as needed, depending
on patient response using 3. May repeat bolus every
objective markerst

0\

. Give an IV bolus equal to
50%-100% current hourly
infusion rate

increasing infusion rate
by 50% [ex: morphine
infusing at 4 mg/hr, bolus
2-4 mg/hr; increase
infusion to 6 mg/hr]

5-10min* as needed, depending

on patient response using
objective markerst

TObjective markers upward adjustment

*Alternate between benzodiazepine and opiates

FIGURE 4-1 Guidelines for pharmacological interventions during withdrawal of life support.
(From Virginia Commonwealth University Hospital, Richmond, Virginia.)

IV, Intravenous.

QSEN EXEMPLAR

Patient Centered Care, Teamwork, and Collaboration

Mr. J., a 68-yearold man with end-stage chronic obstructive pul-
monary disease, was hospitalized for exacerbation of his condi-
tion. He was hypoxemic and dyspneic and was being treated with
bilevel positive airway pressure (BiPap). He was alert, oriented,
and able to make his own decisions. His wife, Mrs. J., was at the
bedside and stated she did not like to see her husband suffer. She
also noted how uncomfortable Mr. J. was with the BiPap treat-
ment. Mr. J. acknowledged his discomfort. During multiprofes-
sional rounds led by the intensivist, Mrs. J. was in the room. The
nurse conveyed to the physician Mr. J's discomfort and low oxy-
gen saturation (85%) despite the BiPap. This communication
created the opportunity for shared decision making and goal

setting. The physician noted that the BiPap was not effective and
asked, “What are the goals of care—comfort or more aggressive
treatment?” Both Mr. and Mrs. J. acknowledged that comfort
was most important. A shared decision was made to place Mr. J.
on high-flow oxygen rather than the BiPap. The respiratory thera-
pist replaced the BiPap with the high-flow oxygen. Mr. J. imme-
diately noted increased comfort. His oxygen saturation improved,
and he was able to clear his airway better. This example demon-
strates the importance of multiprofessional rounds, family partici-
pation during such rounds, and the complementary roles of team
members.

Hospice care for the critically ill patient is usually pro-
vided in an inpatient setting and can include withdrawal of
ventilator support or other therapies.?® For patients who are
less dependent upon technologies for survival, the dying

process may occasionally be managed in the patient’s home
with multiprofessional team support. Referral to hospice
may provide a more supportive and tranquil environment
for the patient during the dying process. Should such a
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transfer occur, it is crucial to ensure a smooth transition and
good communication between the critical care staff, the re-
ceiving hospice provider, the patient, and the family.

Emotional and Psychological Care of the Patient

and Family

One of the most challenging aspects of end-of-life care is
addressing the emotional and psychological needs of the
patient and family. Needs are as variable as family situations,
and it is important for the nurse to carefully assess what the
patient’s and family’s needs are instead of making assump-
tions about what they ought to be. Nonjudgmental assess-
ment, in which the nurse is keenly aware of the patient’s and
family’s personal feelings or values about the situation, is
essential in determining priorities in this dimension of care.
Keep in mind that “family” can consist of many different
persons in an individual’s life; it may include unmarried life
partners (same or opposite sex), close friends, and “aunts,”
“uncles,” or “cousins” who may actually have no legal rela-
tionship to the patient.

For some families, spiritual counseling from pastoral care
services might be a priority. For others, the need may be for
statistics documenting their loved one’s chances of survival
with a particular diagnosis.”®> One common need is receiving
clear, consistent, and accurate information about the patient’s
condition, what to expect during the withdrawal and dying
process (if applicable), and reassurance that the patient will
not suffer during the dying process.>!"*® Coordinating the
communication process between the patient, family, and the
healthcare team is a key nursing action in end-of-life care.

Many institutions have bereavement counselors with ex-
tensive training in assisting patients and families through the
dying process and its aftermath. Social workers, spiritual
care providers, and licensed mental health professionals can
frequently assist in meeting the needs of families. Cultural
sensitivity is essential to accurately determine situational
priorities, meanings, and perceptions, which may vary widely
across cultures.

Maintaining the patient’s dignity during the dying process
is of the utmost importance. The nurse should make time to
listen to family accounts of the patient’s life before the illness
or injury and acknowledge the patient’s individuality and
humanity. A calm manner and voice, a quiet and private en-
vironment, and unrestricted family presence with the patient
are key nursing interventions before, during, and after the
patient’s death.** It is important to provide items for family
comfort, such as tissues, refreshments, and chairs. When no
words seem appropriate, maintaining a respectful conscious
presence can speak volumes. The patient’s death may be a
relatively routine part of the nurse’s day, but it is important
to keep in mind that family members will likely remember
the situation and the actions of the nurse and healthcare
team for many years. Nursing interventions to support the
family at the end of life are summarized in Box 4-4.

BOX 4-4 NURSING INTERVENTIONS
TO SUPPORT CARE AT

THE END OF LIFE

e Assess patient's and family members’ understanding of
the condition and prognosis to address educational needs.

e Educate family members about what will happen when
life support is withdrawn to decrease their fear of the
unknown.

e Assure family members that the patient will not suffer.

e Assure family members that the patient will not be
abandoned.

e Provide for any needed emotional support and spiritual
care resources, such as grief counselors and spiritual care
providers.

e Facilitate physician communication with the family.

e Provide for visitation and presence of family and extended
family. Most family members do not want the patient to
die alone.

Caregiver Organizational Support

Providing end-of-life care requires much time, and staffing
patterns have been identified as a barrier to providing opti-
mal care.*!"*® Nursing administrators should keep this in
mind when staffing to allow nurses time to adequately care
for the dying patient. Should staffing ratios be less than ade-
quate, assistance from colleagues can help relieve the nurse
caring for a dying patient of other responsibilities.>

Conferences with the family are often held to facilitate
communication. During the conference, it is important to
make the family comfortable talking about death and dying
issues, discuss what the family understands, and allow them
to talk about the family member’s life and medical history.
Provide honest information about the patient’s prognosis.
Discuss goals for palliative care, emphasizing that patient
comfort will be maintained. Use skills of effective communi-
cation such as reflection, empathy, and silence. Conclude
with a plan and follow-up communication.

In addition to providing adequate staffing resources, help-
ful organizational behaviors include bereavement programs
for families and assistance or guidance in making funeral
arrangements. For situations in which the nurse and the
patient or family do not speak the same language, interpreter
services are essential to providing excellent end-of-life care.
Debriefing or support sessions for staff members may be
helpful in easing the stress of caring for dying patients.!>**

Critical care nurses have expressed the need for provider
and public education concerning end-of-life issues.*?* Efforts
to educate the public on a variety of end-of-life issues are vital
to improving care through promotion of advance directives
and conversations with loved ones concerning life-support
options.

Nurses have also identified the need for professional end-
of-life education.*?**® The American Association of Colleges
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BOX 4-5 END-OF-LIFE ONLINE
RESOURCES

e http://depts.washington.edu/eolcare/ (University of Washington/
Harborview Medical Center)

e www.aacn.nche.edu/elnec (American Association of Colleges
of Nursing)

e http://www.aacn.org/WD/Palliative/Content/PalAnd
EOLInfo.pcms?menu=Practice (American Association of
Critical-Care Nurses)

e www.nationalconsensusproject.org (National Consensus
Project for Quality Palliative Care)

e www.nlm.nih.gov/medlineplus/endoflifeissues.html (National
Library of Medicine — resources for the general public)

e www.eperc.mcw.edu (Medical College of Wisconsin)

e http://www.capc.org/ipal-icu/ (Center to Advance Palliative
Care)

e www.endoflife.northwestern.edu (Northwestern University)

of Nursing first developed the End-of-Life Competency State-
ments for a Peaceful Death, which has spurred the improve-
ment of end-of-life education in undergraduate nursing
curricula.! Training is also available to prepare nurse educa-
tors to educate nurses in bedside practice about delivering
competent and compassionate care to the dying patient.**
Additional online resources can be found in Box 4-5.

CULTURALLY COMPETENT END-OF-LIFE CARE

Many clinicians believe that they lack the skills and prepara-
tion to tackle difficult end-of-life issues with patients and
families of critically ill patients.!** This discomfort may be
magnified when clinicians deal with patients and families

from a cultural or ethnic background that differs from their
own.>'% Cultural influences on care at the end of life are
highly variable, even by region.®

The United States is well recognized as a nation of people
from increasingly diverse cultural backgrounds and ethnici-
ties.’® Therefore it is necessary to understand how cultural
and ethnic differences affect crucial end-of-life decision-
making processes and communication preferences in diverse
groups and how these may vary during stressful situations.*®>
Caring for persons of diverse cultural backgrounds can be
difficult and frustrating for nurses, especially when institu-
tional resources to support culturally diverse care is lacking.>?
Better understanding and institutional support of these
cultural differences in end-of-life care preferences will lead
to more effective and satisfying care and communication
with patients and families.

Religious doctrine and beliefs profoundly influence pa-
tients’ and families’ choices for end-of-life care.*! Significant
differences in perspective may exist between and within many
major religious groups, and these values are often deeply and
subtly ingrained in belief systems underpinning care choices,
including those of healthcare providers.?>4°

Research on end-of-life care preferences in various cul-
tural, ethnic, and religious groups has grown rapidly,
although it is scarce in smaller cultural groups. In general,
whites prefer less invasive and aggressive options near the
end of life, whereas blacks and Hispanic ethnic groups tend
to choose more aggressive care options.'”?’ Nurses are
encouraged to become familiar with the values and beliefs
of common cultural groups in their practice setting, as well
as to recognize the influences of personal religious and cul-
tural contexts.

CASE STUDY

Mr. M. is a 26-yearold Hispanic man who sustained severe in-
juries in a high-speed motorcycle accident, requiring admission
to the critical care unit. According to his mother, he had previ-
ously been in perfect health other than having mild asthma as
a child. His most significant injuries are a cervical spine fracture
and quadriplegia at the C2 level, and a devastating traumatic
brain injury consisting of a subarachnoid hemorrhage and dif-
fuse axonal injury. He has subsequently developed acute respi-
ratory distress syndrome (ARDS), requiring high levels of me-
chanical ventilation support during the first 3 days of his
hospitalization. His prognosis for functional recovery from his
brain injury is deemed “poor” by the neurosurgeon, and be-
cause of his high quadriplegia, he will remain ventilator depen-
dent for life. Mr. M's family is Cuban, very close-knit, and reli-
gious (Catholic), and it consists of two sisters, his father and
mother, and a grandmother who lives with them. Many of them
do not speak English well, including his mother who is his des-
ignated legal surrogate. All are very tearful and devastated by

his injuries but remain hopeful that “God will help him recover
and move again.” His 20-year-old sister, in a private conversa-
tion with the nurse, states that her brother had told her before
that he would prefer to die if he was ever paralyzed “from the
neck down.” She is afraid to verbalize these feelings with the
rest of the family, because she thinks her mother will accuse
her of not loving her brother or of wanting to kill him.

Questions

1. What should the nurse say to Mr. M's sister? What course of
action could the nurse recommend?

2. What resources in the institution would be most helpful to
this family at this time? Why?

3. How does the family’'s cultural and religious background
influence its perspective on this situation?

4.What learning needs does this family have? How could
these be most appropriately met?
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B sumMmARY

End-of-life care is challenging, but many nurses find it to
be an extremely rewarding element of their practice. Making
a positive difference in a person’s life at this critical time
requires skill, compassion, education, and self-awareness.
Key dimensions of end-of-life care include alleviation of

l CRITICAL THINKING EXERCISES

1.

When educating a family about the process of withdrawal
of life support such as mechanical ventilation, what con-
cepts are important to convey?

. What is palliative care, and does it apply only to patients

with a terminal illness?

REFERENCES

1.

10.

11.

12.

American Association of Colleges of Nursing. End-of-Life
Competency Statements for a Peaceful Death. Washington, DC:
Author; 2002.

. Angus DC, Barnato AE, Linde-Zwirble WT, et al. Use of

intensive care at the end of life in the United States: an epide-
miologic study. Critical Care Medicine. 2004;32:638-643.

. Barnato AE, Chang CC, Farrell MH, et al. Is survival better at

hospitals with higher “end-of-life” treatment intensity? Medical
Care. 2010;48:125-132.

. Beckstrand RL, Callister LC, Kirchhoff KT. Providing a “good

death:” critical care nurses’ suggestions for improving end-of-
life care. American Journal of Critical Care. 2006;15(1):38-46.

. Beckstrand RL, Rawle NL, Callister L, et al. Pediatric nurses’

perceptions of obstacles and supportive behaviours in end-of-
life care. American Journal of Critical Care. 2010;19(6):543-552.

. Boyd EA, Lo B, Evans LR, et al. “It’s not just what the doctor tells

me:” factors that influence surrogate decision-makers’ percep-
tions of prognosis. Critical Care Medicine. 2010;38(5):1270-1275.

. Boyle DK, Miller PA, Forbes-Thompson SA. Communication

and end-of-life care in the intensive care unit. Critical Care
Nursing Quarterly. 2005;28(4):302-316.

. Campbell ML. Terminal dyspnea and respiratory distress. Critical

Care Clinics, 2004;20(3):403-417.

. Campbell ML. Palliative care consultation in the intensive care

unit. Critical Care Medicine. 2006;34(11):5355-S358.

Cook D, Rocker G, Giacomini M, et al. Understanding and
changing attitudes toward withdrawal and withholding of life
support in the intensive care unit. Critical Care Medicine. 2006;
34(11):S317-323.

Crump SK, Schaffer MA, Schulte E. Critical care nurses’ percep-
tions of obstacles, supports, and knowledge needed in provid-
ing quality end-of-life care. Dimensions in Critical Care Nursing.
2010;29(6):297-306.

Curtis JR. Interventions to improve care during withdrawal of
life-sustaining treatments. Journal of Palliative Medicine.
2005;8(1):S116-S131.

CHAPTER 4 End-of-Life Care in the Critical Care Unit

distressing symptoms (palliation); communication and con-
flict resolution; withdrawing, limiting, or withholding ther-
apy; emotional and psychological care of the patient and
family; and caregiver organizational support.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

. The nurse assesses that there is significant disagreement

among family members about what course of treatment is
best for the patient. What action would be most effective
in improving the situation?

Curtis JR, Engelberg RA. What is the “right” intensity of care
at the end of life and how do we get there? Annals of Internal
Medicine. 2011;154(4):283-285.

Dracup K, Bryan-Brown CW. Dying in the intensive care unit.
American Journal of Critical Care. 2006;14:456-458.

Epstein EG, Delgado S. Understanding and addressing moral
distress. The Online Journal of Issues in Nursing.
2010;15(3):Manuscript 1.

Fassier T, Lautrette A, Ciroldi M. Care at the end of life in crit-
ically ill patients: the European perspective. Current Opinion in
Critical Care. 2005;11(6):616-623.

Field MJ, Cassel CK, eds. Approaching death: improving care

at the end of life. Washington, D.C.: National Academy Press
(Institute of Medicine); 1997.

Gavrin JR. Ethical considerations at the end of life in the in-
tensive care unit. Critical Care Medicine. 2007;35(2):585-594.
Hanchate A, Kronman AC, Young-Xu Y, et al. Racial and eth-
nic differences in end-of-life costs: why do minorities cost
more than whites? Archives of Internal Medicine. 2011;169(5):
493-501.

Hansen L, Goodell TT, DeHaven J. Nurses’ perceptions of
end-of-life care after multiple interventions for improvement.
American Journal of Critical Care. 2009;18(3):263-271.

Hamric AB, Blackhall L]. Nurse-physician perspectives on the
care of dying patients in intensive care units: collaboration,
moral distress, and ethical climate. Critical Care Medicine.
2007;35(2):422-429.

Johnson RW, Newby LK, Granger CB, et al. Differences in level
of care at the end of life according to race. American Journal of
Critical Care. 2010;19(4):335-342.

Kaufman SR. And a Time to Die: How American Hospitals
Shape the End of Life. New York: Simon & Schuster; 2005.
Kirchhoff KT, Kowalkowski JA. Current practices for with-
drawal of life support in intensive care units. American Journal
of Critical Care. 2010;19(6):532-541.

Kwak J, Haley WE. Current research findings on end-of-life
decision making among racially or ethnically diverse groups.
The Gerontologist. 2005;45(5):634-641.



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

CHAPTER 4 End-of-Life Care in the Critical Care Unit 45

Lamont EB. A demographic and prognostic approach to defin-
ing the end of life. Journal of Palliative Medicine.
2005;8(1):512-S21.

Lampert R, Hayes DL, Annas GJ, et al. HRS expert consensus
statement on the management of cardiovascular implantable
electronic devices (CIEDs) in patients nearing end of life or
requesting withdrawal of therapy. Heart Rhythm. 2010;7(7):
1008-1026.

Lanken P, Terry P, DeLisser H, et al. An official American
Thoracic Society Clinical Policy Statement: Palliative Care
for Patients with Respiratory Diseases and Critical Illnesses.
American Journal of Respiratory and Critical Care Medicine.
2008;177:912-927.

Lautrette A, Darmon M, Megarbane B, et al. A communication
strategy and brochure for relatives of patients dying in the
ICU. New England Journal of Medicine. 2007;365(5):469-478.
Levy ML, McBride DL. End-of-life care in the intensive care
unit: state of the art in 2006. S306-S308.

Lewis CL, Hanson LC, Golin C, et al. Surrogates’ perceptions
about feeding tube placement decisions. Patient Education and
Counseling. 2006;61:246-252.

Luce JM. A history of resolving conflicts over end-of-life care in
intensive care units in the United States. Critical Care Medicine.
2010;38(8):1623-1629.

McDonagh JR, Elliott TB, Engleberg RA, et al. Family satis-
faction with family conferences about end-of-life care in the
intensive care unit: increased proportion of family speech is
associated with increased satisfaction. Critical Care Medicine.
2004;32(7):1484-1488.

Medina J, Puntillo K, eds. AACN Protocols for Practice: Palliative
Care and End-of-Life Issues in Critical Care. Sudbury, MA: Jones
and Bartlett; 2006.

Moore S, von Gunten C. Pulmonary/critical care physicians
and hospice patients: billing specialty care for patients enrolled
in a hospice program. Chest. 2010;137:1427-1431.

Mosenthal AC, Murphy PA. Interdisciplinary model for palliative
care in the trauma and surgical intensive care unit: Robert Wood
Johnson Foundation demonstration project for improving pallia-
tive care in the intensive care unit. Critical Care Medicine. 2006;
34(11):5399-S403.

Mularski RA, Curtis JR, Billings JA, et al. Proposed quality
measures for palliative care in the critically ill: a consensus
from the Robert Wood Johnson Foundation Critical Care
Workgroup. Critical Care Medicine. 2006;34(11):5404-S411.
Nelson JE. Identifying and overcoming the barriers to high-
quality palliative care in the intensive care unit. Critical Care
Medicine. 2006;34(11):5324-S331.

Nelson JE, Bassett R, Boss RD, et al. Models for structuring
a clinical initiative to enhance palliative care in the intensive
care unit: a report from the IPAL-ICU Project (Improving
Palliative Care in the ICU). Critical Care Medicine. 2006;38(9):
1765-1771.

Nelson JE, Angus DC, Weissfeld LA, et al. End-of-life care for
the critically ill: a national intensive care unit survey. Critical
Care Medicine. 2006;34:2547-2553.

Phelps AC, Jaciejewski PK, Nilsson M, et al. Religious coping
and use of intensive life-prolonging care near death in patients
with advanced cancer. Journal of the American Medical Associa-
tion. 2009;301(11):1140-1147.

Phillips JL, Halcomb EJ, Davidson PM. End-of-life care path-
ways in acute and hospice care: an integrative review. Journal
of Pain and Symptom Management. 2011;41(5):940-950.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Rocker GM, Heyland DK, Cook DJ, et al. Most critically ill
patients are perceived to die in comfort during withdrawal of
life support: a Canadian multicentre study. Canadian Journal
of Anaesthesia. 2004;51:623-630.

Rubenfeld GD, Elliott M. Evidence-based ethics? Current
Opinion in Critical Care. 2005;11:598-599.

Rushton CH. Defining and addressing moral distress. AACN
Advanced Critical Care. 2006;17(2):161-168.

Scott SA. Life-support interventions at the end-of-life: unin-
tended consequences. The American Journal of Nursing. 2010;
110(1):32-39.

Shalowitz DI, Garrett-Mayer E, Wendler D. The accuracy of
surrogate decision makers. Archives of Internal Medicine. 2006;
166:493-497.

Shrank WH, Kutner JS, Richardson T, et al. Focus group find-
ings about the influence of culture on communication prefer-
ences in end-of-life care. Journal of General Internal Medicine.
2005;20:703-709.

Siegel MD. Do you see what I see? Families, physicians, and
prognostic dissonance in the intensive care unit. Critical Care
Medicine. 2010;38(5):1381-1382.

Siriwardena AN, Clark DH. End-of-life care for ethnic minority
groups. Clinical Cornerstone. 2004;6(1):43-48.

SUPPORT Principal Investigators. A controlled trial to improve
care for seriously ill hospitalized patients: The Study to Under-
stand Prognoses and Preferences for Outcomes and Risks of
Treatments (SUPPORT). Journal of the American Medical Asso-
ciation, 2005;274(20):1591-1598.

Taylor RA, Alfred MV. Nurses’ perceptions of the organiza-
tional supports needed for the delivery of culturally competent
care. Western Journal of Nursing Research. 2010;32(5):591-609.
Thompson DR. Principles of ethics: in managing a critical care
unit. Critical Care Medicine. 2007;35(2):S2-S10.

Tonelli MR. Waking the dying: must we always attempt to in-
volve critically ill patients in end-of-life decisions? Chest. 2005;
127(2):637-642.

Treece PD, Engleberg RA, Shannon SE, et al. Integrating pallia-
tive and critical care: Description of an intervention. Critical
Care Medicine. 2006;34(11):5S380-S387.

Truog RD, Campbell ML, Curtis JR, et al. American Academy
of Critical Care Medicine. Recommendations for end-of-life
care in the intensive care unit: a consensus statement by the
American College of Critical Care Medicine. Critical Care
Medicine. 2006;36(3):953-963.

Truog RD, Meyer EC, Burns JP. Toward interventions to improve
end-of-life care in the pediatric intensive care unit. Critical Care
Medicine. 2006;34(11):S373-S379.

U.S. Census Bureau. Overview of Race and Hispanic Origin: 2010.
http://www.census.gov/prod/cen2010/briefs/c2010br-02.pdf; 2010.
Accessed May 30, 2011.

Wall RJ, Engelberg RA, Gries CJ, et al Spiritual care of families
in the intensive care unit. Critical Care Medicine. 2007;35(4):
1084-1090.

Walling AM, Asch SM, Lorenz KA, et al. the quality of care
provided to hospitalized patients at the end of life. Archives

of Internal Medicine. 2010;170(12):1057-1063.

Wendler D, Rid A. Systematic review: the effect on surrogates
of making treatment decisions for others. Annals of Internal
Medicine. 2011;154(5):336-346.

West HR, Engleberg RA, Wenrich MD. Expressions of non-
abandonment during the intensive care unit family conference.
Journal of Palliative Medicine. 2005;8(4):797-807.


http://www.census.gov/prod/cen2010/briefs/c2010br-02.pdf

46 CHAPTER 4 End-of-Life Care in the Critical Care Unit

63. White DB, Curtis JR. Establishing an evidence base for support in intensive care units. Critical Care Medicine. 2007;35(2):
physician-family communication and shared decision 442-448.
making in the intensive care unit. Critical Care Medicine. 66. Wlody GS. Nursing management and organizational ethics
2006;34(9):2500-2501. in the intensive care unit. Critical Care Medicine. 2007;35(2):
64. White DB, Curtis JR, Lo B, et al. Decisions to limit life- $29-S35.
sustaining treatment for critically ill patients who lack both 67. Wright AA, Zhang B, Ray A, et al. Associations between
decision-making capacity and surrogate decision-makers. end-of-life discussions, patient mental health, medical care
Critical Care Medicine. 2006;34(8):2053-2059. near death, and caregiver bereavement adjustment. Journal
65. White DB, Engelberg RA, Wenrich MD, et al. Prognostica- of the American Medical Association. 2008;300(14):1665-1673.

tion during physician-family discussions about limiting life



Tools for the Critical Care Nurse




Comfort and Sedation

Mamoona Arif Rahu, PhD, RN, CCRN

G ywolve wessite

Many additional resources, including self-assessment exercises, are located on the Evolve companion website at

http://evolve.elsevier.com/Sole.
+  Review Questions
+ Mosby’s Nursing Skills Procedures

INTRODUCTION

Maintaining an optimal level of comfort for the critically ill
patient is a universal goal for physicians and nurses.*
Patients in the critical care unit experience pain from preex-
isting diseases, invasive procedures, or trauma. Pain can also
be caused by monitoring devices (catheters, drains), nonin-
vasive ventilating devices, endotracheal tubes, routine nurs-
ing care (airway suctioning, dressing changes, and patient
positioning), and prolonged immobility. It has been reported
that 64% of patients recall having pain as a stressful experi-
ence during their critical care unit stay.’

Unrelieved pain may contribute to inadequate sleep, which
may lead to exhaustion, anxiety, disorientation, and agitation.
Patients who have recollections of their stay in the critical
care unit cite pain (46%) and noise (40%) most frequently
as concerns, and 22% complained of not getting enough pain
medication. In addition, patients complain of sleeping prob-
lems (48%) related to noise (54%), fear (5%), and pain
(21%).*¢ Furthermore, 26% of critically ill patients experi-
enced delusional memories such as dreams, hallucinations,
nightmares, and the illusion that people were trying to hurt
them.!? Patients with memory of the critical care experience
report development of posttraumatic stress disorder (PTSD)
related to delusions, pain, and anxiety,” delirium,'® sleep
disturbance,*® and uninterrupted sedative infusions.*

The patient’s perception, expression, and tolerance of pain
and anxiety may vary because of different psychological and
social influences.”® Evidence of ethnic differences in pain
perception has also been reported.”>® Therefore it is impor-
tant for healthcare providers to assess and manage pain and
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anxiety appropriately. Hospitals and healthcare accrediting
agencies have recognized that pain and anxiety are major
contributors to patient morbidity and length of stay. Accord-
ing to a National Patient Safety Goals Survey, pain assessment
remains one of the top standards of noncompliance among
hospitals (19%).”! The Joint Commission requires that pain
be assessed in “all patients” and that it be considered the “fifth
vital sign.” The Joint Commission also recommends that
tools to evaluate pain should be specific to the age and disease
state of the patient and to the site of pain.”!

Promoting rest, comfort, and frequent reorientation are
important nursing interventions to reduce pain and anxiety
for a critically ill patient. The treatment of pain and anxiety
should be individualized to the patient’s needs for analgesia
and sedation. Many critically ill patients have underlying
chronic pain, thus making assessment and management
more challenging. This chapter focuses on the assessment
and management strategies for the critically ill patient expe-
riencing acute pain, anxiety, or both.

DEFINITIONS OF PAIN AND ANXIETY

The International Association for the Study of Pain defines
pain as an unpleasant sensory and emotional experience as-
sociated with actual or potential tissue damage, or described
in terms of such damage.’®’® McCartney’® defines pain as
“whatever the experiencing person says it is, existing when-
ever he says it does.” Applying this definition, the patient
becomes the true authority on the pain that is being experi-
enced, and the patient’s pain should be managed accordingly.
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GATE CONTROL THEORY
OF PAIN

Innocuous (nonpainful) stimuli transmitted by large afferent
nerve fibers may prevent the transmission of painful stimuli.
Stimulation of larger nerve fibers causes synapses in the
dorsal horn of the spinal cord to cease firing, thus creating a
“closed gate!” A closed gate decreases the stimulation of
trigger cells, decreases transmission of impulses, and dimin-
ishes pain perception. Persistent stimulation of the large fi-
bers may allow for adaptation, allowing pain signals to reach
the spinal cord and brain.

BOX 5-1

Modified from Huether SE. Pain, temperature regulation, sleep, and
sensory function. In McCance KL & Huether SE, eds. Pathophysiology:
The Pathologic Basis for Disease in Adults and Children. 6" ed. 481-521.
St. Louis: Mosby; 2010.

Many theoretical bases for the development of pain have
been proposed. The gate control theory is the most widely
used in research and therapy (Box 5-1).%

Anxiety is a state marked by apprehension, agitation,
autonomic arousal, fearful withdrawal, or any combination
of these.”® It is a prolonged state of apprehension in response
to a real or perceived fear. Anxiety must be assessed in the
same way used to assess pain: the patient’s level of anxiety is
whatever the patient reports.

Pain and anxiety are often interrelated and may be diffi-
cult to differentiate because the physiological and behavioral
findings are similar for each. The relationship between pain
and anxiety is cyclical (Figure 5-1), with each exacerbating
the other.?” Inadequately treated pain leads to greater anxiety,
and anxiety is associated with higher pain intensity. Anxiety
may contribute to pain perception by activating pain path-
ways, altering the cognitive evaluation of pain, increasing
aversion to pain, and increasing the report of pain.” If pain
and anxiety are unresolved and escalate, the patient may
experience feelings of powerlessness, suffering, and psycho-
logical changes, such as agitation and delirium. Anxiety is not
a benign state, and unrelieved anxiety may lead to greater
morbidity and mortality, especially in patients with cardio-
vascular disease. PTSD may occur after discharge from the
critical care unit.2>%

Because interventions to manage pain may differ from
those used to manage anxiety, the nurse must be astute about
the patient’s precipitating problem. If pain is being treated in
a patient who is experiencing anxiety only, the anxiety may
worsen while potentially ineffective management strategies
are used. For example, the pharmacological agents used to
treat pain have very different properties compared with those
used to treat anxiety. Pain is managed with antiinflammatory
and analgesic medications, whereas anxiety is treated with
sedative medications.

PREDISPOSING FACTORS TO PAIN
AND ANXIETY

Many factors inherent to the critical care environment place
patients at risk of developing pain and anxiety. Pain perception
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Pain Physiological Psychosocial

A 4

Anxiety

Manifestations of inadequate pain control and anxiety
management

* Patient feelings of powerlessness
* Suffering
* Mental status changes

* Agitation

¢ Delirium

¢ |CU psychosis

FIGURE 5-1 The anxiety-pain cycle. (From Cullen L, Greiner J,
Titler MG. Pain management in the culture of critical care.
Critical Care Nursing Clinics of North America. 2001;13[2]:
151-166.)

may occur as a result of preexisting diseases, invasive proce-
dures, monitoring devices, nursing care, or trauma. The per-
ception of pain is also influenced by the expectation of pain,
prior pain experiences, a patient’s emotional state, and the
cognitive processes of the patient.!* Although pain perception
involves conscious experience, new evidence shows a higher
prevalence of pain in adult patients with impaired cortical
function or cortical immaturity during early development in
children.'?”> Yet, these vulnerable populations receive fewer
analgesics as compared with patients with intact cognitive
function.'”"8

Anxiety is likely to result from the inability to communi-
cate; the continuous noise of alarms, equipment, and person-
nel; bright ambient lighting; and excessive stimulation from
inadequate analgesia, frequent assessments, repositioning,
lack of mobility, and uncomfortable room temperature. Sleep
deprivation and the circumstances that resulted in an admis-
sion to the critical care unit may also increase patient anxiety.
Intubated patients receiving mechanical ventilation experi-
ence moderate levels of anxiety.'®

PHYSIOLOGY OF PAIN AND ANXIETY

Pain

All pain results from a signal cascade within the body’s neu-
rological network. Pain is initiated by signals that travel
through the peripheral nervous system to the central nervous
system for processing.”* Pain can be classified as acute or
chronic, malignant or nonmalignant, and nociceptive or neu-
ropathic. In all forms of acute pain, the sympathetic nervous
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BOX 5-2 PHYSIOLOGICAL RESPONSES system (SNS) is usually activated quickly, and several physi-
TO PAIN AND ANXIETY ological responses typically occur (Box 5-2). In contrast,
_ some forms of chronic pain may result in less activation of

s e the SNS and a different clinical presentation.
: La;;gggi;on The sensation of pain is carried to the central nervous
- |rersssee s GuiEL system by activation of two separate pathways (Figure 5-2).
e Pallor and/or flushing The fast (sharp) pain signals are transmitted to the spinal
e Cool extremities cord by slowly conducting, thinly myelinated A-delta afferent

Mydriasis (pupillary dilation) fibers. A-delta fibers are activated by high-intensity physical
Diaphoresis (hot and cold) stimuli that are important in initiating rapid
Increased glucose production (gluconeogenesis) reactions. Conversely, slow (burning; chronic) pain is trans-
Nausea mitted by the unmyelinated, polymodal C fibers, which are

Urinary retention
Constipation
Sleep disturbance

activated by a variety of high-intensity mechanical, chemical,
hot, and cold stimuli.*®

To: Somatosensory areas

Intralaminar
nuclei
Ventrobasal
complex and
posterior
nuclear
group
"Slow" Pain
. Fibers
"Fast" Pain
Fibers
Reticular
formation

Pain tracts

FIGURE 5-2 Transmission of pain signals into the brainstem, thalamus, and cerebral cortex
by way of the “fast” pain pathway and “slow” pain pathway. (From Guyton A, Hall J. Text-
book of Medical Physiology. 12" ed. Philadelphia: Saunders; 2011.)



The most abundant receptors in the nervous system
for pain recognition are nociceptors whose cell bodies are
located in the dorsal root ganglia.®® The sensation of pain
received by peripheral endings of sensory neurons is called
nociception. The nociceptive pain is divided into somatic
and visceral. Nociceptive pain is detected by specialized
transducers attached to A-delta and C fibers. Somatic pain
results from irritation or damage to the nervous system.
Visceral pain is diffuse, poorly localized, and often referred.*®

Mechanical, chemical, and thermal stimuli activate noci-
ceptors to produce a painful sensation. Examples of me-
chanical stimuli include a crushing injury or a surgical
wound. A chemical stimulus is any substance that produces
skin irritation, and burn injury is a thermal stimulus for pain.
Identifying the correct pain-inducing stimulus is important
in the effective management of pain. Removal of the stimulus
should always precede other treatment measures in manag-
ing pain.!!

Nociceptors differ from other nerve receptors in the body
in that they adapt very little to the pain response. If the
stimulus for pain is not removed, the body continues to
experience pain until the stimulus is discontinued, or other
interventions (e.g., analgesic agents) are initiated. This is a
protective mechanism so the body tissues being damaged
will be removed from harm.

Nociceptors usually lie near capillary beds and mast cells.
When tissue injury occurs, the nociceptor initiates an inflam-
matory response near the injured capillary.’>”>” The mast
cells in the damaged tissues degranulate, releasing histamine
and chemotactic agents that promote infiltration of injured
tissues with neutrophils and eosinophils. As neutrophils
move into the site of injury, more neurotransmitter-like sub-
stances (acetylcholine, bradykinins, substance P, and enkeph-
alins) are released from the neutrophils into the surrounding
tissue. These substances act as mediators and may induce or
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suppress pain. Endogenous cytokines that suppress pain
induction are commonly referred to as the endorphins.

Advances in neuroimaging studies have identified a
more complex level of processing of pain in the human
cerebral cortex. The neuroimaging studies have identified
multiple nociceptive pathways that deliver parallel inputs
to somatosensory, limbic, and associative structures.»®
These techniques (Table 5-1) allow noninvasive examina-
tion of brain mechanisms involved in acute and chronic
pain processing.

Anxiety

The physiology of anxiety is less clearly understood in com-
parison with pain and is a more complex process because no
actual tissue injury is thought to occur. Anxiety stimulates
the SNS response.

Anxiety has been linked to the reward and punishment
centers within the limbic system of the brain. Stimulation in
the punishment centers frequently inhibits the reward centers
completely.*! The punishment center is also responsible for
helping a person escape from potentially harmful situations.
The punishment center has dominance over the reward cen-
ter for the person to escape harm.

POSITIVE EFFECTS OF PAIN AND ANXIETY

In the healthy person, pain and anxiety are adaptive mecha-
nisms used to increase mental and physical performance
levels to allow a person to move away from potential harm.
When the SNS is activated, the person usually becomes more
vigilant of the environment, especially to potential dangers.
Once dangers are recognized, the person makes a choice
whether to flee the situation or combat the possible threat.
For this reason, SNS activation is known as the “fight-or-
flight” response.

TABLE 5-1 NEUROIMAGING STUDIES

METHOD

APPLICATION IN PAIN STUDIES

Functional magnetic resonance imaging (fMRI)

Localizing brain activity

Electroencephalography (EEG); Magnetoencephalography (MEG)

Detecting temporal sequences and measuring neuronal activity

Single photon emission computed tomography (SPECT)
Positron emission tomography (PET)

Identifying neurotransmitter systems and drug uptake

Magnetic resonance (MR) spectroscopy

Detecting long-term changes in brain chemistry

Data from Apkarian AV, Bushnell MC, Treede RD, et al. Human brain mechanisms of pain perception and regulation in health and disease.

European Journal of Pain. 2005;9:463-484.
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NEGATIVE EFFECTS OF PAIN AND ANXIETY
Physical Effects

Both pain and anxiety activate the SNS. Catecholamine levels
increase, which may place a significant burden on the cardio-
vascular system, especially in a critically ill patient. Activation of
the SNS results in tachycardia and hypertension, which leads to
increased myocardial oxygen demand. In patients with a history
of cardiovascular disease, anxiety is associated with recurrent
cardiac events and increased mortality. Patients with silent
myocardial infarction do not experience chest pain and there-
fore do not seek immediate medical treatment.” These patients
are also at high risk for increased morbidity and mortality.

The physiological response to stress also interferes with
the healing process and impairs perfusion and oxygen deliv-
ery to tissue.! Hemodynamic instability, immunosuppres-
sion, and tissue catabolism may also occur.!'” Any large organ
that experiences an increase in oxygen consumption places
the critically ill patient at risk of increased rates of complica-
tions related to end organ ischemia.®’”

Hyperventilation (tachypnea) secondary to pain and anx-
iety can be stressful to the patient because rapid breathing
requires significant effort with the use of accessory muscles.
Hyperventilation may cause respiratory alkalosis. Respiratory
alkalosis may result in impaired tissue perfusion, and many
vasoactive medications become less effective.

If the patient is mechanically ventilated, an increased respi-
ratory rate leads to feelings of breathlessness. As the patient
“fights” the mechanical ventilator (dyssynchrony), further
alveolar damage ensues, and the endotracheal or tracheos-
tomy tube creates a “choking” sensation and increased anxiety.
Anxiety has been linked to dyspnea and delayed ventilator
weaning.!%®

Psychological Effects

Many patients in the critical care unit report feelings of panic
and fear. Pain and anxiety exacerbate reports of lack of sleep,
nightmares, and feelings of bewilderment, isolation, and lone-
liness. The effects of a critical care unit stay may persist long
after discharge, and many patients develop PTSD as a result of
their critical care unit experience.*

Extreme anxiety, pain, and adverse effects of medications
can also lead to agitation, which is commonly seen in the
critically ill patient. Agitation is associated with inappropriate
verbal behavior, physical aggression, increased movement
(head or extremities), and ventilator dyssynchrony, any of
which may harm the patient or caregiver.’***!!3 The failure to
manage agitation may have severe consequences, such as a
higher rate of self-extubation and self-removal of catheters
and invasive lines, a higher rate of nosocomial infections, and
a longer duration of stay; agitated patients also require extra
resources for their care.”’

ASSESSMENT

Quality pain management begins with a thorough assessment,

ongoing reassessment, and documentation to facilitate treat-

ment and communication among health care providers.’”

The American Pain Society guidelines recommend a five-step

hierarchy approach to pain measures®”%;

+ Pain should be assessed and treated promptly in all patients.
Pain assessment and documentation should be clearly com-
municated with other healthcare providers.

+ The patient should be actively engaged in the pain man-
agement plan.

+ Healthcare providers need to preemptively treat patients
with analgesics to safely, effectively, and equitably manage
pain.

+ Pain should be reassessed and treatment adjusted to meet
the patient’s needs.

+ Healthcare facilities need to establish a comprehensive
quality improvement program that monitors both health-
care provider practice and patient outcomes.

Pain assessment is challenging in patients who cannot com-

municate; these patients represent the majority of critically ill

patients. Factors that alter verbal communication in critically

ill patients include endotracheal intubation, altered level of

consciousness, restraints, sedation, and therapeutic paralysis®

(see box, “Evidence-Based Practice”).

The American Pain Society guidelines mandate evaluation
of both physiological and behavioral response to pain in pa-
tients who are unable to communicate.*® At present, no uni-
versally accepted pain scale for use in the noncommunicative
(cognitively impaired, sedated, paralyzed, or mechanically
ventilated) patient exists.’® Optimal pain assessment in adult
critical care settings is essential because it has been reported
that nurses underrate the patient’s pain."»*»*2 Nurses often
undermedicate the critically ill patient as well. One study
reported that more than 60% of critically ill patients did
not receive any medications before and/or during painful
procedures such as central line insertions, wound dressing
changes, and suctioning.”® Inaccurate pain assessments and
resulting inadequate treatment of pain in critically ill adults
can lead to significant physiological consequences.

Assessment involves the collection of the patient’s self-report
of the pain experience as well as behavioral markers. If a patient
is able to respond, nurses can ask the patient to describe the
pain or anxiety being experienced, or to provide a numerical
score to indicate the level of pain or anxiety. In addition, behav-
ioral or physiological cues of pain can be observed. For exam-
ple, increased blood pressure or a facial grimace or frown may
indicate pain or anxiety. Typical physiological responses related
to pain are detailed in Box 5-2. In the healthy person, these
responses are adaptive mechanisms and result from activation
of the SNS to prepare the individual for the fight-or-flight
response. In the critically ill patient, these changes may induce
further stress in an already compromised individual.
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EVIDENCE-BASED PRACTICE

Are Facial Expressions a Reliable Indicator of Pain?

Problem
Assessing pain in critically ill patients who are unable to com-
municate is challenging. Nurses rely on objective assess-
ment of the patient’s expressions, responses to painful stim-
uli, and physiological parameters, such as heart rate and blood
pressure.

Clinical Question
Does nursing assessment of facial expressions in patients who
are unable to communicate provide a reliable indicator of pain?

Evidence

The authors conducted an extensive review of the literature to
examine the study of facial expression and its application as a
pain assessment tool in critically ill patients who are unable to
communicate. They summarized the reliability and validity of
various pain assessment tools that incorporate assessment of
facial expression. The tools include a variety of facial behaviors—
wincing, frowning, and grimacing—but scoring of these behav-
iors varies widely. The Facial Action Coding System (FACS) identi-
fies facial muscle movement during a response, such as pain. It
is a reliable method for assessing pain in adults, but its utility has
not been tested in critically ill patients. No single tool was identi-
fied as a superior method of assessing pain responses.

Implications for Nursing

Many critically ill patients are unable to communicate because
of intubation, a decreased level of consciousness, or both.
Assessment of pain in these individuals is an important yet
challenging component of nursing care. Evaluating facial
expressions that may indicate pain is one component of a com-
prehensive pain assessment, but cannot be used as the sole
indicator of presence or absence of pain. Assessment of winc-
ing, frowning, and grimacing are included in many critical care
pain assessment tools. Additional knowledge gained by study-
ing FACS in critically ill patients who are unable to communi-
cate is needed.

Level of Evidence
C—Descriptive studies

Reference

Arif-Rahu M, Grap MJ. Facial expression and pain in the criti-
cally ill non-communicative patient: state of science review.
Intensive and Critical Care Nursing. 2010;26:343-352.

As part of the assessment of pain and anxiety, the nurse
must be aware of what procedures may cause pain, and evalu-
ate the effectiveness of interventions to prevent or relieve pain
and anxiety.” When patients exhibit signs of anxiety or agita-
tion, the assessment also includes identification and treatment
of the potential cause, such as hypoxemia, hypoglycemia, hy-
potension, pain, and withdrawal from alcohol and drugs.
When possible, patients should be asked about any herbal
remedies used as complementary and alternative medical
therapies and whether they take them along with prescription
or over-the-counter medications.'>!"> These products may
lead to adverse herb-drug interactions, especially in the elderly
who are more likely to be taking multiple drugs.!*6%12>

Pain Measurement Tools

In the assessment of pain, the nurse asks the patient to iden-
tify several characteristics associated with the pain. These
characteristics include the precipitating cause, severity, loca-
tion (including radiation to other sites), duration, and any
alleviating or aggravating factors. Any pain assessment should
address these pain characteristics or the assessment is incom-
plete. Patients with chronic pain conditions, such as arthritis,
may be able to provide a detailed list of effective pain reme-
dies that may be useful to implement.

Several tools are available to ensure that the appropriate
pain assessment questions are asked. One tool used in assess-
ing the patient with chest pain is the PQRST method. The
PQRST method is a mnemonic the nurse can use to ensure
that all chest pain characteristics are documented.

P—Provocation or position. What precipitated the chest
pain symptoms, and where in the chest area is the pain
located?

Q—Quality. Is the pain sharp, dull, crushing?

R—Radiation. Does the pain travel to other parts of the
body?

S—Severity or symptoms associated with the pain. The patient
is asked to rate the pain on a numerical scale and to
describe what other symptoms are present.

T—Timing or triggers for the pain. Is the pain constant
or intermittent, and does it occur with certain activities?
One of the most common methods to determine pain

severity is to ask for a pain score. Patients are asked to rate

their pain on a numbered scale such as 0 to 10. A score of

0 indicates no pain, and a score of 10 indicates the worst

pain the patient could possibly imagine. The pain score is

reassessed after medications or other pain-relieving mea-
sures have been provided. Institutional policy provides
guidelines for the method and frequency of pain assess-

ment. Some institutions require nurses to intervene for a

pain score greater than a predesignated number. The pain

score method should be used only with patients who are
cognitively aware of their surroundings and are able to
follow simple commands. It is possible for patients with

mild to moderate dementia to self-report pain, but this

ability decreases with progression of the disease.** Nu-

meric rating is not an appropriate method to assess pain
in patients who are disoriented or have severe cognitive
impairment.
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FIGURE 5-3 A version of the FACES scale. (From Hockenberry M, Wilson D. Wong's Essentials
of Pediatric Nursing. 8" ed. St. Louis: Mosby; 2009.)

A second tool is known as the FACES Pain Scale. Patients
are asked to describe how they feel by pointing to a series
of faces ranging from happy to distressed (Figure 5-3). The
FACES method involves a higher level of emotional intellect
because the patient must be able to accurately process dif-
ferent yet similar visual stimuli.®® The most common ver-
sions of the FACES scale use between five and seven differ-
ent images.

Another widely used subjective pain measurement tool is
the visual analog scale (VAS). The VAS is a 10-cm line that
looks similar to a timeline. The scale may be drawn horizon-
tally or vertically, and it may or may not be numbered. If
numbered, 0 indicates no pain, whereas 10 indicate the most
pain (Figure 5-4). When using the VAS, the nurse holds up the
scale, and the patient points to the level of pain on the line. If
the patient is able to communicate in writing, the patient can
place an “X” on the VAS with a pencil. The VAS can also be used
to evaluate a patient’s level of anxiety, with 0 representing no
anxiety and 10 the most anxiety. The VAS must only be used
with patients who are alert and able to follow directions.

Pain Measurement Tools for Nonverbal Patients

Identification of the optimal pain scales for noncommunica-
tive patients has been the focus of several studies. To date,
no one tool is universally accepted for use in this patient
population.** Assessment of pain intensity may be quantified
by using the behavioral-physiological scales.

Several behavioral pain tools are available to assess
critically ill adult patients. Widely used and validated, the

behavioral pain scale was developed to assess pain in the
critically ill adult who is nonverbal and unable to commu-
nicate (Table 5-2).° The Behavioral Pain Scale provides
critical care nurses with an objective and reliable pain mea-
surement tool.?**! It is designed to be used for the mechan-
ically ventilated patient and therefore may not be appropri-
ate in other patients.

Another behavioral pain tool is the Critical-Care Pain
Observation Tool (Table 5-3). It was initially validated in
cardiac surgery patients and most recently in other critically
ill patients.**3>126 The Critical-Care Pain Observation Tool is
appropriate for the assessment of patients with or without an
endotracheal tube.

The Checklist of Nonverbal Pain Indicators®”**% provides
a good indicator of the patient’s distress by looking for pain-
related behaviors. The tool was initially developed because of
concerns that some of the cognitively impaired patients are
not able to respond reliably to the yes/no questions about
pain. This tool showed no significant differences in observed
pain behaviors between the cognitively impaired group and
the cognitively intact group. The Checklist of Nonverbal Pain
Indicators has been tested in acute and long-term care set-
tings to assess acute and chronic pain in elderly patients.>

The Faces, Legs, Activity, Cry, Consolability (FLACC)
Behavioral Scale has been widely used in the pediatric set-
ting. Researchers have recently tested the applicability of
the FLACC in the adult population and suggest that it
may be useful in the critically ill patient'?’ (see box, “QSEN
Exemplar”).
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FIGURE 5-4 The visual analog scale.



TABLE 5-2 THE BEHAVIORAL PAIN
SCALE

ITEM DESCRIPTION SCORE
Facial expression Relaxed 1
Partially tightened (e.g., 2
brow lowering)
Fully tightened (e.g., eyelid 3
closing)
Grimacing 4
Upper limbs No movement 1
Partially bent 2
Fully bent with finger 3
flexion
Permanently retracted 4
Compliance with  Tolerating movement 1
ventilation Coughing but tolerating 2
ventilation most of the
time
Fighting ventilator 3
Unable to control ventilation 4

*Each of the categories—facial expression, upper limbs, and com-
pliance with ventilation—is scored from 1 to 4. The values are
added together for a total score between 3 and 12.

From Payen JF, Bru O, Bosson JL, et al. Assessing pain in critically
ill sedated patients by using a behavioral pain scale. Critical Care
Medicine. 2001;29(12):2258-2263.
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TABLE 5-3 CRITICAL-CARE PAIN
OBSERVATION TOOL

INDICATOR SCORE

Facial Expression

e Relaxed, no muscle tension 0

e Tense facial muscles (brow lowering, orbit 1
tightening, and levator contraction)

e Grimacing with tense facial muscles 2

Body Movements

e Absence of movements 0

* Protection 1

* Restlessness 2

Muscle Tension in Upper Extremities

¢ Relaxed 0

e Tense, rigid 1

e \ery tense or rigid 2

Compliance with the Ventilator

e Tolerating ventilator or movement 0

e Coughing but tolerating ventilator 1

e Fighting ventilator 2

Nonventilator, Vocalization

¢ No sound 0

¢ Sighing, moaning 1

e Crying out, sobbing 2

Total Score —

Data from Gelinas C, Fillion L, Puntillo KA, et al. Validation of the
critical-care pain observation tool in adult patients. American Journal
of Critical Care. 2006;15:420-427.

QSEN EXEMPLAR

Patient Centered Care, Evidence-Based Practice

Pain assessment is challenging in the critical care setting
because of the physical and cognitive impairments of many
critically ill patients, and impediments to communication such
as intubation." Critical care nurses commonly use behavioral
observations and vital signs as primary assessment data when
developing pain relief strategies and comfort-promoting inter
ventions. The Face, Legs, Activity, Cry, Consolability (FLACC)
behavioral scale is a five-item instrument that may be useful for
assessing pain in critically ill patients. The tool is simple to
score and provides a pain rating on a traditional 0 to 10 scale.
The instrument includes items that have been previously vali-
dated as pain indicators in children, cognitively impaired adults,
and critically ill adults. A prospective, observational study was
conducted to evaluate the validity and reliability of the FLACC

scale in a sample of critically ill adults and children. Criterion
validity, construct validity, internal consistency reliability, and
interrater reliability were reported. The authors suggest that the
FLACC scale may be useful in a variety of patient populations,
and it generates an easy-to-use pain assessment score. Further
study of easy-to-use pain assessment instruments remains a
priority in critical care nursing.

Reference

Voepel-Lewis T, Zanotti J, Dammeyer JA, et al. Reliability and
validity of the Face, Legs, Activity, Cry, Consolability (FLACC)
behavioral tool in assessing acute pain in critically ill patients.
American Journal of Critical Care. 2010;19:55-61.
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Anxiety and Sedation Measurement Tools
Sedation Scales

No objective tool is considered the gold standard for deter-
mining a patient’s level of anxiety. Anxiety typically produces
hyperactive psychomotor functions including tachycardia,
hypertension, and movement. Patients are typically sedated
to limit this hyperactivity. The level of sedation can be mea-
sured by using objective tools or scales. An ideal sedation
scale provides data that are simple to compute and record,
accurately describe the degree of sedation or agitation within
well-defined categories, guide the titration of therapy, and are
valid and reliable in critically ill patients.™

When administering medications to sedate a patient, the
goal is to achieve a level of sedation with the lowest dose. By
using lower doses of medications, the patient is less likely
to experience drug accumulation or adverse effects. These
adverse effects include increased hospital stay, delayed venti-
lator weaning, immobility, and increased rates of ventilator-
associated pneumonia. Conversely, not enough sedation may
lead to agitation, inappropriate use of paralytics, increased
metabolic demand, and an increased risk of myocardial isch-
emia.”! Sedation scales assist in the accurate identification
and communication of sedation level. The most frequently
used sedation scales are the Richmond Agitation-Sedation
Scale (RASS),!% the Ramsay Sedation Scale,’® and the Sedation-
Agitation Scale.”

The RASS is a 10-point scale, from 4 (combative)
through 0 (calm, alert) to —5 (unarousable). The patient
is assessed for 30 to 60 seconds in three steps, using dis-
creet criteria (Table 5-4). The RASS has strong interrater

TABLE 5-4 RICHMOND AGITATION-
SEDATION SCALE (RASS)

TERM SCORE

Combative +4

Very agitated +3

Agitated +2

Restless +1

Alert and calm 0

Drowsy—sustains (>10 sec) awakening, with =1
eye contact to voice*

Light sedation—sustains (<10 sec) awakening =2
with eye contact to voice*

Moderate sedation—any movement (but no =3
eye contact) to voice*

Deep sedation—no response to voice, but —4
any movement to physical stimulation®

Unarousable =B

*In a loud voice, state patient’s name and direct patient to open
eyes and look at speaker.

From Sessler CN, Gosnell MS, Grap MJ, et al. The Richmond Agitation-
Sedation Scale: Validity and reliability in adult intensive care unit
patients. American Journal of Respiratory and Critical Care Medicine.
2002;166:1338-1344.

reliability, is useful in detecting changes in sedation status
over consecutive days of critical care unit care, and corre-
lates with the administered dose of sedative and analgesic
medications.?®!%

The Ramsay Sedation Scale was developed for evaluation
of postoperative patients emerging from general anesthesia.”®
The scale includes three levels of wakefulness and three levels
of sedation (Table 5-5). The nurse makes a visual and cogni-
tive assessment of the patient. Scores range from 1 (awake) to
6 (asleep/unarousable).

The Sedation-Agitation Scale (Table 5-6) describes pa-
tient behaviors seen in the continuum of sedation to agita-
tion.”” Scores range from 1 (unarousable) to 7 (dangerously
agitated).

The appropriate target level of sedation depends on the
patient’s disease process and therapeutic or support inter-
ventions required. A common target level of sedation is a
calm patient who is easily aroused; however, deeper levels
of sedation may be needed to facilitate mechanical ventila-
tion. To optimize patient comfort and minimize distress,
a structured approach to sedation management includes:
frequent assessments for pain, anxiety, and agitation using
a reproducible scale; combination therapy coupling opi-
oids and sedatives that is best suited to patient character-
istics, including the presence of organ dysfunction that
may influence drug metabolism or excessive risk for side
effects; and careful communication between multiprofes-
sional team members, including physician, nurse, and
pharmacist, with a particular recognition that the bedside
nurse must be empowered to pair assessments with drug
manipulation.!06-110.111

TABLE 5-5 THE RAMSAY SEDATION
SCALE

LEVEL  SCALE

1 Patient awake, anxious and agitated or restless,
or both

2 Patient awake, cooperative, oriented, and tranquil

3 Patient awake; response to commands only

4 Patient asleep; brisk response to light glabellar
tap or loud auditory stimulus

5 Patient asleep; sluggish response to light glabel-
lar tap or loud auditory stimulus

6 Patient asleep; no response to light glabellar tap
or loud auditory stimulus

From Ramsay MA, Savege TM, Simpson BR, et al. Controlled seda-
tion with alphaxalone-alphadolone. British Medical Journal. 1974;2(90):
656-659.
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TABLE 5-6 SEDATION-AGITATION SCALE

SCORE CHARACTERISTIC EXAMPLES OF PATIENT’S BEHAVIOR

7 Dangerously agitated Pulls at endotracheal tube, tries to remove catheters, climbs over bed rail, strikes at staff,
thrashes from side to side

6 Very agitated Does not calm despite frequent verbal reminding of limits, requires physical restraints, bites
endotracheal tube

5 Agitated Anxious or mildly agitated, attempts to sit up, calms down in response to verbal instructions

4 Calm and cooperative Calm, awakens easily, follows commands

3 Sedated Difficult to arouse, awakens to verbal stimuli or gentle shaking but drifts off again, follows
simple commands

2 Very sedated Arouses to physical stimuli but does not communicate or follow commands, may move
spontaneously

1 Unarousable Minimal or no response to noxious stimuli, does not communicate or follow commands

From Riker RR, Fraser GL, Simmons LE, et al. Validating the Sedation-Agitation Scale with the Bispectral Index and Visual Analog Scale in adult
ICU patients after cardiac surgery. Intensive Care Medicine. 2001;27(5):853-858.
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FIGURE 5-5 The Bispectral Index (BIS) monitor and electrode. (Image used by permission
of Nellcor Puritan Bennett LLC, Boulder, Colorado, doing business as Covidien.)

Continuous Monitoring of Sedation

No technological device provides the bedside nurse with
an absolute measurement of the patient’s pain or anxiety.
Various devices may be used to measure a patient’s level of
consciousness by assessing the patient’s brain activity.

The electroencephalogram (EEG) records spontaneous
brain activity that originates from the cortical pyramidal cells
on the surface of the brain by placing electrodes on patient’s
head. Any major brain activity produces a peak in activity
on the EEG monitor. In the critical care unit, the EEG is
used infrequently to assess levels of sedation because it takes
significant time (up to 60 minutes) to properly place elec-
trodes, and a high level of skill is required to interpret the
EEG recording.

However, devices that monitor continuous EEG signals
without using the traditional 21-electrode system are frequently

used to assess levels of sedation in the critically ill patient.
These devices digitize the raw EEG signal and apply a complex
algorithm that results in a numeric score ranging from 0 (iso-
electric EEG) to 100 (fully awake).’® The EEG generally
changes from a low-amplitude, high-frequency signal while
the patient is awake to a high-amplitude, low-frequency signal
when the patient is deeply anesthetized.” Examples of such
devices are the Bispectral Index Score (BIS) monitor (Aspect
Medical Systems, Newton, MA) and the Patient State Index
(PSI) Analyzer (Physiometrix, North Billerica, MA). The re-
sulting score provides an objective analysis of the level of
wakefulness resulting from agitation or pain.’>®0

To obtain a signal, an electrode is placed across the
patient’s forehead and is attached to a monitor. The monitor
displays the raw EEG and the BIS or PSI value. The BIS
monitor and electrode are shown in Figure 5-5. A value
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greater than 90 typically indicates full consciousness, a score
of 40 to 60 represents deep sedation, and a score of 0 repre-
sents complete EEG suppression. A BIS value of greater than
60 is associated with patient awareness and recollection.
A BIS value of less than 60 should be the goal in critically
ill patients who require sedation.’™ Several studies have
found strong correlation with BIS in assessment of sedation
level and the RASS in the ICU.>>'?! For adequate sedation
(RASS value of 0 to —3), the median BIS value was found
to be 56.%>12!

A score is usually documented with each set of vital signs.
When using BIS or PSI monitoring, results must be corre-
lated with the patient’s clinical assessment and correct elec-
trode placement. All muscle activity may not be completely
filtered, which may affect the value. These devices are espe-
cially useful for critically ill patients who are treated with
medications that produce deep sedation or neuromuscular
blockade. They provide a continuous evaluation of sedation
that may also be less affected by rater bias. When used with
standardized sedation protocols, BIS is highly correlated with
sedation scale (RASS)* and pain scale (Critical-Care Pain
Observation Tool).”> However, care must be taken when
evaluating the BIS scores, as some patients with greater facial
muscle activities during routine care or procedures may over-
estimate BIS scores.*> Therefore BIS may not be ideal as a
single method of sedation assessment in the critically ill.

Pain and Anxiety Assessment Challenges

Many situations may lead to an incomplete assessment and/or
management of pain or anxiety. These include delirium and
the administration of neuromuscular blocking (NMB) agents.

Delirium

A relationship exists among acute delirium, pain, and
anxiety. Delirium (acute brain dysfunction) is character-
ized by an acutely changing or fluctuating mental status,
inattention, disorganized thinking, and altered levels of
consciousness as defined by the Diagnostic and Statistical
Manual of Mental Disorders-IV.8! Acute delirium is com-
mon in critically ill patients; more than 70% to 80% of
patients develop some form of delirium, resulting in longer
duration of mechanical ventilation and longer ICU stay
than those without delirium.5¢11¢

Delirium is categorized according to the level of alert-
ness and level of psychomotor activity. It is divided into
three clinical subtypes: hyperactive, hypoactive, and mixed
(Table 5-7). Patients with hyperactive delirium are agitated,
combative, and disoriented.?"8%120 These patients place
themselves or others at risk for injury because of their
altered thought processes and resultant behaviors.* Psy-
chotic features such as hallucinations, delusions, and para-
noia may be seen. Patients may believe that members of the
nursing or medical staff are attempting to harm them.

Hypoactive delirium is often referred to as quiet delirium
and often goes undiagnosed and underestimated when there
is no active monitoring with a validated clinical instrument;
it is also the most prevalent, occurring in more than 60%
of patients.®® The mixed subtype describes the fluctuating

CLINICAL SUBTYPES
OF DELIRIUM

CHARACTERISTICS

Agitation

Restlessness

Attempts to remove catheters or tubes

Hitting

Biting

Emotional lability

Withdrawal

Flat affect

Apathy

Lethargy

Decreased responsiveness

TABLE 5-7

SUBTYPE
Hyperactive

Hypoactive

Mixed Concurrent or sequential appearance of
some features of both hyperactive and
hypoactive delirium

From Truman B, Ely EW. Monitoring delirium in critically ill patients:
using the confusion assessment method for the intensive care unit.
Critical Care Nurse. 2003;23(2):25-36.

nature of delirium. Some agitated patients with hyperactive
delirium may receive sedatives to calm them, and then may
emerge from sedation in a hypoactive state; this subtype
occurs in about 6% of patients. Pure hyperactive delirium is
rare, occurring in less than 1% of patients.®

The exact pathophysiological mechanisms involved with
the development and progression of delirium are unknown.
However, they may be related to imbalances in the neurotrans-
mitters that modulate the control of cognitive function, behav-
ior, and mood.'?° Risk factors for the development of delirium
include hypoxemia, metabolic disturbances, electrolyte imbal-
ances, head trauma, the presence of catheters and drains, and
certain medications. Neurotransmitter levels are affected by
medications with anticholinergic properties. Benzodiazepines,
opioids, and other psychotropic medications are associated
with an increased risk of developing delirium (Box 5-3), yet
these medications are commonly given to critically ill patients.

Since delirium occurs in many patients receiving me-
chanical ventilation and is independently associated with
more deaths, longer hospital stays, and higher costs, all criti-
cally ill patients should be assessed for delirium.?>**!18 Older
patients are especially at risk for delirium.® Delirium may be
assessed in critical care settings by nonpsychiatrists. Two of
the most frequently used validated instruments are the Con-
fusion Assessment Method for the ICU (CAM-ICU)?° and
the Intensive Care Delirium Screening Checklist (ICDSC).’
The CAM-ICU (Box 5-4) is designed to be a serial assessment
tool for use by bedside nurses and physicians. It is easy to use,
takes only 2 minutes to complete, and requires minimal
training.'?’ A patient is considered delirium positive in CAM-
ICU if the following are present: criteria 1 (acute mental sta-
tus change) and 2 (inattention), and either 3 (disorganized
thinking) or 4 (altered level of consciousness).

Similarly, the ICDSC is a screening checklist of eight
items based on Diagnostic and Statistical Manual of Mental
Disorders (DSM) criteria (Table 5-8). After consciousness is



BOX 5-3 RISK FACTORS FOR DELIRIUM

e QOlder than 70 years

e Transfer from a nursing home

e History of depression, dementia, stroke
e Alcohol or substance abuse

e Electrolyte imbalance

e Hypothermia or fever

e Renal failure

e Liver disease

e Cardiogenic or septic shock

e Human immunodeficiency virus infection
e Rectal or bladder catheters

e Tube feedings

e Central venous catheters

e Malnutrition

e Presence of physical restraints

e Visual or hearing impairment

Modified from Truman B, Ely EW. Monitoring delirium in critically ill
patients: using the confusion assessment method for the intensive
care unit. Critical Care Nurse. 2003;23(2):25-36.

assessed and rated on a scale of A through E, the patient is
assessed for seven indicators of delirium. One point is given
for each positive sign of delirium that is identified. The
scores range from 0 to 8 points, and a patient with more than
4 points is defined as delirium positive.
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Management of delirium focuses on keeping the patient
safe. The least restrictive measures are used because unnec-
essary use of restraints or medication may precipitate or
exacerbate delirium. Splints or binders may be needed to
restrict movement if the patient is pulling at catheters,
drains, or dressings. Any type of tubing should be removed
as soon as possible, particularly nasogastric tubes, which
are irritating to agitated patients.>® If these measures are
not successful, medication may be necessary to improve
cognition, not to sedate the patient. Haloperidol, a neuro-
leptic agent, is the recommended medication for delirium
because it produces mild sedation without analgesia or
amnesia, and it has few anticholinergic and hypotensive
effects. In the critically ill patient, the intermittent intrave-
nous route of delivery is preferred because it results in
better absorption and fewer side effects than the oral or
intramuscular routes. Prolongation of the QT interval
on the electrocardiogram may be seen and can result in
torsades de pointes. Patients with cardiac disease are at
higher risk for this dysrhythmia. Other side effects include
neuroleptic syndrome, as evidenced by extreme anxiety,
tachycardia, tachypnea, diaphoresis, fever, muscle rigidity,
increased creatine phosphokinase levels, and hyperglyce-
mia.’®>® The ABCDE bundle associated with preventing
delirium associated with critical care illness is presented in
a QSEN Exemplar box.

BOX 5-4 THE CONFUSION ASSESSMENT METHOD FOR THE CRITICAL CARE UNIT

Delirium is diagnosed when both Features 1 and 2 are positive,
along with either Feature 3 or Feature 4.

Feature 1. Acute Onset of Mental Status Changes

or Fluctuating Course

* |s there evidence of an acute change in mental status from
the baseline?

e Did the (abnormal) behavior fluctuate during the past
24 hours, that is, did it tend to come and go or increase and
decrease in severity?

Sources of information: Serial Glasgow Coma Scale or seda-
tion score ratings over 24 hours as well as readily available input
from the patient’s nurse or family.

Feature 2. Inattention

e Did the patient have difficulty focusing attention?

* |s there a reduced ability to maintain and shift attention?
Sources of information: Attention screening examinations by

using either simple picture recognition or random letter test.

These tests don't require verbal response, and thus they are

ideally suited for mechanically ventilated patients.

Feature 3. Altered Level of Consciousness: Any Level

of Consciousness Other Than “Alert”

e Alert: normal, spontaneously fully aware of environment and
interacts appropriately

¢ Vigilant: hyperalert

Feature 3—cont’'d

e Lethargic: drowsy but easily aroused, unaware of some
elements in the environment, or not spontaneously in-
teracting appropriately with the interviewer; becomes
fully aware and appropriately interactive when prodded
minimally

e Stupor: difficult to arouse, unaware of some or all elements
in the environment, or not spontaneously interacting with
the interviewer; becomes incompletely aware and inappro-
priately interactive when prodded strongly

e Coma: unarousable, unaware of all elements in the environ-
ment, with no spontaneous interaction or awareness of the
interviewer, so that the interview is difficult or impossible
even with maximal prodding

Feature 4. Disorganized Thinking
e Was the patient’s thinking disorganized or incoherent, such
as rambling or irrelevant conversation, unclear or illogical
flow of ideas, or unpredictable switching from subject to
subject?
e Was the patient able to follow questions and commands
throughout the assessment?
1. "Are you having any unclear thinking?"”
2. "Hold up this many fingers.”
3.“Now, do the same thing with the other hand.” (not
repeating the number of fingers)
Sources of information: Present if RASS score anything other
than zero.

Copyright 2002, E. Wesley Ely, MD, MPH and Vanderbilt University, all rights reserved.
Additional Resources can be found at http://www.mc.vanderbilt.edu/icudelirium/
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TABLE 5-8 INTENSIVE CARE DE

CKLIST (ICDSC)

Patient evaluation

Day 3 Day 4 Day 5

Altered level of consciousness* (A-E)

If A or B do not complete patient evaluation for the period
Inattention

Disorientation
Hallucination-delusion-psychosis
Psychomotor agitation or retardation
Inappropriate speech or mood
Sleep/wake cycle disturbance
Symptom fluctuation

Total score (0-8)

*Level of consciousness:
A: No response, score: None

B: Response to intense and repeated stimulation (loud voice and pain), score: None

C: Response to mild or moderation stimulation, score: 1
D: Normal wakefulness, score: 0
E: Exaggerated response to normal stimulation, score: 1

From Bergeron N, Dubois MJ, Dumont M, Dial S, & Skrobik Y. (2001). Intensive Care Delirium Screening Checklist: evaluation of a new

screening tool. Intensive Care Medicine. 2001;27, 859-864.

QSEN EXEMPLAR

Patient Centered Care, Evidence-Based Practice

Recent emphasis on preventing delirium and weakness asso-
ciated with critical illness has resulted in the development of
the Awakening and Breathing Coordination, Delirium
Monitoring and Management, and Early Mobility (ABCDE)
bundle. Implementation of the ABCDE bundle focuses on im-
proving communication among team members, standardizing
care of the critically ill patient, and avoiding oversedation,
which can lead to prolonged mechanical ventilation, delirium,
and weakness. The authors described roles of team members
in implementing the ABCDE bundle. Nurses lead protocol-
driven sedation management, including regular assessment of
sedation and agitation. They also communicate with team
members to coordinate spontaneous breathing trials, early
mobility, and extubation. Ongoing implementation of the
ABCDE bundle as part of the management of the critically il
patient results in improved outcomes.

Reference

Balas MC, Vasilevskis EE, Burke WJ, et al. Critical care
nurses’ role in implementing the "ABCDE Bundle” into
practice. Critical Care Nurse. 2012;32:35-47.

Neuromuscular Blockade

NMB agents, historically used in the operating room, are
used in critically ill patients to facilitate endotracheal intuba-
tion and mechanical ventilation, to control increases in intra-
cranial pressure (ICP), and to facilitate procedures at the
bedside (e.g., bronchoscopy, tracheostomy). The goal of neu-
romuscular blockade is complete chemical paralysis.

During a difficult endotracheal intubation, the use of a
rapidly acting NMB agent allows the airway to be secured
quickly and without trauma. Some patients are unable to

tolerate mechanical ventilation despite adequate sedation,
especially nontraditional modes such as inverse ratio and
pressure control.”” Long-acting NMB agents may improve
chest wall compliance, reduce peak airway pressures, and
prevent the patient from ventilator dyssynchrony. The result
is improved gas exchange with increased oxygen delivery and
decreased oxygen consumption. In patients with elevated
ICP, suctioning, coughing, and agitation can provoke danger-
ous elevations in ICP. NMB agents diminish ICP elevations
during these activities. In some patients, complete immobil-
ity may be required for a short period for minor surgical and
diagnostic procedures performed at the bedside.

NMB agents do not possess any sedative or analgesic
properties. Any patient who receives effective neuromuscular
blockade is not able to communicate or to produce any
voluntary muscle movement, including breathing. Therefore
any patient receiving these agents must also be sedated. Many
institutions start continuous infusions of sedative medica-
tions before they administer an NMB agent.

Patients receiving NMB therapy are closely monitored
for respiratory problems, skin breakdown, corneal abra-
sions, and the development of venous thrombi. If a patient
experiences pain or anxiety while receiving an NMB agent,
an increase in heart rate or blood pressure may be noted.
Nursing care for patients receiving NMB therapy is pre-
sented in Box 5-5.

One important nursing intervention is assessing the level
or degree of paralysis by using a peripheral nerve stimulator
to determine a train-of-four (TOF) response. The TOF
evaluates the level of neuromuscular blockade to ensure
that the greatest amount of neuromuscular blockade is
achieved with the lowest dose of NMB medication. The
ulnar nerve and the facial nerve are the most frequently
used sites for peripheral nerve stimulation. The peripheral
nerve stimulator delivers four low-energy impulses, and the
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NURSING CARE OF THE
PATIENT RECEIVING

BOX 5-5

NEUROMUSCULAR BLOCKADE

e Perform train-of-four testing before initiation, 15 minutes
after dosage change, then every 4 hours, to monitor the
degree of paralysis.

e Ensure appropriate sedation.

e | ubricate eyes to prevent corneal abrasions.

e Ensure prophylaxis for deep vein thrombosis.

e Reposition the patient every 2 hours as tolerated.

e Monitor skin integrity.

e Provide oral hygiene.

e Maintain mechanical ventilation.

e Monitor breath sounds; suction airway as needed.

e Provide passive range of motion.

e Monitor heart rate, respiratory rate, blood pressure, and
oxygen saturation.

e Place indwelling urinary catheter to monitor urine output.

* Monitor bowel sounds; monitor for abdominal distention.

FIGURE 5-6 A train-of-four peripheral nerve stimulator. (Courtesy

Fisher & Paykel Healthcare, Auckland, New Zealand.)
number of muscular twitches is assessed. Four twitches of v

the thumb or facial muscle indicate incomplete neuromus-

cular blockade. The absence of twitches indicates complete for physiological changes (see Box 5-2), and if changes occur,

neuromuscular blockade. The TOF goal is two out of four
twitches. An example of a peripheral nerve stimulator is
shown in Figure 5-6.

No tools or devices can adequately assess pain and sedation
in patients receiving NMB agents. The patient is monitored

the nurse must determine whether pain or anxiety is the
potential cause. The BIS or PSI system may assist in monitor-
ing in these patients.

Although several NMB agents are available, the most
frequently used are outlined in Pharmacology Table 5-9.

TABLE 5-9 PHARMACOLOGY

Drugs Frequently Used in the Treatment of Anxiety, Pain, or for Neuromuscular Blockade*

MEDICATION ACTION/USES DOSE/ROUTE SIDE EFFECTS NURSING IMPLICATIONS
Treatment of Anxiety
Midazolam Benzodiazepine; IV loading dose: 0.5-4 mg; may CNS depression  Titrate infusion up or down
(Versed) anxiety/sedation repeat in 10-15 min Hypotension by 25% to 50% of the initial
Infusion: 1-7 mg/hr Respiratory infusion rate to ensure ade-
depression quate titration of sedation
Paradoxical level and to prevent toler
agitation ance development.
Monitor blood pressure and
respiratory status.
Administer fluids as indicated.
Slowly wean drug after pro-
longed therapy (decrease
by 10% to 25% every few
hours).
Diazepam Benzodiazepine; PO: 2-10 mg bid-gid Hypotension Monitor blood pressure and
(Valium) anxiety/sedation Elderly Respiratory respiratory status.
2-2.5 mg 1-2 times/day; increase depression Inject slowly over 1 min
gradually PRN Paradoxical (5 mg/mL).
IM/IV: 30 mg, depending on agitation Unstable in plastic (PVC)
assessment; may repeat in 1 hr infusion bags; possibility
Moderate anxiety: 2-5 mg IM or |V, of precipitation.
repeat 3-4 hr PRN

Continued
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TABLE 5-9 PHARMACOLOGY

Drugs Frequently Used in the Treatment of Anxiety, Pain, or for Neuromuscular Blockade—cont’d

MEDICATION

ACTION/USES

DOSE/ROUTE

SIDE EFFECTS

NURSING IMPLICATIONS

Diazepam

(Valium)—cont'd

Severe anxiety: 5-10 mg IM or 1V,
repeat 3-4 hr PRN
[V:inject no faster than 5 mg/min

Lorazepam (Ativan)

Benzodiazepine;

anxiety/sedation

PO: 2-6 mg/day given bid-tid
IM: 0.05 mg/kg; 4 mg maximum
[V: 2 mg initially; may repeat
1-2 mg in 10 min
Mild anxiety: 0.5-1 mg
Moderate-severe anxiety: 2-4 mg;
inject no faster than 2 mg/min
Elderly
1-2 mg/day, PRN
IV, continuous infusion:
0.01-0.1 mg/kg/hr IV to maintain
desired level of sedation.

Hypotension
(less than
midazolam)

Respiratory
depression

Paradoxical
agitation

Hyperosmolar
metabolic
acidosis
(IV prolonged
infusion)

Monitor blood pressure and
respiratory status.

Assess acid-base status with
prolonged infusion. Avoid
smaller veins to prevent
thrombophlebitis.

High-dose infusions (greater
than 18 mg/hr for more than
4 weeks, or greater than
25 mg/hr for several hours
or days) have been associ-
ated with tubular necrosis,
lactic acidosis, and hyperos-
molality states due to the
polyethylene glycol and
propylene glycol solvents.

Propofol (Diprivan)

Nonbenzodiazepine;
sedative/anesthetic

Initial infusion: 5 mcg/kg/min for
5 min; increase dose in
5-10 mcg/kg/min increments
over 5-10-min until sedation
target achieved

Maintenance: infusion rate of
5-50 mcg/kg/min (or higher)

Hypotension
Fever, sepsis
Hyperlipidemia
Respiratory
depression
CNS depression

Patient should be intubated
and mechanically ventilated.
Monitor blood pressure and
hemodynamic status.
Change infusion set every 12 hr.
Monitor plasma lipid levels.

(Precedex)

Dexmedetomidine

Selective alpha,-
adrenoreceptor
agonist; anes-
thetic; sedative

IV: loading dose: 1 mcg/kg over
10 min (must dilute)
Infusion: 0.2-0.7 mcg/kg/hr

Hypotension
Nausea
Bradycardia

Give only by continuous
infusion.

It is recommended not to
exceed 24 hr, but in several
studies prolonged use
of the drug did not increase
adverse-event,#0.62.98

Evaluate hepatic and renal
function.

Observe for bradycardia.

Management of Pain

constipation
Respiratory
depression

Fentanyl Opioid; treat pain Dosage varies depending on Hypotension Titrate infusion slowly in
(Sublimaze [IVI/ desired effect Muscle rigidity increments.
Duragesic Infusion: general pain relief Decreased Monitor blood pressure, heart
[patchl) (1-3 mcg/kg/hr); sedation gastric motility rate, and respiratory status.
(up to 20 mcg/kg/hr); or amnesia  Respiratory Administer fluids as indicated.
(20-50 mcg/kg/hr) depression Give as an infusion for
TD: 25 mcg/hr, titrate as needed Bradycardia extended therapy.
Itching Patch: avoid direct heat
(e.g., heating blanket), which
accelerates fentanyl release.
Change patch every 72 hr.
Hydromorphone Opioid; treat pain PO: 2-4 mg every 4-6 hr Hypotension Titrate infusion slowly in
(Dilaudid) SC/IM: 1-2 mg every 4-6 hr PRN Decreased increments.
IV: 1-2 mg every 4-6 hr slowly over gastric Monitor blood pressure, heart
2-3 min motility; rate, and respiratory status.

Administer fluids as indicated.
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TABLE 5-9 PHARMACOLOGY

Drugs Frequently Used in the Treatment of Anxiety, Pain, or for Neuromuscular Blockade—cont’d

MEDICATION ACTION/USES DOSE/ROUTE SIDE EFFECTS  NURSING IMPLICATIONS
Morphine Opioid; treat pain SC/IM: 2.5-20 mg every 3-4 hr Hypotension Titrate infusion slowly in in-
(Duramorph/MS PRN. Give very slowly over Decreased crements.
Contin/Roxanol) 4-5 min. gastric Monitor blood pressure, heart
PO: 5-30 mg every 4 hr PRN motility; rate, and respiratory status.
Extended release: 15-60 mg every constipation Administer fluids as indicated.
8to 12 hr Urinary
Rectal: 10-30 mg every 4 hr PRN retention
Chest pain: 2-4 mg repeat as Respiratory
necessary depression
[V: 10 mg every 4 hr Nausea and
Continuous [V: 0.8-10 mg/hr vomiting

Maintenance dose: 0.8-80 mg/hr;
rates up to 440 mg/hr have been
used

IV patient-controlled analgesia
or subcutaneous patient-
controlled analgesia: 1-2 mg
injected 30 min after a standard
|V dose of 5-20 mg. The lockout
period is 6-15 minutes. The 4-hr
[imit is 30 mg.

Continuous subcutaneous:

1 mg/hr after a standard dose
of 5-20 mg

Epidural: initial injection of 5 mg in
lumbar region may provide relief
for up to 24 hr; may give 1-2 mg
more after 1 hr to a maximum of
10 mg.

Intrathecal: 0.2-1 mg one time

Intrathecal continuous: 0.2 mg/
24 hr. May be increased up to
20 mg/24 hr.

Intracerebroventricular: 0.25 mg
via an Ommaya reservoir

Itching or rash

Acetaminophen
(Tylenol) IV
(Ofirmev)

Nonnarcotic

analgesic

PO/PR: 325-1000 mg every
4-6 hours PRN, not to exceed
4 g/day

V- patient 50 kg or greater: 650
mg IV every 4hr OR 1000 mg IV
every 6hr; not to exceed 4 g/day

Patient less than 50 kg: 12.5 mg/
kg IV every 4hr OR 15 mg/kg IV
every 6hr; not to exceed 750 mg/
dose or 3.75 g/day

Infuse IV over at least 15 min

Renal failure
with chronic
overdosage

Blood
dyscrasias

Hepatic toxicity

Monitor renal and liver
function.

Assess other drugs for
acetaminophen content
(e.g., Percocet).

Aspirin (Ecotrin/
Bayer)

Nonsteroidal antiin-

flammatory drug
(NSAID)

PO: 325-1000 mg every 4-6 hr
PRN, not to exceed 4 g/day
(analgesic)

Rectal: 1 suppository every 4 hr
for no more than 10 days or as
directed

Bleeding

Gastrointestinal
ulcers

Tinnitus

Thrombocyto-
penia

Administer with food if taking
PO.

Do not exceed recommended
doses.

Monitor complete blood count
and renal function.

Continued
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TABLE 5-9 PHARMACOLOGY

Drugs Frequently Used in the Treatment of Anxiety, Pain, or for Neuromuscular Blockade—cont’d

ment, or patient less than 50 kg:
the recommended dose is

15 mg IV/IM every 6 hr (max
daily dose not to exceed 60 mg)

MEDICATION ACTION/USES DOSE/ROUTE SIDE EFFECTS  NURSING IMPLICATIONS
Ibuprofen NSAID PO: Mild to moderate pain: Bleeding Do not exceed recommended

(Advil, Motrin) 200-400 mg orally every 4-6 hr Gastrointestinal doses.

(IV: Caldolor) as needed. Doses greater than ulcers Monitor complete blood
400 mg have not been proven Tinnitus count. Monitor renal and
to provide greater efficacy. Do Thrombocyto- liver function. Patients
not exceed 3200 mg total daily penia should be well hydrated
dose. before 1V ibuprofen

IV-Pain: 400-800 mg intravenously administration.
over 30 min every 6 hr as
needed. Do not exceed 3200 mg
total daily dose.
Ketorolac (Toradol)  NSAID IV/IM: 30 mg every 6 hr Headache Monitor complete blood
(max 120 mg); duration should Dyspepsia count.
not exceed 5 days Nausea Monitor renal and liver
Patients greater than or equal to Acute renal function.
65 years of age, renal impair- failure

Epidural Analgesia
Bupivacaine Local anesthetics/

analgesic

Concentration of 0.1% to 0.75%
(25-150 mg) provides partial to
complete motor block

Hypotension,
respiratory
paralysis,
nausea,
itching,
urinary
retention,
or vomiting

Assess dermatomes for sen-
sation and movement. Moni-
tor renal and liver function.

Levobupivacaine

Concentration of 0.125% (0.1 mL/
kg/hr-0.3 mL/kg/hr)

Urinary
retention,
hypotension,
hypokinesia,
respiratory
paralysis,
nausea, itch-
ing, urinary
retention,
or vomiting

Assess dermatomes. Monitor
renal and liver function.

Ropivacaine Postoperative pain

management

Dosing varies based on location.
Concentration of 0.2%
(2-5 mg/mL).

Lumbar/thoracic epidural for con-
tinuous infusion (12-28 mg/hr)

Hypotension,
bradycardia,
paresthesia,
pruritus, rigors

Assess dermatomes. Monitor
renal and liver function.

Therapeutic Paralysis
Atracurium Neuromuscular
(Tracrium) blockade

[|V: loading dose: 0.4-0.5 mg/kg
Maintenance infusion: 5-10 mcg/
kg/min to a maximum of
17.5 mcg/kg/min

Hypotension
Tachycardia
Rash

Ensure adequate airway.
Safer than other paralytic
agents in patients with
hepatic or renal failure.
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TABLE 5-9 PHARMACOLOGY

Drugs Frequently Used in the Treatment of Anxiety, Pain, or for Neuromuscular Blockade—cont’'d

MEDICATION ACTION/USES DOSE/ROUTE

SIDE EFFECTS _ NURSING IMPLICATIONS

Neuromuscular
blockade; short-

Succinylcholine

|V: loading dose: 1-1.5 mg/kg;
maximum 2 mg/kg

Hyperkalemia Secure airway.

Avoid in patients with ele-

term use vated serum potassium.
Delirium
Haloperidol Neuroleptic; used PO: 0.5-5 mg bid or tid; maximum  Drowsiness Measure QT interval at start
(Haldol) to treat delirium 30 mg/day Prolonged QT of therapy and periodically.
and alcohol IM: 2-5 mg every 1-8 hr PRN interval Monitor blood pressure with
withdrawal IV, intermittent: 0.03-0.15 mg/kg IV Extrapyramidal initial treatment or change

(2-10 mg) every 30 min to 6 hr.
Mild agitation: 0.5-2 mg
Moderate agitation: 5 mg
Severe agitation: 10 mg; may

require dosing every 30 min

(maximum single dose, 40 mg) Neuroleptic

IV, infusion: 3-25 mg/hr by continu-

ous |V infusion has been used
for ventilator patients with
agitation and delirium.

symptoms in the dose.
Euphoria/ Use with caution when
agitation patient is receiving other
Paradoxical proarrhythmic agents.
agitation Administer anticholinergic for

extrapyramidal symptoms.
malignant
syndrome

Tachycardia

Data from Drug Facts and Comparisons. St. Louis: Wolters Kluwer Health; 2010; McKenry L, Tessier E, Hogan M. Mosby’s Pharmacology in
Nursing. 22" ed. St. Louis; 2006; OFIRMEV™ (acetaminophen) injection prescribing information. Cadence Pharmaceuticals, Inc. http://www.
ofirmev.com/Dosing.aspx. Accessed September 23, 2011; Drugs.com, 2000-11 [Updated: Aug 11th, 2011), http://www.drugs.com. Accessed

September 23, 2011.

*All dosages are for adult patients; this table does not account for typical dose adjustments used with the geriatric population (or those

undergoing alcohol withdrawal).

bid, Two times per day; CNS, central nervous system; g, gram; /M, intramuscular; /V, intravenous; PO, by mouth; PR, per rectum; PRN, as
needed; gid, four times per day; SC, subcutaneous; tid, three times per day; 7D, transdermal.

Succinylcholine (paralytic), when administered with etomi-
date (sedative), is frequently used for rapid sequence intuba-
tion because of its short half-life. However, succinylcholine
should not be used in the presence of hyperkalemia because
ventricular dysrhythmias and cardiac arrest may occur. Pan-
curonium is a long-acting NMB agent. When it is given
in bolus doses, tachycardia and hypertension may result. The
effects of pancuronium are prolonged in patients with liver
disease and renal failure. Newer NMB agents such as atracu-
rium and cisatracurium are used in critically ill patients
because they are associated with fewer side effects and can be
used safely in patients with liver or renal failure.”

MANAGEMENT OF PAIN AND ANXIETY

Nonpharmacological Management

Nonpharmacological approaches to manage pain and anxiety are
early strategies because many medications used for analgesia or
sedation have potentially negative hemodynamic effects. Efforts
to reduce anxiety include frequent reorientation, providing

patient comfort, and optimizing the environment. For example,
a nurse’s explanation to the patient and family of the different
types of alarms heard in the critical care unit may lessen anxiety
levels. Many nonpharmacological approaches are categorized as
complementary and alternative therapies. The most commonly
used complementary therapies in the critical care unit are envi-
ronmental manipulation, guided imagery, and music therapy.

Environmental Manipulation

The nurse may decrease patient anxiety and pain by changing
the environment so it appears less hostile. The presence of
calendars and clocks is helpful. For a patient experiencing
delirium, continual reorientation and repetition of explana-
tions and information is helpful.

Family involvement is one of the most important strate-
gies to decrease the patient’s anxiety or pain. Family members
often benefit from role modeling, as nursing staff members
offer support and reassurance to patients while avoiding ar-
guments with patients who have irrational ideas or misper-
ceptions (see Chapter 2).


http://www.ofirmev.com/Dosing.aspx
http://www.drugs.com
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Another effective strategy is altering the patient’s room.
Pictures of family members and other small keepsakes pro-
vide diversions from the stressful critical care environment.
In some critical care units, it may be possible to move the
patient’s bed so it faces a window. Some patients may ben-
efit from being moved to a different room. Physically mov-
ing the patient to a different location prevents the patient
from becoming tired of the surroundings, and it may pro-
vide some sense of clinical improvement for the patient
and family. There are also critical care units in which the
monitoring equipment is concealed behind cabinetry to
provide a homelike atmosphere.

The patient’s family is often able to interpret patient
behaviors to the nursing staff, especially those associated with
pain or anxiety. Families should be asked to participate in
the care whenever the patient’s condition allows it. Examples
of family participation include coaching during breathing
exercises, assisting with passive range of motion, and provid-
ing hygiene measures.

Complementary and Alternative Therapy

Guided Imagery

Guided imagery is a mind-body intervention intended to
relieve stress and to promote a sense of peace and tranquil-
ity.!?2 It involves a form of directed daydreaming. It is a way
of purposefully diverting and focusing thoughts. Critically
ill patients may be instructed in the use of guided imagery
during painful procedures or weaning from mechanical
ventilation. For example, when performing a needlestick
puncture, the nurse may instruct a patient to imagine walk-
ing on a beach.

Relaxation and guided imagery have been found to re-
duce anxiety and depression in cancer patients.®® Guided
imagery with gentle touch or light massage has shown to
decrease pain and tension in critically ill patients.®! Benefits
of the guided imagery program included reduced stress and
anxiety, decreased pain and narcotic consumption, decreased
complications, decreased length of stay, enhanced sleep, and
increased patient satisfaction.®"¥”” Guided imagery is a
simple and inexpensive strategy that all nurses can easily
incorporate into their daily practice during most procedures
and interventions.

Music Therapy

Similar to guided imagery, a music therapy program offers
patients a diversionary technique for pain and anxiety relief.
Some medical institutions have staff members dedicated
solely to music therapy. When appropriate, a music therapist
comes to the patient’s bedside in the critical care unit and
offers one-on-one therapy.'!

Music therapy may be effective in reducing pain and anxi-
ety if patients are able to participate. Its effect on patients
who are heavily sedated, chemically paralyzed, or physically
restrained needs further study. Music therapy is an ideal in-
tervention for patients with low energy states who fatigue

easily, such as those who require ventilatory support, because
it does not require the focused concentration necessary for
guided imagery.

Musical selections without lyrics that contain slow, flow-
ing rhythms that duplicate pulses of 60 to 80 beats per min-
ute decrease anxiety in the listener.’> Music can also provide
an alternative focus on a pleasant, comforting stimulus,
rather than on stressful environmental stimuli or thoughts.
Music therapy can reduce anxiety, and some studies show
a shorter duration of intubation.®>!>* Careful scrutiny of
musical selections and of personal preferences of what is
considered relaxing is important for success.

Animal-Assisted Therapy

Animal-assisted therapy (AAT) involves interaction between
patients and trained animals (as therapist) accompanied by
human owners or handlers. Commonly used animals are
dogs and cats, but use of fish and guinea pigs in the hospital
setting has been reported.’>*? AAT has shown to improve
patient’s physiological and emotional well-being, lowering
cardiopulmonary pressures, decreasing neurohormone levels,
and reducing anxiety levels.'$4?

Pharmacological Management

Even with the most aggressive nonpharmacological therapies,
many critically ill patients require medications to relieve
pain, anxiety, or both. The appropriate management of pain
may result in improved pulmonary function, earlier ambula-
tion and mobilization, decreased stress response with lower
catecholamine concentrations, and lower oxygen consump-
tion, leading to improved outcomes.'"!*!"” Pharmacology
Table 5-9 summarizes pharmacological therapies used in
managing pain and anxiety.

Opioids

Medications for managing pain include opioids and nonste-
roidal antiinflammatory drugs (NSAIDs) (see box, “Clinical
Alert”). The most commonly used opioids in the critically ill
are fentanyl, morphine, and hydromorphone. The selection

] cLINICAL ALERT

Intravenous Administration of NSAIDs

Intravenous (V) preparations of acetaminophen (Ofirmev)
and ibuprofen (Caldolor) are now available to treat mild to
moderate pain, providing more options for the critically ill
patient. These drugs are active ingredients in many other
preparations; therefore it is important to ensure that the
maximum daily dosage is not exceeded. \When these drugs
are given, patients are at an increased risk for liver damage
(acetaminophen) or renal damage (ibuprofen). Laboratory
results must be used to guide therapy and monitor effects
of treatment. Results will also assist in determining the most
appropriate NSAID for the patient. Collaboration with the
clinical pharmacist is essential.




of an opioid is based on its pharmacology and potential
for adverse effects. The benefits of opioids include rapid
onset, ease of titration, lack of accumulation, and low cost.
Fentanyl has the fastest onset and the shortest duration,
but repeated dosing may cause accumulation and prolonged
effects. Morphine has a longer duration of action, and inter-
mittent dosing may be given. However, hypotension may
result from vasodilation, and its active metabolite may cause
prolonged sedation in patients with renal insufficiency.
Hydromorphone is similar to morphine in its duration
of action.

Fentanyl may also be administered by a transdermal
patch in hemodynamically stable patients with chronic pain.
The patch provides consistent drug delivery, but the extent
of absorption varies depending on permeability, tempera-
ture, perfusion, and thickness of the skin. Fentanyl patches
are not recommended for acute analgesia because it takes
12 to 24 hours to achieve peak effect and, once the patch
is removed, another 12 to 24 hours until the medication is
no longer present in the body.

Adverse effects of opioids are common in critically ill
patients. Respiratory depression is a concern in nonintubated
patients. Hypotension may occur in hemodynamically un-
stable patients or in hypovolemic patients. A depressed level
of consciousness and hallucinations leading to increased
agitation may be seen in some patients. Gastric retention
and ileus may occur as well.

Renal or hepatic insufficiency may alter opioid and
metabolite elimination. Titration to the desired response
and assessment of prolonged effects are necessary. Elderly
patients may have reduced opioid requirements. Administra-
tion of a reversal agent such as naloxone is not recommended
after prolonged analgesia. It can induce withdrawal and may
cause nausea, cardiac stress, and dysrhythmias.>

Preventing pain is more effective than treating estab-
lished pain. When patients are administered opioids on an
“as needed” basis, they may receive less than the prescribed
dose, and delays in treatment may occur. Analgesics should
be administered on a continuous or scheduled intermit-
tent basis, with supplemental bolus doses as required.>
Intravenous administration usually requires lower and
more frequent doses than intramuscular administration to
achieve patient comfort. Intramuscular administration is
not recommended in hemodynamically unstable patients
because of altered perfusion and variable absorption.>
A pain management plan should be established for each
patient and reevaluated as the patient’s clinical condition
changes.

Patient-Controlled Analgesia

Patient-controlled analgesia (PCA) is a medication delivery
system in which the patient is able to control when medica-
tion is given. PCA involves a special type of infusion pump
(Figure 5-7) that has a “locked” supply of opioid medica-
tion. When the patient feels pain or just before any pain-
inducing therapy, the patient can depress a button on the
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FIGURE 5-7 A patient-controlled analgesia infusion pump.
(Courtesy Smiths Medical ASD, Inc., St. Paul, Minnesota.)

BOX 5-6 TYPICAL PATIENT CRITERIA

FOR PATIENT-CONTROLLED
ANALGESIA THERAPY

¢ An elective surgical procedure

e |arge surgical wounds likely to result in pain (e.g., thora-
cotomy incisions)

e |arge traumatic wounds

e Normal cognitive function

¢ Normal motor skills (able to depress the medication delivery
button)

pump that will deliver a prescribed bolus of medication.
Opioids delivered by PCA pump result in stable drug con-
centrations, good quality of analgesia, less sedation, less
opioid consumption, and potentially fewer side effects. PCA
is a safe and effective method of pain management.®

PCA management is rarely appropriate for critically ill
patients because most are unable to depress the button, or
they are too ill to manage their pain effectively.*” However,
some critically ill patients may benefit from PCA therapy to
manage postoperative incisional pain. Typical patient criteria
for PCA therapy are listed in Box 5-6.
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TABLE 5-10 POTENTIAL BENEFITS
OF EPIDURAL ANALGESIA

SYSTEM RESPONSE
Pulmonary T Vital capacity
T Functional residual capacity
Improved airway resistance
Cardiac Coronary artery vasodilation

v Blood pressure, heart rate

Gastrointestinal Less nausea and vomiting

Faster return of gastrointestinal function

Neurological ¢Tota| opioid requirement
v Sedation
Activity Earlier extubation

Earlier mobilization
Decreased length of stay

Modified from Alpen MA, Morse C. Managing the pain of traumatic
injury. Critical Care Nursing Clinics of North America.
2001,13(2):243-257.

Epidural Analgesia

Opioids or dilute local anesthetics agents, or both, can also be
delivered through a catheter placed in either the epidural, in-
trathecal caudal space, or via nerve blockade to interrupt the
transmission of pain. The discovery of opioid receptors in the
spinal cord is considered a major breakthrough in the manage-
ment of pain associated with traumatic injury of the chest and
abdomen. Patients with such injuries do not want to cough,
breathe deeply, ambulate, or participate in pulmonary exer-
cises because these activities are too painful. Eventually, atelec-
tasis, hypoxemia, respiratory failure, and pneumonia result.

The administration of epidural agents has many benefits in
addition to pain relief (Table 5-10). Some of the most com-
monly used epidural local anesthetics include bupivacaine,
levobupivacaine, and ropivacaine. A recent advancement in
epidural analgesia is the combination of magnesium sulfate
(MgSO,) with epidural or intrathecal analgesia.® MgSO,
blocks the N-methyl-p-aspartate (NMDA) receptor in the
spinal cord, which decreases the induction and maintenance
of central sensitization, thereby decreasing pain.

Patients receiving epidural analgesia are carefully assessed
to determine the appropriateness of spinal analgesia. Contra-
indications include coagulopathies, cardiovascular instability,
sepsis, spine injury, infection or injury to the skin at the pro-
posed insertion site, patient refusal, inability to lie still during
catheter insertion, and alcohol or drug intoxication.’ In addi-
tion, it is difficult to place an epidural catheter in patients
who are obese or have compression fractures of the lumbar
spine. Because of issues associated with spinal analgesia,
research is being conducted to assess outcomes of caudal
epidural analgesia or paravertebral blockade as an alternative
to spinal epidural analgesia.’”’7104

Potential side effects of spinal analgesia with opioids in-
clude respiratory depression, sedation, nausea and vomiting,

and urinary retention. Potential side effects of spinal analge-
sia with local anesthetics include sympathetic blockade (hy-
potension, venous pooling), motor weakness, sensory block,
and urinary retention.

Nonsteroidal Antiinflammatory Drugs

NSAIDs provide analgesia by inhibiting cyclooxygenase, a
critical enzyme in the inflammatory cascade. NSAIDs have
the potential to cause significant adverse effects including
gastrointestinal bleeding, bleeding secondary to platelet in-
hibition, and renal insufficiency. The risk of developing
NSAID-induced renal insufficiency is higher in patients with
hypovolemia or renal hypoperfusion, in the elderly, and in
patients with preexisting renal impairment. NSAIDs should
not be administered to patients with asthma and aspirin
sensitivity.

NSAIDs are available in oral, liquid, and intravenous
forms. NSAIDs such as ibuprofen have been used to treat the
hypermetabolic response and fever. More recently, demon-
strated effects of ibuprofen that is administered intravenously
include significant reductions in opioid requirements and
decrease in pain levels.'!*

Other Pain Relievers

Acetaminophen is used to treat mild to moderate pain,
such as pain associated with prolonged bed rest. In combi-
nation with an opioid, acetaminophen has a greater analgesic
effect than higher doses of an opioid alone. Acetamino-
phen is administered cautiously in patients with hepatic
dysfunction.

Sedative Agents

Anxiety in the critical care setting is typically treated with
benzodiazepines, propofol, or dexmedetomidine. Both pain
and anxiety may exist with evidence of psychotic features (as
manifested in delirium). In this situation, neuroleptic agents,
antidepressants, and anesthetic agents are administered.

Benzodiazepines are sedatives and hypnotics that block
new information and potentially unpleasant experiences
at that moment. Although they are not considered analge-
sics, they do moderate the anticipatory pain response.
Benzodiazepines vary in their potency, onset and duration
of action, distribution, and metabolism. The patient’s age,
prior alcohol abuse, concurrent drug therapy, and current
medical condition affect the intensity and duration of
drug activity. Elderly patients and patients with renal or
hepatic insufficiency may exhibit slower clearance of ben-
zodiazepines, which may contribute to a significant delay
in elimination.

Benzodiazepines should be titrated to a predefined end
point, for example, a specific level of sedation using a stan-
dard sedation scale. Sedation may be maintained with inter-
mittent doses of lorazepam, diazepam, or midazolam; how-
ever, patients requiring frequent doses to maintain the
desired effect may benefit from a continuous infusion by us-
ing the lowest effective dose. Patients receiving continuous
infusions must be monitored for the effects of oversedation.



Additionally, patients who are hemodynamically unstable
may become hypotensive with the initiation of sedation; the
nurse must be cautious when administering medication to
these patients.

Propofol is an intravenous general anesthetic; however,
sedative and hypnotic effects are achieved at lower doses.
Propofol has no analgesic properties. It has a rapid onset and
short duration of sedation once it is discontinued. Adverse
effects include hypotension, bradycardia, and pain when the
drug is infused through a peripheral intravenous site. Propo-
fol is available as an emulsion in a phospholipid substance,
which provides 1.1 kcal/mL from fat, and it should be
counted as a caloric source.”® Long-term or high-dose infu-
sions may result in high triglyceride levels, metabolic acido-
sis, or dysrhythmias. Propofol requires a dedicated intrave-
nous catheter for continuous infusion because of the risk of
incompatibility and infection. The infusion should not hang
for more than 12 hours.

Dexmedetomidine is an anesthetic agent with selective
alpha-2 agonist properties that is approved for short-term
use as a sedative (less than 24 hours) in patients receiving
mechanical ventilation. It reduces concurrent analgesic and
sedative requirements and produces anxiolytic effects com-
parable to those of the benzodiazepines. Transient elevations
in blood pressure may be seen with rapid administration.
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Bradycardia and hypotension may develop, especially in
the presence of hypovolemia, in patients with severe ven-
tricular dysfunction and in the elderly. The role of this
medication in the sedation of critically ill patients is being
determined.

Implementation of sedation guidelines have been shown
to reduce the cost of sedation medication, the number of
hours patients require mechanical ventilation, and the length
of time patients spend in the critical care unit.’® The use of an
algorithm assists in this process (Figure 5-8).

Tolerance and Withdrawal

Patients who require high-dose opioid or sedative therapy
to maintain sedation may develop physiological depen-
dence and tolerance to the drug. Drugs should be tapered
slowly and another drug selected. Stopping these medica-
tions abruptly may lead to withdrawal symptoms. Opioid
withdrawal symptoms include pupillary dilation, sweating,
rhinorrhea, tachycardia, hypertension, tachypnea, vomiting,
diarrhea, increased sensitivity to pain, restlessness, and
anxiety. Signs of benzodiazepine withdrawal include tremor,
headache, nausea, sweating, fatigue, anxiety, agitation, in-
creased sensitivity to light and sound, muscle cramps, sleep
disturbances, and seizures. Doses should be tapered slowly
and systematically.

THE CLEVELAND CLINIC CICU SEDATION GUIDELINES

Patient is Physician
agitated assessment

Neuromuscular blockade needed?
(see NMB protocol)

)

No [ Does pt have | Yes
anxiety?

—»[ Lorazepam 1-4 mg IV x 1 )—»

Y Y

Y

No| D h Yes Morphine 2-4 mg IV
oes pt have orphine 2-4 mg IV every C -
pain? [ 2 hours pm —>| Pt siill agitated?
—

Haloperidol 5-20 mg IV
every 4 to 6 hours prn
Use cautiously in patients with
ventricular dysrhythmias or
prolonged QT interval

No | Does pt have |Yes
delirium?

\/ A\

Lorazepam 0.5-1 mg PO/IV
nightly prn

No[ |sptsleep | Yes
deprived?

Continue current
therapy

JY
No

Mechanical
Ventilation
for >24 hrs:
Lorazepam

1-4 mg IV every
2 hours prn

Yes
\
Mechanical Ventilation
for <24 hrs:
Lorazepam 1-4 mg IV every
4 hours prn
or
Propofol 0.25-5 mg/kg/hr

.

Weaning

Discontinue

sedation
] Haloperidol 5-20 mg IV

every 4 to 6 hours prn

@r Still agitated
Propofol

0.25-5 mg/kg/hr

FIGURE 5-8 Sample algorithm of sedation guidelines. (Courtesy Cleveland Clinic, Cleveland, Ohio.)
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MANAGEMENT CHALLENGES

Invasive Procedures

Many invasive procedures, including nasogastric tube inser-
tion, tracheal suctioning, central venous catheter insertion,
chest tube insertion, wound care, and removal of tubes,
lines, and sheaths, take place in the critical care unit. All
these invasive procedures have the likelihood of inducing
pain or anxiety.” If pain or anxiety occurs during a proce-
dure, the length and difficulty of the procedure may be
increased, inaccurate data may be obtained, and physical
harm can result.®® To avoid negative outcomes, the patient’s
comfort and anxiety must be appropriately assessed and
managed. Many times, the patient is kept in a conscious state
during the procedure to avoid the risk of complications such
as respiratory depression and hypotension. Therefore seda-
tive or analgesic agents, or both, are given in a way that the
patient appears sedate yet is able to verbalize. This type of
sedation has been referred to as procedural sedation or con-
scious sedation.

Typical nursing care during these procedures involves mon-
itoring vital signs including pulse oximetry, ensuring a patent
airway, and observing for the adverse effects of medications.

With the advent of the electronic medical record (EMR), cus-
tomized pain assessment forms can be developed to improve
clinical efficiency and documentation (Figures 5-9 and
5-10). Many institutions use specialized flow sheets in which
assessment findings are documented during invasive proce-
dures (Figure 5-11).

Substance Abuse

Critically ill patients who have a history of substance abuse or
drug use disorders pose special challenges. Drug use disorder
combined with alcohol has been associated with increased
need for mechanical ventilation, increased risk of developing
pneumonia and sepsis, and a longer critical care stay.!”? A
history of alcoholism alone also increases hospital length of
stay and mortality secondary to complications such as higher
infection rates, sepsis, septic shock, acute respiratory distress
syndrome, and acute delirium.528385124 The pharmacological
management of patients in the critical care unit typically
involves the administration of sedative and hypnotic medica-
tions. Patients with a history of substance abuse may have
a higher-than-normal dosage threshold to achieve therapeu-
tic actions with many of these pharmacological agents. If
alcoholism or drug abuse is suspected, it may be beneficial

Pain Assessment

Pain Score | | Pain Scale |m - I (Right click for Reference Text)
Used
Pain Acceptable I :_] Onset |="‘,J“,d"‘=" Elﬂ | B Duration I—_v_,
to Patient
Pain Location
[C]Abdomen [C1Body [CJEIbow [1Groin [CJischium [INeck [CIThroat
[CJAffected Limb  []Breast [JEpigastric [JHand [JJaw [JPelvis [JThumb
[JAnkle [IChest [JFeet [JHead [JIKnee [JSacrum [Jwrist
JAm [JDental [IFinger [JHeadache [Leg [IShoulder [Jother:
[JBack [JEar [JFoot [JHip [IMouth [CJSternum
Pain Region/Laterality
[JAnterior [JLeft [JLower [JRight [JUpper
[IBilateral [ Left lower [IMedial [IRight lower [CJother:
[IDistal [JLeft lower quadrant ~ []Plantar [JRight lower quadrant
[IDorsal [C]Left upper [CIPosterior [CIRight upper
[JLateral [JLeft upper quadrant ~ [_]Proximal [CJRight upper quadrant
Pain Quality
[CJAching [CJExhausting [CINumb [Jsharp [ stabbing [CTiring
[1Burning []Gnawing [[IPenetrating [C]Shooting [JTender [JUnbearable
[JCramping [IMmiserable [Pressure [JSore [JThrobbing [Jother:
[1Deep [INagging [C]Prickling [1Spasms [CITightness
[C1Dul [INo change [C]Radiating [1Squeezing [ Tingling
Radiates to

FIGURE 5-9 Electronic Medical Record: Pain Assessment Form. (Courtesy Virginia Common-
wealth University Health System, Richmond, Virginia.)
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Pain Management Instruction jlicicatesliequlipdiield
*Which V 0o
Yes, alert and oriented
T)_/p_eIThtjzrapy *Ready to learn o !
Individualized pt
exceptions
*Person taught: ’D Patient [J Family Member [ Parent [] Guardian [] Significant Other [] Other:
I None [ Physical Impairment (Visual/auditory/psychomotor deficits)
. . [ Cognitive Limitations (Unable to grasp concepts and/or respond to questions) [_] Psychosocial (Anger, denial, powerlessness, etc.)
Learning Barriers - o ) - AP X }
[ Cultural/Religious (Culture/religious beliefs conflict with treatment plan) [ Family/Significant Other not available for teaching
encountered [J Language (Does not speak/understand English) [ Other:
[] Adapt learning/teaching methods [ Telephone Interpreter [ Interpretation services waived
Interventions used |[] Education of family member/caretaker [] On-site interpreter [ other:
Language Telephone Interpreter Name
Operator ID Number (Last, First)
Language Used RelatIOI:IShlp to (1 Family Member [] Friend [ Staff member (] Other:
Patient
[J Audiovisual/Printed materials [] Explanation [[J Unable to teach at this time Teaching Materials Used
N .
Teaching Method [] Demonstration [J Nurse Diane
Used:
+Behavioral [ Not ready to learn [] Needs reinstruction [[] Verbalizes knowledge
GiENEE] [1 No evidence of learning  [_] Demonstrates skill [] other:
Response:
Specific details to Future Topics to
reinstruct instruct

FIGURE 5-10 Electronic Medical Record: Pain Management Patient Education Form. (Courtesy
Virginia Commonwealth University Health System, Richmond, Virginia.)

to start with higher-than-normal doses of sedative and anal-
gesic medications. Based on the patient’s response, it may be
necessary to exceed the recommended maximum dosage of
a medication.

Patients with a history of alcohol use must be assessed
for symptoms of alcohol withdrawal syndrome (AWS),
which usually present within 72 to 96 hours after the pa-
tient’s last alcohol intake. The initial symptoms, such as
disorientation, agitation, and tachycardia, and delirium
tremens (shaking of the extremities or digits), may be
mild. If untreated, symptoms can progress to severe con-
fusion, paranoid-like behavior, seizures, convulsions, and
even death. The most important treatment of AWS is pre-
vention, which has been shown to improve morbidity and
mortality and decrease hospital and critical care unit
lengths of stay. Continuous infusion of ethanol as prophy-
laxis decreases the rate of withdrawal symptoms.* In
addition, thiamine is frequently given to patients with a
history of alcoholism to prevent Wernicke encephalopa-
thy.!9711% Research shows that surgical patients who re-
ceived symptom-oriented bolus titration of intravenous
flunitrazepam (agitation), intravenous clonidine (sympa-
thetic hyperactivity), or intravenous haloperidol (produc-
tive psychotic symptoms) required fewer days of mechani-
cal ventilation, had a lower incidence of pneumonia, and
had shorter ICU stays.!'® Flunitrazepam is not approved in
the United States.

Restraining Devices

Restraining or immobilizing devices are commonly used in
the critical care setting to ensure that the patient is unable
to disrupt invasive lines or pull at lifesaving devices. The
purpose of restraints is to promote patient safety; however,
restraints can be dangerous if the patient is disoriented.?®
Use of physical restraint without sedation has been associ-
ated with PTSD after critical care unit discharge.’> The goal
of applying restraints is to use the least restrictive device
so the patient still has some movement. Commonly used
restraining devices are listed in Table 5-11.

A common adverse event associated with restraints in-
volves complications associated with immobility. Patients
with restraining devices must be repositioned, and the areas
where the restraints are applied are assessed for perfusion and
sensation at least every hour. This assessment is documented
on the critical care flow sheet.

Effects of Aging

As the population ages, the number of elderly patients admit-
ted to a critical care unit continues to increase. Elderly
patients have a high prevalence of pain, and they might expe-
rience a multitude of painful conditions (neoplasms, injuries
and other external causes, and diseases of the musculoskeletal
and connective tissues systems). Patients older than 65 years
pose special concerns because of their physiology, many co-
morbidities, use of multiple medications, physical frailty, and
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r_] Cleveland Clinic

PROCEDURAL SEDATION RECORD

Page 2 of 4
Transportation home verified? 1Yes [1No [INot applicable
Support person: Phone Number:

Nothing by mouth since:

Identification Band check:

Prep:

Intravenous site/gauge:

Dentures: 1 Yes 1 No [ Not applicable |In|t|als. Date: Time:
Glasses: L Yes U No I Not applicable INTAKE
TIME SOLUTION - mP's/hour ABSORBED| CREDIT | INITIALS
Other:
| Initials: Time:
Nursing Assessment:
Patient Education re: procedure [lYes [[INo [INot applicable
Nursing Plan of care initiated: [1Yes [INo [_INot applicable
Patient Assessment Score pre  post
M " ) OUTPUT
oves 4 extrem!t!es vquntar!Iy on command 2 2 TIVE URINE INTIALS
Moves 2 extremities voluntarily on command 1 1
Moves 0 extremities voluntarily on command 0 0
Able to breathe deeply & cough freely 2 2
Dyspnea or limited breathing 1 1
Apneic 0 0
Fully awake 2 2 .
Arousable on calling 1 1 NOTES:
Not responding 0 0
Able to maintain oxygen saturation greater than 90 percent on RA 2 2
Needs oxygen to maintain oxygen sat greater than 90 percent 1 1
Oxygen sat less than 90 percent with oxygen 0 0
Able to stand up and walk upright 2 2
Vertigo when erect 1 1
Dizziness when supine 0 0
Non-ambulatory 0 0
TOTAL
Initials
Time
PRE-PROCEDURAL VASCULAR ASSESSMENT [_] No deferred/not indicated
ASSESSMENT OF EXTREMITY ACCESSED: PALPABLE: 4+= BOUNDING 3+= normal 2+= decreased 1+= weak 0= absent
CHECK APPROPRIATE BOX
Pulses: Post Check Appropriate Box F P DP PT AXILLARY BRACHIAL ULNAR RADIAL
Right CLeg [JArm
Left OLeg OArm
Procedure Information Initials Time

Procedure Start Time:

Sign in Communication: 11 Completed LIEmergent Case N/ A

Procedure Finish Time:

Initials:

Endoscope Size:

Time Out-Team Agrees:
Correct Patient

Total fluoroscopy time:

Electrosurgical Unit #: Pad #:

Correct Side / Site Marking
Correct Procedure Correct Position (if applicable)

Pad Location:

Hitials: Time: J

Site Condition after removal:

complete (if applicable):

Specimens Collected:

Affirmation of time out

Initials:

Specimens sent to:

FIGURE 5-11 The Cleveland Clinic Procedural
(Courtesy Cleveland Clinic, Cleveland, Ohio.)

Time: J

102708 Rev. 7/11

Procedural Activities completed |Initials:

Sedation Record: Nursing Assessment Page.
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(5 Bl
:] Cleveland Clinic

| |
| |
PROCEDURAL SEDATION RECORD : :
| |
| |

Page 3 of 4
VvitalSigns e e e e e e e -

***Airway Manipulation: Intervention required to assist in maintaining adequate airway:
CL=chin lift, JT=jaw thrust, OA=oral airway, NA=nasal airway, MV=mask ventilation,
LMA=laryngeal mask airway, ETT=endotracheal tube

Pain Key

Pain Level: 0=None, 10=Extreme

Pain Quality: Type: Cramping (CR) Burning (B) Aching (A)

Throbbing (T) Dull (D) Sharp Consistency: Intermittent (I) Consistent (C)

**Modified Ramsay Score LOC 1=Anxious, 2=Awake, tranquil, 3=Drowsy, responds
easily to verbal commands, 4=Asleep, brisk response to tactile or loud auditory stimulus,
5=Asleep, minimal but purposeful response to painful or loud auditory stimulus,
6=Asleep, no response even to painful stimuli (pure reflex)

TIME | BP P R |0, sAT| pimay| | oc | PAN | PAN MEDSO, | NOTES INITIALS

Manip.
Immediate Pre-Sedation Vital Signs

POCT Stickers

Sign Out Discussion  Completed I'"'t'als——,

Brief Post Procedural Note
List Proceduralist and assistants:

[ Please check if Brief Post Procedural Note is in EPIC, if not complete below.
Pre-Procedural Diagnosis: Post-Procedural Diagnosis:

Procedure performed if different from the planned procedure:

Findings:

No specimens collected unless noted here:

Discharge / Transfer when discharge assessment criteria are met. Estimated Blood Loss if greater than minimal:

Physician / Licensed Independent Practitioner Signature:
(For Procedural/Medication Orders)

Print Name: Date: Time:

102708 Rev. 7/11

FIGURE 5-11, cont’'d
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TABLE 5-11 COMMON RESTRAINING DEVICES

RESTRAINT TYPE

DESCRIPTION

Soft wrist restraints

Constructed from padded foam with Velcro or tie straps. Typically applied around the wrist and tied to
the bed frame. Prevents the patient from pulling at items on the upper torso or near the face.

Soft mitts

Constructed from a padded foam material with mesh. Slipped over the hand so the palm rests on a
pillow foam. Allows the patient full range of motion with the upper extremities but does not allow
a grasping motion with the fingers. Ideal for patients who are “picking” at items such as dressings,
intravenous infusion sites, or feeding tubes.

Elbow immobilizer

Large plastic sheath that is soft but does not have any flexion. Slipped over the forearm and placed over
the elbow joint. Allows full range of motion at the shoulder and wrist but does not allow the elbow to
bend. The patient cannot bring the forearm towards the head. Works well for patients who are attempt-
ing to remove an endotracheal tube.

patient from standing unassisted.

Vest Made from a Teflon mesh material with straps that can be tied. Typically worn around the upper torso
and can be tied to a bed frame or a chair. Keeps the patient bound to the bed or chair. Full range of
motion in the lower extremities is possible. Ideal for patients who are sitting in chairs. Prevents the

GERIATRIC CONSIDERATIONS

Strategies for Managing Pain and Anxiety

e Speak slowly and clearly.

e Verify any underlying cognitive deficits (e.g., dementia,
Alzheimer's disease, cerebrovascular accident).

e Ensure that scales or other assessment tools have a large
font/text.

e Stoic behavior may be the patient's normal baseline; there-
fore, assess for nonverbal cues to pain (facial grimace
or withdrawal).

e Observe for changes in behavior, such as confusion or agita-
tion. Elderly patients are at risk of developing delirium.

e Elderly patients may be resistant to taking additional medica-
tions; therefore, offer nonpharmacological strategies to
manage anxiety or pain.

e Elderly patients may not ask for as-needed medications
in a timely fashion. Pain medications should be routinely
scheduled.

* Medication dosages may be reduced because of decreased
renal and liver clearance.

e Certain medications may have paradoxical effects in the
elderly (e.g., benzodiazepines causing agitation).

cognitive and sensory deficits. Elderly patients are also more
vulnerable to alcohol abuse and substance abuse, and they
may be more vulnerable to toxicity from analgesics. Elderly
patients often have decreased renal function with a reduced
creatinine clearance rate, resulting in a longer elimination
half-life of analgesic drugs.

Older patients generally receive less analgesia or sedation
compared with younger adults, perhaps because of elderly
patients’ beliefs about their pain and anxiety. Some elderly

patients believe that pain is a normal process of aging and is
something that they must learn to accept as normal. Elderly
patients often believe that complaining of pain to nursing
staff will label them as “problem” patients. Finally, elderly
patients may comment to their family and friends that the
nurse is too busy to listen to their complaints, and they do
not want to be a “bother.” Refer to the box titled “Geriatric
Considerations” for strategies to manage pain and anxiety in
the elderly patient.
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CASE STUDY

Mr. B. is a 52-year-old man in the surgical intensive care unit
after liver transplantation the previous day. He has a 15-year
history of hepatic cirrhosis secondary to alcohol abuse. He
is intubated and is receiving multiple vasopressor medications
for hypotension. At 6:30 am, he follows simple commands
and denies pain or anxiety with simple head nods. At 7:00 AM,
Mr. B. is kicking his legs and places his arms outside the side
rails. Attempts by the nurse to reorient him result in his pulling
at his endotracheal tube. His wrists are restrained with soft
restraints. At this time, he does not follow any simple com-
mands. He continually shakes his head back and forth. Facial
grimacing is noted, and he is biting down on the endotracheal
tube, which is causing the ventilator to sound the high-
pressure alarm. His blood pressure is 185/110 mm Hg, with a
mean arterial pressure of 135 mm Hg. The monitor displays
sinus tachycardia at a rate of 140 beats per minute. Medication
infusions include epinephrine (3 mcg/min), norepinephrine
(15 mcg/min), dopamine (2 mcg/kg/min), and fentanyl (100 mcg/hr).
His only other medications are his immunosuppressive drug
regimen.

Questions
1. Score Mr. B!s pain and/or anxiety using the objective tools
listed below:

TOOL SCORE

Behavioral Pain Scale (BPS):

Critical-Care Pain Observation Tool (CPOT):

Richmond Agitation Sedation Scale (RASS):

Ramsay Sedation Scale (RSS):

Sedation-Agitation Scale (SAS):

The Confusion Assessment Method for the
Intensive Care Unit (CAM-ICU)

2.Would complementary or alternative medicine therapies
be appropriate at this time? If not, what therapies would be
appropriate?

3. What type of medication is Mr. B. receiving for pain?

4. s this an appropriate dose of pain medication for Mr. B.?

5.What other medications could be given to manage his
agitated state?

B suMMARY

Patients admitted to the critical care unit are at an increased
risk of developing pain and anxiety. The critical care environ-
ment and medical interventions may be the greatest contrib-
uting factors in the development of pain and anxiety. The
assessment of both is a challenge for the critical care nurse

l CRITICAL THINKING EXERCISES

1. Describe factors that increase the risk for pain and anxiety
in critically ill patients.

2. Differentiate between subjective and objective tools when
assessing pain, and provide examples of each.
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INTRODUCTION

“Let food be thy medicine, and medicine be thy food.” The
father of medical science, Hippocrates, made this statement
around the fifth century Bc. Adequate nutrition remains an
important part of comprehensive patient care management.
Rates of malnutrition in hospitalized patients range from
20% to 50%, and nutritional status typically worsens during
the hospital stay.!” The components of nutrition—proteins,
carbohydrates, and fats—are the body’s building blocks for
maintaining both mental and physical health. Without
appropriate nutrition, individuals are at a higher risk for
complications during recovery and increased rates of mortal-
ity and morbidity."”

This chapter reviews the gastrointestinal (GI) system’s
function related to nutrition and the basic assessment of a
patient’s nutritional status. Nutrient additives and formulas,
goals of therapy, practice guidelines for enteral and paren-
teral nutrition, drug-nutrient interactions, and complica-
tions related to nutritional therapy are also discussed.

GASTROINTESTINAL TRACT

A functioning GI tract, or gut, is essential to the health and
well-being of a critically ill patient. The gut has protective
mechanisms that include intestinal permeability and intesti-
nal mucosal defense. Intestinal permeability is controlled by
junctions of epithelial cells lining the intestinal mucosa,
which prevent passage of molecules into or out of the GI
tract. Failure of the junctions related to inflammation or lack
of nutrition allows volatile bacteria to escape, which can
result in systemic infection. The mucosal defense, regulated
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by the gut-associated lymphoid tissue, is designed to protect
the GI tract from toxic invaders and inflammatory mediators,
and prevents passage of these harmful particles into the
systemic circulation. When the gut’s defense mechanisms
are suboptimal, the functional structures (the villi, which
absorb and process nutrients) can atrophy. The villi are
replenished every 3 to 4 days, and without adequate nutri-
tional stimulation, the cells are not available to absorb nutri-
ents. Dysfunction of the GI tract, or an extended period
of hypoperfusion in critical illness, can impair a critically
ill patient’s recovery by disrupting the epithelial cells lining
the mucosa and lymphoid tissue. Providing and maintaining
adequate nutrition is essential to protecting the continuity
and function of the GI tract.

UTILIZATION OF NUTRIENTS

The body uses nutrients in a variety of ways. Each cell
requires carbohydrates, proteins, fats, water, electrolytes,
vitamins, and trace elements to provide the energy necessary
to maintain bodily functions. The proper combination of
nutrients necessary to meet energy requirements is acquired
through metabolism. When nutrients are ingested, they are
broken down to form a food bolus through the mixture of
salts and enzymes (salivary amylase, which digests starch)
secreted by the salivary glands to create saliva. Saliva is rich in
mucus and helps to coat the food bolus. The food bolus
stimulates peristalsis, the contraction and relaxation of
esophageal muscles, which continues until the bolus reaches
the esophageal sphincter. Peristalsis causes the esophageal
sphincter to relax so the bolus can pass into the stomach. The
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function of the stomach is to break down larger molecules
into smaller ones and to store food before delivery to the
duodenum. The stomach produces both acidic and basic
secretions. Acidic secretions, produced at a rate of 2 to 3 liters
per day, assist in the breakdown of proteins to facilitate diges-
tion. Chyme, which is the mixture of the gastric secretions
and the food bolus formed by the stomach is very acidic with
a pH of around 2. The gastric mucosal cells provide a protec-
tive coating to lubricate the stomach lining and shield it from
erosion by the harsh acidic secretions. The stomach also
secretes intrinsic factor, which is necessary for the absorption
of vitamin Bj, in the ileum. Vitamin B, is critical for the
formation of red blood cells. The stomach secretes fluid that
is high in sodium, potassium, and other electrolytes. If exces-
sive fluid is lost from the stomach, either from vomiting
or from gastric suction, the patient is at risk for fluid and
electrolyte imbalances.

The first part of the small intestine is the duodenum, the
area where the pancreatic juices and the bile from the liver
empty, and minerals such as chloride, sulfate, iron, calcium,
and magnesium are absorbed. The duodenum contains
mucus-secreting glands called Brunner glands that produce
an alkaline compound. The glands’ secretions protect the
duodenal wall from the acidic chyme and raise the pH of
the chyme to around 7.0 before it reaches the ileum. The next
segment is the jejunum; monosaccharides (sugars), glucose,
galactose, and fructose are absorbed in the first part of the
jejunum along with the water-soluble vitamins: thiamine,
riboflavin, pyridoxine, folic acid, and vitamin C. At the end
of the jejunum is the ileum. Protein is broken down into
amino acids and absorbed in the first part of the ileum. The
fat-soluble vitamins (A, D, E, and K), fat, cholesterol, bile
salts, and vitamin B;, are absorbed at the end of the ileum.
The ileocecal valve located at the end of the ileum helps
to prevent reflux of colonic contents from the large intestine
into the ileum.

The colon is next and is divided into the ascending,
transverse, and descending colons and the rectum. Sodium
and potassium are absorbed in the first part of the colon.
Vitamin K and some B vitamins are synthesized by bacterial
action and absorbed toward the distal portion of the colon.
Water is reabsorbed at the end of the colon. The colon is also
a major site for generation and absorption of short-chain
fatty acids. These fatty acids are the products of bacterial
metabolism of undigested complex carbohydrates such as
fruits and vegetables.

The pancreas aids in digestion, has both exocrine and
endocrine functions, and secretes bicarbonate and enzymes
into the first part of the duodenum. Exocrine digestive
enzymes (trypsinogen and chymotrypsinogen) are secreted
in an inactive form to prevent autodigestion of the pancreas.
Bicarbonate is also secreted by the pancreas and aids in neu-
tralizing the pH of gastric chyme. The endocrine function
produces insulin, glucagon, and somastatin.

The contraction of the gallbladder and the relaxation of
the sphincter of Oddi control the bile flow that is secreted
into the duodenum. The body produces anywhere from 400
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to 800 mL of bile per day. Bile helps to emulsify and absorb
fats and provides the primary route for the breakdown and
elimination of cholesterol.

The largest solid organ in the body is the liver. It aids in
digestion by filtering out bacteria and foreign material, and
also secretes bile. The liver detoxifies ammonia (a by-product
of the breakdown of amino acids) by combining it with
carbon dioxide, producing urea, and releasing it into the
bloodstream. The liver is also responsible for more than half
of the body’s lymph production. It is important to note this
lymph production because liver dysfunction may force lymph
into the abdominal cavity, thus decreasing liver blood flow
and increasing hepatic pressure.

Metabolism is a key function of the liver. The liver is
important in lipid and vitamin A metabolism, synthesis of
clotting factors, and synthesis of most circulating proteins
and albumin. Protein metabolism occurs through amino acid
synthesis, which converts glycogen, fat, and protein to glu-
cose. Fatty acids are synthesized from carbohydrate precur-
sors and are generally stored in the form of triglycerides to
be metabolized later by other tissues. Carbohydrate metabo-
lism helps maintain normal blood glucose concentrations.
When serum glucose levels fall, glucose stored as glycogen
is readily transported back to the cells as needed for energy.
Another pathway that generates glucose is gluconeogenesis,
carried out only in the liver and the renal cortex. Gluconeo-
genesis creates glucose from other substrates (amino acids)
when glycogen reserves are depleted.

ASSESSMENT OF NUTRITIONAL STATUS

Nutritional screening identifies patients who are malnour-
ished or nutritionally at risk, and should be completed by
the nurse within 24 hours of hospital admission.?* All pa-
tients identified by screening to be at nutritional risk receive
a comprehensive nutritional assessment. Evaluating nutri-
tional status is essential to determine whether a hyper-
metabolic or catabolic state exists.

Nutritional status is the balance between a patient’s current
nutritional supply and demand. A comprehensive approach to
determine nutritional status evaluates several criteria: medical
history and examination, nutrition and medication histories,
physical assessment, anthropometric measurements, and lab-
oratory data.'” The data are organized and evaluated to form
a professional consult regarding the patient’s nutritional sta-
tus and needs during hospitalization. The purposes of a nutri-
tional assessment in the critically ill patient are to document
baseline subjective and objective nutritional parameters, de-
termine nutritional risk factors, identify nutritional deficits,
establish nutritional needs for patients, and identify medical,
psychosocial, and socioeconomic factors that may influence
the administration of nutrition support therapy (see box,
“Geriatric Considerations”)."

Nutritional assessment of the critically ill patient begins
with the collection of subjective and objective data. The nurse
determines whether the patient is alert and oriented, has an
adequate gag reflex, and is able to swallow without difficulty.
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GERIATRIC CONSIDERATIONS

e Elderly patients (older than 65 years) are at a higher risk for
altered nutrition due to:

e Chronic diseases that affect the appetite or the ability to
obtain and prepare appropriate and adequate caloric
intake—dementia, chronic obstructive pulmonary dis-
ease, osteoarthritis, heart failure, and impaired mobility.

e Decreased intake due to poorly fitting dentures or miss-
ing teeth.

e Decreased income levels, which may lead to food
choices based on cost rather than nutritional value.

e Social isolation. Older adults living alone are more likely
to experience hunger.

* |nability to obtain food because of lack of transportation
or minimal access to a home delivery food service such
as Meals on Wheels.

e Potential drug-nutrient interactions are assessed in all
elderly patients. A person who takes multiple daily medica-
tions is at a higher risk for nutritional alterations due to
medication side effects, which may alter appetite. Medica-
tions may change flavor, taste, and odor perceptions affect-
ing nutritional intake.

From Rourke KM. Nutrition. In Meiner SE, ed. Gerontologic Nursing.
St. Louis: Mosby; 2011:177-193.

A speech pathologist can perform a bedside assessment of
patient’s ability to swallow. Based on that assessment, patients
may require a more comprehensive study such as a modified
barium swallow completed in radiology. Overly sedated or
intubated patients are not candidates for oral feedings; overly
sedated patients must wait until their mental or respiratory
status improves before receiving an oral feeding and an intu-
bated patient must be extubated and have met the criteria
to feed prior to offering oral feedings. If an oral diet is
appropriate, the ability to tolerate a variety of textures is
determined in part by adequate dentition and also by suffi-
cient saliva production, which is determined through assess-
ment of the mouth looking for a pink, moist oral mucosa.
Extra fluids may be required to facilitate easier swallowing
if dryness is apparent.

Additional assessments that assist in determining nutri-
tional deficits include muscle or adipose tissue loss, the
appearance of wasting associated with chronic disease (e.g.,
cancer, multiple sclerosis), and whether the patient is retain-
ing fluid, which could be related to a protein deficit. Critically
ill obese patients may also have nutritional deficits despite
their physical appearance (see box, “Bariatric Consider-
ations”). The patient’s medical history also identifies the

BARIATRIC CONSIDERATIONS

Assessment

e Assessment of an obese patient's nutritional status includes
body mass index (BMI), actual and ideal body weight, waist
circumference, history of weight gain, health-related condi-
tions, and family history of obesity.

e BMl is calculated using the formula: weight (kg)/height (m?).

e BMI is a reflection of body fat and correlates with morbid-
ity and mortality.

BMI Classification:

CLASSIFICATION BMI
Normal 18.5-24.9
Overweight 25.0-29.9
Obese 30.0-39.9
Extreme obesity =40.0

e Waist circumference greater than 35 inches in woman and
greater than 40 inches in men is an indication of abdominal
obesity. Abdominal obesity increases a patient’s risk for
coronary artery disease and type 2 diabetes.

Evidence-Based Recommendations
e Permissive underfeeding or hypocaloric feeding
e Recommendations for caloric intake:

If BMI is greater than 30, the caloric goal of nutrition should
not exceed 60% to 70% of targeted requirements for
patients (22-25 kcal/kg ideal body weight [IBW])

e Recommendations for protein intake:

If BMI is 30-40, the protein goal of nutrition is at least
2.0 g/kg IBW

If BMI is greater than 40, the protein goal of nutrition is
at least 2.5 g/kg IBW

Implications for Nursing

e Nurses must be aware of their personal beliefs and biases
about obesity.

e Provide education about nutritional recommendations,
weight loss, comorbid conditions related to obesity, and
available community resources.

e Use small bowel feeding tubes to decrease the risk of
aspiration, because abdominal weight increases intraab-
dominal pressure.

e Bariatric surgery is an ever growing field, providing options
for the morbidly obese patient.

e Meticulous skin care is necessary because obese patients
are at high risk for skin breakdown.

Data from Kushner RF, Drover JW. Current strategies of critical care
assessment and therapy of the obese patient (hypocaloric feeding):
what are we doing and what do we need to do? Journal of Paren-
teral and Enteral Nutrition. 2011;35(suppl 5):365-435. Rollinson D,
Shikora SA, Saltzman E. Obesity. In Gottschlich MM, eds. The
ASPEN Nutrition Support Core Curriculum: A Case-based Approach-
the Adult Patient. Silver Spring, MD: American Society for Paren-
teral and Enteral Nutrition (ASPEN); 2007:695-721. U.S. Department
of Health and Human Services, National Institutes of Health, Na-
tional Heart, Lung, and Blood Institute. How are overweight and
obesity diagnosed? http://www.nhlbi.nih.gov/health/health-topics/
topics/obe/diagnosis.html; 2010.


http://www.nhlbi.nih.gov/health/health-topics/topics/obe/diagnosis.html

presence of malabsorptive syndromes that can impair the
patient’s ability to utilize nutrients. These conditions include
short bowel syndrome, a history of radiation to the bowel,
a history of bariatric surgery, the presence of an ileus, intesti-
nal pseudo-obstruction, persistent vomiting, Crohn’s disease,
diverticulosis, or gastroparesis.

OVERVIEW OF NUTRITIONAL SUPPORT

Enteral Nutrition

Patients who are not able to meet their needs orally are
started on enteral nutrition in the first 24 to 48 hours.'* En-
teral nutrition (EN) refers to the delivery of nutrients into the
GI tract, which is the preferred route of nutrient administra-
tion unless contraindicated. Decisions regarding access for
enteral nutrition take into account the effectiveness of gastric
emptying, GI anatomy, and aspiration risk. In addition,
enteral nutrition depends on an intact bowel that is able to
absorb nutrients. All feeding tubes require radiological con-
firmation of placement prior to use (see box, “Clinical
Alert”). Large-bore nasogastric (NG) tubes can be used for
administration of enteral nutrition, medication administra-
tion, or decompression of the gut. A flexible small-bore tube
(usually 5 to 12 French) may be inserted in place of large-
bore tubes for feedings when a patient does not tolerate gas-
tric feeding tube placement. The small-bore tube is better
tolerated because of its size, flexibility, and location in the
duodenum; it also reduces the risk of nasal tissue necrosis.
Nasally inserted, small-bore tubes (nasojejunal) can be used
in short-term situations, usually no more than 6 weeks. Many
studies have compared outcomes of nutritional support
administered through an NG tube and a small-bore feeding
tube, with no significant difference noted in pneumonia
rates, length of stay, or mortality.” Feeding tubes directly in-
serted into the stomach or jejunum (e.g., gastrojejunostomy
or jejunostomy) are chosen for long-term access, especially

I CLINICAL ALERT

Assessment of Feeding Tube Placement

Misplacement of feeding tubes increases the risk of compli-
cations including nutrition delays, aspiration pneumonia, and
pneumothorax. Radiographic confirmation of correct tube
placement is expected before initiation of tube feedings or
administration of medications. Tube placement must also be
verified if the tube becomes dislodged and requires reinser
tion. Auscultatory methods for assessing tube placement are
unreliable. Patients with the highest risk of placement com-
plications are intubated patients and those with an altered
level of consciousness or an impaired gag reflex.®
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for patients at high risk of aspiration pneumonia. A percuta-
neous endoscopic gastrostomy (PEG) tube is often inserted
because placement does not require general anesthesia, and it
allows feedings to begin soon after placement. A jejunostomy
tube can only be placed during a laparotomy.

Parenteral Nutrition

Parenteral nutrition refers to the infusion of nutrient solu-
tions into the bloodstream by some form of central intrave-
nous access catheter. A central catheter (or central line) is
defined as a line placed into the vascular system with the
distal tip in the superior vena cava, right atrium, or inferior
vena cava. The central catheter options include a peripherally
inserted central catheter (PICC), an external tunneled cath-
eter, or a subcutaneous port. Placement of these lines is veri-
fied by chest radiograph immediately after insertion. There
are two options for parenteral nutrition administration avail-
able: peripheral parenteral nutrition (PPN) or total paren-
teral nutrition (TPN) solutions. Solution concentration is the
main determinant of administration site, specifically the car-
bohydrate concentration. Isotonic parenteral solutions, such
as PPN, are appropriate for peripheral administration,
whereas hypertonic parenteral solutions, such as TPN, can
only be administered centrally because of the risk of phlebitis
and the potential for vascular damage.”

Parenteral nutrition is a successful method to provide
nutrients to patients who are unable to tolerate enteral
therapy because of a GI obstruction, intractable vomiting or
diarrhea, or because they must have nothing by mouth for an
extended period, usually for longer than 1 week. One excep-
tion is the patient who is admitted to the hospital malnour-
ished. Parenteral nutrition should be initiated immediately
for those patients who are unable to tolerate enteral nutri-
tion.'* Parenteral nutrition may also be used if patients are
unable to meet their nutritional needs with EN alone. Both
the timing of initiation of parenteral nutrition and the clini-
cal benefit are controversial. Current findings by researchers
recommend each patient be assessed individually.”!* Factors
for deciding which therapy to use are based on the length
of time the patient will receive parenteral nutrition, as well
as the patient’s vascular access history, venous anatomy, and
coagulation status related to central line site selection. See the
Evidence-Based Practice box about the use of parenteral nu-
trition to supplement enteral nutrition.
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EVIDENCE-BASED PRACTICE

Parenteral Nutrition Supplementation with Enteral Nutrition

Problem

Early initiation of enteral nutrition (EN) is the recommended
form of nutritional support for critically ill patients. Some
patients do not receive adequate nutrition from EN because
of high gastric residual volumes (GRV), abdominal distention,
nausea, or vomiting. Patients may also have contraindications
due to bowel obstruction or ischemia, Gl perforation, or short
gut syndrome. Parenteral nutrition (PN) can be used for nutri-
tional support in select patients, but the recommendations are
controversial.

Clinical Question
Does the addition of PN to supplement early EN improve nutri-
tional intake and clinical outcomes?

Evidence

The authors conducted two international, prospective, observa-
tional studies, one in 2007 and one in 2008. The study included
2920 mechanically ventilated patients from 260 intensive care
units (ICU) in 28 countries. The authors compared three groups
of patients that received (1) early EN only, (2) early EN and early
PN (less than 48 hours after admission), or (3) early EN and
late PN (more than 48 hours after admission). The authors
found that patients receiving late PN experienced early Gl dys-
function for 2 or more days when compared to the EN group.
The 60-day mortality rate, days on mechanical ventilation, ICU

length of stay, and hospital length of stay were significantly
lower in the EN group. Overall the EN-only group had the best
outcomes. The authors concluded that patients receiving sup-
plemental PN may have improved nutritional intake, but there
was no demonstrated clinical benefit, and outcomes were
worse than the EN-only group. The authors determined that
further randomized studies are required before recommenda-
tions can be implemented.

Implications for Nursing

Implementation of early EN is a current ASPEN recommenda-
tion for critically ill patients. Nurses are instrumental in the
implementation of the recommendations by promoting early
initiation and management of EN. Implementation of the
ASPEN recommendations emphasizing initiation of EN within
24 to 48 hours and management of GRV contribute to patients
receiving early and adequate nutritional support.

Level of Evidence
C—Descriptive study

Reference

Kutsogiannis J, Alberda C, Gramlich L, et al. Early use of
supplemental parenteral nutrition in critically ill patients:
results of an international multicenter observation studly.
Critical Care Medicine. 2011;39(12):2691-2699.

Nutritional Additives

Specialized nutritional formulas, specifically immune-
enhancing formulas, are recommended for specific pa-
tient populations, including patients with burns on more
than 30% of the body, head and neck cancer, trauma
injuries, major elective gastrointestinal surgery, and a
need for mechanical ventilation without severe sepsis.

Several immune-enhancing formulas are available and are
listed in Table 6-1. Immune-enhancing formulas have
been demonstrated to decrease length of stay, duration of
mechanical ventilation, hospital costs, and infection risk,
and they improve wound healing in specified patient
populations. Research on the effectiveness of the various
additives and supplements is ongoing.?

QSEN EXEMPLAR

Evidence-Based Practice

Cahill and colleagues conducted an international study to iden-
tify adherence to evidence-based guidelines for nutritional sup-
port. The study included 158 ICUs from 20 countries with a
total of 2946 patients and 27944 patient days. The current
practice of enteral nutrition administration was compared to
the evidence-based practice guidelines to determine opportuni-
ties for achieving best practice. Gaps were identified between
the clinical guidelines and current practice related to delivery of
enteral nutrition across sites. The authors found that patients
only received 60% of the recommended goal and the average
time for enteral nutrition to start was 46.5 hours from admis-
sion. Use of enteral nutrition protocols, glycemic control, and
standardized management of gastric residuals were all found
to improve the patient’s nutritional status. Several barriers to
implementation of evidence-based guidelines were identified,
including implementation strategies, providers’ knowledge
and attitudes, and institutional factors. Facilities engaged in

performance improvement activities were found to be high
achievers, and these efforts contributed to reductions in mor
tality and morbidity. By participating in multiprofessional per
formance improvement processes, nursing can promote im-
plementation of enteral nutrition protocols and the latest
clinical guidelines. Early implementation of enteral nutrition
and consistent management of gastric residual volumes are
two areas in which nursing can make an impact. Monitoring of
patient outcomes related to nutritional support can provide
facilities data for benchmarking and developing the best
achievable practice implementing clinical guidelines.

References

Cahill NE, Dhaliwal R, Day AG, et al. Nutrition therapy in the
critical care setting: what is “best achievable” practice? An
international multicenter observational study. Critical Care
Medicine. 2010;38(2):395-401.
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TABLE 6-1 COMPONENTS OF IMMUNE-ENHANCING FORMULAS

COMPONENT ACTION POPULATION BENEFITED EXAMPLES
Arginine e Decreases T-suppressor cells * Postoperative patients es- e Juven
* Increases T-helper cells pecially abdominal surgery e Vivonex Plus
* Improves wound healing e Mild sepsis
e Substrate used for nitric oxide production e Trauma
e ARDS
Glutamine e Essential acid at times of stress and hypercatabolism e Burn injury e AlitraQ
* May diminish atrophy of Gl tract mucosa and bacte- e Trauma e Juven
rial translocation ¢ \Wound healing ¢ Vivonex Plus
e Stimulates protein synthesis and inhibits protein
breakdown
e Acts as fuel for antiinflammatory cells such as
colonocytes, enterocytes, and macrophages
Omega-3 fatty ¢ |Important for cell membrane stabilization * Postoperative patients, * Oxcepa
acids e |mproves immune function especially abdominal e |mpact Extra
e Antiinflammatory properties especially to the lungs surgery
e Reduces the hypermetabolic response * Mild sepsis
e Trauma
e ARDS
Branched-chain e Supplies fuel to skeletal muscle during times e Stressed patients with * Oxcepa
amino acids of stress hepatic dysfunction * |mpact
e |Important defense mechanism for infection, e ARDS
especially for patients with hepatic dysfunction
* Improves protein synthesis
* Improves nitrogen balance
Nucleotides * |ncreases protein synthesis * Mild sepsis * |mpact
e Aids in the immune function and helps fight infection ° Trauma e Vivonex Plus
e Aids in preventing immunosuppression e ARDS
e Essential for protein, carbohydrate, and fat synthesis e |actose-free
e Kosher
* Malabsorption
Vitamin A e |Improves immune response, particularly in conjunc- ¢ \Wound healing * Replete
tion with arginine e Critical illness e Vivonex Plus
Vitamin C e Traps free radicals ¢ \Wound healing ¢ Vivonex Plus
® |ncreases antibody production and lymphocyte e Critical illness
response
e Promotes collagen formation and improves wound
healing
Vitamin E ¢ Antioxidant properties ¢ Wound healing e Vivonex Plus
e Cytoprotective, protects red blood cells from e (Critical illness
destruction

ARDS, Acute respiratory distress syndrome.

Abbott Nutrition. Brands. http://abbottnutrition.com/ourProducts/brands.aspx; 2012; Hall JE. Dietary balances; regulation of feeding; obesity
and starvation; vitamins and minerals. In Guyton and Hall Textbook of Medical Physiology. Philadelphia, PA: Saunders; 2011:843-858; Nestle
Nutrition. Products & Applications. www.nestle-nutrition.com/Products/Default.aspx; 2012. Accessed April 2, 2012.

NUTRITIONAL THERAPY GOALS

The goals of nutritional therapy are to provide nutritional
support consistent with specific metabolic needs and disease
processes, to avoid complications of feedings, and ultimately
to improve patient outcomes. This is accomplished by creat-
ing a nutrition care plan. A multiprofessional approach,
which includes a registered dietitian, is used to analyze the
patient’s information, including energy and nutrient require-
ments and intake targets, the route of nutritional support

administration, and measurable short- and long-term goals
of care. Patients and families are educated and included in
decisions about nutritional support. Discussions address
therapy, goals, expectations, and the patient and family
wishes. The first step in formulating the nutrition care plan is
to estimate the patient’s calorie and protein requirements
(Table 6-2).

Parenteral nutrition (PN) support is usually individual-
ized, and a pharmacist or dietician often assists in determining


http://abbottnutrition.com/our-Products/brands.aspx
http://www.nestle-nutrition.com/Products/Default.aspx
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TABLE 6-2 ESTIMATION OF NUTRIENT NEEDS

CALORIC REQUIREMENTS

PROTEIN REQUIREMENTS

PATIENT APPEARANCE/CONSIDERATIONS

Normal Nonstressed

25 kcal/kg/day 0.8 g/kg/day

Normal

Mildly Stressed

25-30 kcal/kg/day 0.8-1.0 g/kg/day

May appear malnourished
Postoperative or acutely ill

Moderately Stressed

30-35 kcal/kg/day 1.0-1.5 g/kg/day

May appear malnourished

May have trouble with absorption
Signs of sepsis

Recent major surgery

Severely Stressed

35 kcal/kg/day 1.0-2.0 g/kg/day

Likely to be underweight

Major procedure with a septic event

Catabolic state

Unable to meet nutritional needs by oral intake alone

Obese (BMI >30)
22-25 kcal/kg/day
(ideal body weight)

=2.5 g/kg/day (BMI >40)

=2.0 g/kg/day (BMI 30-40)

Critically ill obese patient

the prescription that best meets the patient’s nutritional needs.
Although the prescription is individualized, the process for PN
preparation should be standardized in facilities. The standard
dosing ranges for parenteral electrolytes and minerals assume
normal organ function without abnormal losses and follow the
recommended dietary allowance (RDA) and dietary reference
intake (DRI). Lipids are often given concurrently with PN.
However, current guidelines recommend that PN formulas
without soy-based lipids be given during the first week of criti-
cal illness. This recommendation is based largely on one study
in which researchers reported a decrease in infection, length of
stay, and mechanical ventilation days when lipid-free PN was
administered. More research is needed in this area because
most currently available lipids are soy-based.'

Enteral nutrition is preferred to parenteral nutrition in most
cases to preserve gut integrity and modulate the systemic im-
mune response and stress.!* It is commonly selected for patients
with neuromuscular impairment, patients who cannot meet
their nutritional needs by oral intake alone, patients who are
hypercatabolic, or patients who are unable to eat as a result of
their underlying illness, such as those receiving mechanical
ventilation or those with hypoperfusion states. Enteral feeding
is associated with a significantly lower risk for infection; it is
relatively inexpensive; and placement of a feeding tube in the
correct site is relatively easy.'* An enteral formula is selected that
most closely meets the patient’s current requirements.

Consideration of how the gut is functioning is weighed
along with other underlying medical problems, such as gas-
troparesis. Administration of enteral feedings, even if the gut
cannot tolerate a full enteral feeding schedule, is advanta-
geous because it prevents bacterial overgrowth and potential
bacterial migration across the intestinal wall and into the

bloodstream. These benefits are crucial in critically ill pa-
tients. Enteral feedings have been used successfully in almost
all situations, including the presence of ileus and pancreati-
tis."* TPN can be used in combination with enteral nutrition
to meet the nutritional needs of the patient whose GI tract
cannot tolerate the full caloric load of enteral feeding.
Various enteral formulas are marketed (Table 6-3). Stan-
dard formulas are typically 1 kcal/mL and are not designed for
any specific disease state (e.g., Osmolite). Complete protein
sources include soy protein isolate, calcium caseinate, sodium
caseinate, and milk protein concentrate. The protein may be
prepared as a form of hydrolyzed protein, which is broken
down into smaller components to aid in digestion. In addition,
the protein can be in the form of an elemental protein (e.g.,
Criticare HN), which is completely broken down and ready for
absorption. Patients with short bowel syndromes or malab-
sorption may benefit from elemental protein formulas. Fat
sources include canola oil, a medium-chain triglyceride oil,
sunflower oil, safflower oil, soy, and lecithin. Lipids provide
30% to 50% of the total kilocalories. Carbohydrates are the
most easily digested and absorbed component of enteral for-
mulas. Sources include corn syrup, hydrolyzed cornstarch, and
maltodextrin. The carbohydrates are not usually from lactose
to minimize complications related to lactose intolerance. Fiber
can also be added to improve blood glucose control, reduce
hyperlipidemia, and improve diarrhea symptoms (e.g., Jevity).
Vitamins and trace elements are essential nutrients that
act as coenzymes and cofactors in metabolism. For enteral
nutrition, recommendations are based on the RDA and DRI
levels with the exception of immune-modulating formulas
(e.g., Oxepa). These formulas, used in patients with sepsis,
adult respiratory distress syndrome, and acute lung injury,
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TABLE 6-3 ENTERAL FORMULAS

GENERIC DESCRIPTION

SAMPLE PRODUCT

INDICATIONS

Elemental/Predigested

1 kecal/mL Perative Gl dysfunction: short bowel syndrome, impaired
45 g pro/L Criticare HN digestion
Free amino acids
Standard Isotonic
1 kecal/mL Osmolite Normal Gl function
37 g pro/L Nutren 1.0
Isosource
High Protein
1 keal/mL Promote Normal GI function with need for increased protein
62.5 g pro/L because of catabolism—burns, critical illness
1 kecal/mL Peptamen Bariatric Patients requiring high protein needs, including
93.2 g pro/L critically ill obese patients

Antioxidants, prebiotic fiber, low carbohydrates

Fiber Enriched

Promote with Fiber

1 kecal/mL Jevity Normal Gl function

44 g pro/L Need for increased fiber for diarrhea or constipation
Calorie Dense

2 kcal/mL Two Cal HN Heart failure

70 g pro/L Liver disease

Wound Healing

1 kecal/mL Replete with Fiber Wounds, trauma, burns

62.4 g pro/L Juven

Vitamins, some with arginine, glutamine,
and/or omega-3 fatty acids

Immune Modulating

1.5 kcal/mL Oxepa Acute lung injury
62.7 g pro/L Adult Respiratory Distress Syndrome
Sepsis
Oral Supplements
1 kcal/mL Ensure Inability to consume enough calories and protein
375 g pro/L
1 kecal/mL Boost
41.7 g pro/L

Kcal, Kilocalorie; Pro, protein.

provide vitamins and minerals above the RDA and DRI val-
ues. The dosing guidelines for parenteral vitamins and trace
elements are considered as approximations of need during
critical illness.

PRACTICE GUIDELINES

Enteral Nutrition

Nursing care of the patient receiving enteral nutrition involves
administering feedings and assessing the patient’s tolerance. EN
in the critical care area is typically administered continuously
via a feeding pump. The feedings can also be administered
intermittently, in which the amount prescribed is infused via

gravity administration. The intermittent feeding is ordered at
intervals, for example every 4 hours, based on the patient’s
needs. Feeding tubes are routinely flushed with 30 mL of water
every 4 hours during the continuous feedings, and before and
after intermittent feedings and medication administration.’
When patients receive enteral feedings via gastric feeding
tubes, the gastric residual volume (GRV) is checked every
4 hours. It is easier to assess GRV in large-bore gastric tubes,
and sometimes small bore tubes collapse when assessing GRV.
However, GRV should be assessed in all types of feeding tubes
to assess for intolerance of feedings. Although recommenda-
tions vary, GRVs of 200 to 250 mL should be of concern, and
a promotility agent may be ordered. If GRV is greater than
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500 mL, the feedings should be held and patient assessed for
other signs of intolerance.’ Tolerance of feedings includes the
presence of bowel sounds in four quadrants, as determined
by auscultation; the presence of bowel motility or bowel
movements; palpation of a soft abdomen; and percussion of
the abdomen revealing tympanic findings. Signs of intoler-
ance include the presence of nausea or vomiting, absent
bowel sounds, abdominal distension, or cramping.

Patients may require more fluid intake than provided by
enteral nutrition, and it is given in the form of free water.
The water is administered via the feeding tube as ordered
and is based on the patient’s total fluid intake requirements.
In general, patients require 30 mL/kg of total fluid intake
daily, but considerations for the patient’s disease process
must also be considered.® Complications of enteral feedings
are summarized in Table 6-4. Tube-fed patients are at a high

TABLE 6-4 TUBE FEEDING COMPLICATIONS AND NURSING INTERVENTIONS

sider small bowel feedings.

cause death.

* Assess bowel sounds.

COMPLICATIONS NURSING INTERVENTIONS
Mechanical
Tube obstruction e Flush feeding tube with at least 30 mL of water every 4 hours during continuous feeding, after medica-
tions, after intermittent feedings, and before and after gastric residuals are checked.
e Administer medications in elixir diluted with water whenever possible.
* |rrigate tube with warm water or pancreatic enzymes to relieve obstruction.
Pulmonary
Improper tube e Verify the position of all feeding tubes by xray before initiating feedings; auscultatory methods of as-
placement sessment are inaccurate.
¢ |dentify patients at risk for malposition of the tube, such as those with impaired gag/cough reflex,
those who are obtunded or heavily sedated, and those receiving neuromuscular blocking agents.
Aspiration * Mark feeding tube at exit site to monitor for proper tube placement; assess placement every 4 hours.

e Monitor gastric residual volume (GRV) every 4 hours.

e Attempting to aspirate gastric contents may be difficult because small-bore tubes collapse easily; it
may be helpful to inject 30 mL of air into tube before assessing residuals. It may also be helpful to re-
position the patient when assessing GRV.

e |f gastric residual volume >200 to 250 mL consider a promotility agent.

e |f gastric residual volume >500 mL hold feeding and assess patient for other signs of intolerance; con-

¢ Do not use blue dye in enteral formulas to assess for aspiration; it is an unreliable indicator and may

e To prevent reflux, keep head of bed elevated at least 30 degrees (preferably 45 degrees) during feedings.
e Monitor abdominal girth measurements for signs of distention.

Gastrointestinal

* Prevent bacterial contamination:

e Limit bolus feedings to <300 mL.

Diarrhea * Review medications that may increase the likelihood of diarrhea: sorbitol, laxatives, digitalis, antibiotics.
e Assess for Clostridium difficile; obtain order for stool sample culture.
e |f infection is not the cause of the diarrhea, administer fiberenriched formulas or bulking agents to nor
malize stool consistency (e.g., psyllium).

* \When possible, use full-strength, ready-to-use formula.
e Use meticulous hand-washing technigues before handling formulas and supplies.
¢ Avoid touching the inside of delivery sets.
* Rinse delivery sets with warm (preferably soapy) water after feedings.
¢ Change administration sets every 24 hours.
e Limit hanging time of formulas at room temperature to 8 hours; hang time for closed system and
pre-filled sets of enteral formulas is 24-48 hours per manufacturer's recommendations.
e Administer feedings at room or body temperature.

e Monitor fluid status closely.

Dumping syndrome e Slow the rate and frequency of feeding bolus if abdominal distention or cramping occurs.
Metabolic
Hyperglycemia e Administer insulin as ordered, usually per sliding scale.

Electrolyte imbalance e Monitor electrolytes for changes.
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EVIDENCE-BASED PRACTICE

Prevention of Aspiration

Problem

Critically ill patients are at high risk for aspiration of both oro-
pharyngeal secretions and gastric contents. Tube-fed patients
are at especially high risk.

Clinical Question
What are expected nursing practices for preventing aspiration?

Evidence

The AACN reviewed available data and identified several factors
associated with aspiration: supine positioning, displacement of
feeding tubes, intolerance to feeding, and bolus feedings. Im-
paired swallowing after extubation and low endotracheal tube
cuff pressures were also identified as risks.

Implications for Nursing

AACN identified several expected actions for practice.

* Maintain head of bed elevation at 30 to 45 degrees, unless
contraindicated.

* Administer sedatives sparingly.

* Assess feeding tube placement every 4 hours

* Assess for feeding intolerance every 4 hours: gastric residual
volume, abdominal discomfort or distention, and nausea or
vomiting.

* Avoid bolus tube feedings.

* Obtain order for swallowing assessment prior to oral feed-
ings after extubation.

* Maintain pressure in endotracheal tube cuff between 20 and
30 cm H,0.

Level of Evidence
D—Professional standards developed from evidence

Reference

American Association of Critical-Care Nurses. Practice Alert:
Prevention of Aspiration. http://www.aacn.org/VWWD/practice/
docs/practicealerts/aacn-aspiration-practice-alert.pdf; 2011.
Accessed April 24, 2012.

risk for aspiration. AACN has issued a practice alert to pre-
vent aspiration (see “Evidence-Based Practice: Prevention of
Aspiration”).

Parenteral Nutrition

Each parenteral nutrition formulation that is compounded
is inspected for signs of gross particulate contamination,
discoloration, particulate formation, and phase separation at
the time of compounding.'* Maintaining the sterility of the
setup is essential. All tubing is changed every 24 hours. The
TPN or PPN line is a dedicated line for only parenteral nu-
trition; no intravenous push or infusion medications are
given in this line except lipid infusions. Intravenous site care
must be meticulous because of the infection risk related to
the administration of high glucose content of TPN and
use of an invasive line.? Monitoring for fluid and electrolyte
imbalance, including chemistry panels and glucose levels,
and monitoring for early signs of infection or signs of
thrombosis are important aspects of nursing care because
of the potential for adverse outcomes. Patients receiving
parenteral nutrition have blood glucose monitoring at least
every 6 hours. Insulin is also added to the TPN solution; the
amount of insulin is adjusted daily based on the patient’s
glucose values over the previous 24 hours. Additional insulin
therapy is usually administered subcutaneously according to
a sliding scale.

Drug-Nutrient Interactions

Medication profiles of patients receiving nutritional support
therapy are reviewed for potential effects on nutritional
and metabolic status. Medications that are coadministered
with enteral nutrition are reviewed periodically for potential
incompatibilities. Whenever medications are administered
via an enteral feeding tube, the tube should be flushed
with 30 mL of water before and after each medication is

administered.* Patients requiring a fluid restriction may
receive 15 mL for flush.

Bioavailability of some medications (e.g., phenytoin) is
reduced when administered with enteral feedings. Enteral
nutrition may require temporary discontinuation before and
after medication administration. For example, current rec-
ommendations for administration of phenytoin are to stop
enteral feedings 1 to 2 hours before and after dosing.”> This
method may not always be optimal, especially for malnour-
ished patients. Another option is to monitor and adjust phe-
nytoin dosages based on serum drug levels while the patient
is receiving enteral nutrition. Once enteral nutrition is dis-
continued, the drug dosage is readjusted.

Liquid medication formulations are preferred for adminis-
tration via the enteral feeding tube. Pharmacists can often
order and prepare many medications in liquid form upon re-
quest. Sustained-release medications must not be crushed and
given via a feeding tube because of the potential for overdose.

The coadministration of an admixture of medications
known to be incompatible with parenteral nutrition must
also be prevented.

MONITORING NUTRITIONAL STATUS AND
COMPLICATIONS OF NUTRITIONAL SUPPORT

Malnourished patients are at risk for refeeding syndrome,
which leads to sudden electrolyte abnormalities and fluid
shifts. Glucose and electrolytes (sodium, chloride, potas-
sium, magnesium, and phosphorus) are monitored regu-
larly until stable. This is especially important in patients
with diabetes or in those who have risk factors for glucose
intolerance. Nurses must be diligent in managing glucose
levels in patients receiving TPN. Administration of insulin
when TPN is temporarily discontinued can lead to hypo-
glycemia.” Patients receiving intravenous fat emulsion
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require evaluation and monitoring of serum triglyceride
levels until they are stable. Additional monitoring may be
needed when changes are made to the lipid content,
such as administration of propofol, a lipid-based sedative-
anesthetic agent.

Monitoring and Evaluating the Nutrition Care
Plan

Documentation of daily weights, tolerance to eating or feed-
ing, and evaluation of enteral or parenteral intake is impor-
tant. Tests commonly ordered to assess nutritional status

include complete blood count, chemistry panels, and liver
function tests (triglycerides, albumin, and prealbumin lev-
els). Any changes in medications are reviewed, and decisions
are made regarding whether the patient is meeting interme-
diate outcomes toward the goals of nutritional support
(see box, “Laboratory Alert”). If goals are not being met, re-
assessment of the plan is necessary to help the patient to
achieve optimal nutritional goals. Assessment of weight loss,
elevated glucose levels, or the appearance of dehydration or
fluid overload are indicators that the nutritional care plan
may need to be adjusted.

|8 LABORATORY ALERT
LAB TEST GENERAL CRITICAL VALUES* SIGNIFICANCE
Prealbumin <6.0 mg/dL e 2-day half-life makes it a sensitive indicator of protein synthesis and
catabolism
e Decreased in inflammatory process
e Decreased in response to increased catabolism
Albumin <3.5 g/dL e Half-life of 20-22 days makes it a poor indicator of acute changes
e Decreased in protein deficiency
Triglycerides >400 mg/dL ¢ |f elevated, evaluate feeding route and formula
e Dosages of propofol and/or lipids may need to be adjusted
Sodium <120 mEg/L e |ow levels can affect neurological status
>150 mEqg/L e Elevated level indicates free water excess, which can exacerbate heart
failure
Potassium <3.0 mEg/L e Hypokalemia; can cause dysrhythmias
>6.0 mEqg/L e Hyperkalemia; can cause dysrhythmias, may be due to dehydration or renal
impairment
Magnesium <19 mEg/L e May indicate malnutrition and/or malabsorption
Phosphate <1.0 mg/dL e Can be due to malnutrition, sepsis, increased calcium delivery (calcium
and phosphate are inversely related)
Glucose >200 mg/dL ¢ |ndicates inability to tolerate glucose in parenteral nutrition and/or carbo-
hydrate load in enteral nutrition formulas
e Additional administration of insulin required to achieve glycemic control

*Depends on facility laboratory ranges.
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NURSING CARE PLAN

for Nutritional Status of Patients

NURSING DIAGNOSIS
Imbalanced Nutrition: Less Than Body Requirements

PATIENT OUTCOMES

Achieve adequate nutritional status
e Stable or gradual weight gain

® Increase in physical strength

e |Improved wound healing

NURSING INTERVENTIONS RATIONALES

e Determine, with dietician, patient caloric and nutritional needs * Meet patient nutritional requirements

e Use BMI and ideal body weight in the obese patient to e Using actual body weight will lead to overfeeding
determine needs

e Monitor daily weight e Used to make adjustments in caloric intake

e Monitor bowel sounds and assess abdomen e |ndication of bowel function

e Discard enteral feeding container and administration set every e Prevent contamination
24 hours

NURSING DIAGNOSIS
Risk for Aspiration Related to Presence of Feeding Tube

PATIENT OUTCOMES

Patent airway with no signs or symptoms of aspiration
* Normal breath sounds

e Absence of cough

e No shortness of breath

e Absence of infection

NURSING INTERVENTIONS RATIONALES
* Obtain xray after placement of nasoenteral tube e Confirms placement prior to using tube
e Assess tube placement and gastric residual volumes every e Reaffirm placement and assess tolerance to feedings; feed-
4 hours ings should be held if residual volume is 500 mL or greater
e Keep head of bed 30-45 degrees at all times e Facilitates gravity flow of feedings through gastrointestinal
tract and prevents aspiration; reduces gastric regurgitation
* |n case of aspiration: e |Immediate action is required to maintain a patent airway

e Stop feeding

e Keep head of bed elevated

e Suction airway as needed

* Document patient’s appearance and adventitious breath sound

Based on data from Ecklund MM. Small-bore Feeding Tube Insertion and Care. In Wiegand D, ed. AACN Procedure Manual for Critical Care.
St. Louis: Saunders; 2011:1206-1210; Gulanick M, Myers J. Gastrointestinal and Digestive Care Plans. In Nursing Care Plans: Diagnoses, Interven-
tions, and Outcomes. St. Louis: Mosby; 2011:550-619.
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CASE STUDY

Mr. H. is at postoperative day 7 after coronary artery bypass
graft surgery. He has not eaten any significant calories since
the operation. He does not like hospital food and has trouble
chewing because of poor dentition. Objective data include
the following: height, 6 feet; weight, 135 pounds; and a history
of a 20-pound weight loss in the last month. Laboratory data
include a prealbumin level of less than 74 g/dL (normal values,
16.4-38 g/dL) and an albumin level of 1.6 g/dL (normal values,
3.5-5 g/dL); urine output has been adequate, and he has hypo-
active bowel sounds.

Estimation of the patient's calorie and protein needs are
noted using data in Table 6-2. Based on the subjective and ob-
jective data presented, Mr. H. is a combination of moderately

stressed to severely stressed. His kilocalorie intake require-
ments are 35 kcal/kg/day, and his protein requirements are
approximately 1.5 to 2.0 g/kg/day.

Questions

1. What combination of assessment findings determines the
patient's nutritional status in this case study?

2. How do you justify the preferred route of intake in the criti-
cally ill patient?

3. What laboratory data best determine the patient's state
within a nutritional context?

4. What is the overall goal of nutritional therapy?

B summARY

Patients with critical illness are at high risk for nutritional
deficits. Nutritional support therapy is initiated based on
the nutritional needs of patients, which are identified upon
admission. Enteral nutrition is the preferred route for nutri-
tional support therapy and is typically initiated within 24 to
48 hours following a determination that a patient is unable
to meet nutritional needs. Parenteral nutrition is reserved for
patients in whom enteral nutrition is not possible; the initia-
tion time is based on the patient’s condition.!* Nutritional

B CRITICAL THINKING EXERCISES

1. What factors are considered when selecting a type of
enteral tube for feedings?

2. What assessment findings are indicative of a patient’s
intolerance to feedings, both enteral and parenteral?
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INTRODUCTION

The interpretation of cardiac rhythm disturbances or dys-
rhythmias is an essential skill for nurses employed in patient
care areas where electrocardiographic monitoring occurs.
The ability to rapidly analyze a rhythm disturbance as well as
initiate appropriate treatment improves patient safety and
optimizes successful outcomes. The critical care nurse is often
the healthcare professional responsible for the continuous
monitoring of the patient’s cardiac rhythm, and has the op-
portunity to provide early intervention that can prevent an
adverse clinical situation. This responsibility requires not
only a mastery of interpreting dysrhythmias but also the abil-
ity to critically identify the unique monitoring needs of each
patient. This chapter presents a review of basic cardiac dys-
rhythmias, etiology, clinical significance, and appropriate
treatments to aid the novice critical care nurse in mastering
dysrhythmia recognition.

The word dysrhythmia refers to an abnormal cardiac
rhythm. People also speak of cardiac arrhythmias. Either
term may be used to describe deviations from normal sinus
rhythm. The term dysrhythmia is used throughout this text.

The goal of this chapter is to provide a basic understand-
ing of electrocardiography for analyzing and interpreting
cardiac dysrhythmias. Electrocardiography is the process of
creating a visual tracing of the electrical activity of the cells in
the heart. This tracing is called the electrocardiogram (ECG).
The critical care nurse must have a clear understanding of
cardiac monitoring, lead selection, and rhythm interpreta-
tion. Part of the difficulty in learning rhythm interpretation
is that many of the terms used are synonymous. Throughout
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this chapter, those terms are clarified. This chapter discusses
general concepts of dysrhythmia interpretation.

OVERVIEW OF ELECTROCARDIOGRAM
MONITORING

The first ECG was recorded in 1887 by British physiologist
Augustus Waller via a capillary electrometer.” The electrocar-
diogram was subsequently named, and the P Q R S T com-
plex was described by Dr. Willem Einthoven, who proceeded
to commercially produce a string galvanometer that became
popularized in the early 1900s. Dr. Einthoven won the Nobel
Peace prize in 1924 for inventing the electrocardiograph. The
first electrical electrocardiogram machine weighed 50 pounds
and was powered by a 6-volt automobile battery. Today, the
12-lead ECG machine is an essential element or mainstay of
health care as a diagnostic tool.

Continuous ECG monitoring did not become common
practice until the 1960s, when the first coronary care units
were developed. Early cardiac monitoring consisted of moni-
toring for a heart rate that was too fast or too slow, and for
identifying life-threatening dysrhythmias, including ventricu-
lar tachycardia, ventricular fibrillation, and asystole.” Today,
cardiac monitoring is increasingly sophisticated. Technologies
have been developed that allow continuous monitoring of
12 leads, and trending of a variety of physiological variables
can be performed for any time frame. Cardiac monitoring is
also performed in a variety of clinical areas outside the critical
care unit. Nurse researchers have contributed a wealth of new
knowledge about best practices for cardiac monitoring and



http://evolve.elsevier.com/Sole

CHAPTER 7 Dysrhythmia Interpretation and Management 95

INDICATIONS FOR CARDIAC
DYSRHYTHMIA MONITORING

e Resuscitated from cardiac arrest

e Early phase of acute coronary syndromes

e Newly diagnosed high-risk coronary lesions

e After cardiac surgery

e After nonurgent percutaneous coronary intervention

e After implantation of automatic defibrillator or pacemaker
leads

e Temporary or transcutaneous pacemaker

e Heart block

e Dysrhythmias complicating Wolff-Parkinson-White syn-
drome

e Drug-induced long QT syndrome

e |ntraaortic balloon counterpulsation

e Acute heart failure, pulmonary edema

e Conditions requiring critical care admission

e Procedures that require conscious sedation or anesthesia

BOX 7-1

Adapted from American Heart Association (AHA). (2011). 2070
Handbook of Emergency Cardiovascular Care for Healthcare
Providers. Dallas, Texas.

have published comprehensive standards for cardiac monitor-
ing in hospital settings.*> Box 7-1 lists priority patient popula-
tions for dysrhythmia monitoring.

CARDIAC PHYSIOLOGY REVIEW

The electrocardiogram detects a summation of electrical
signals generated by specialized cells of the heart called pace-
maker cells. Pacemaker cells have the property of automatic-
ity, meaning these cells can generate a stimulus or an action
potential without outside stimulation. This electrical signal
is conducted through specialized fibers of the conduction

system to the mechanical or muscle cells of the heart where
a cardiac contraction is generated. Thus there must be an
electrical signal for the mechanical event of contraction to
occur. The coordinated electrical activity followed by a syn-
chronous mechanical event constitutes the cardiac cycle.
The cardiac cycle (Figure 7-1) begins with an impulse that
is generated from a small concentrated area of pacemaker
cells high in the right atria called the sinoatrial node (SA or
sinus node). The SA node has the fastest rate of discharge and
thus is the dominant pacemaker of the heart. The sinus im-
pulse quickly passes through the internodal conduction tracts
and the Bachmann bundle, conductive fibers in the right and
left atria. The impulse quickly reaches the atrioventricular
(AV) node located in the area called the AV junction, between
the atria and the ventricles. Here the impulse is slowed to
allow time for ventricular filling during relaxation or ven-
tricular diastole. The AV node has pacemaker properties and
can discharge an impulse if the SA node fails. The electrical
impulse is then rapidly conducted through the bundle of His
to the ventricles via the left and right bundle branches. The
left bundle branch further divides into the left anterior fas-
cicle and the left posterior fascicle. The bundle branches di-
vide into smaller and smaller branches, finally terminating in
tiny fibers called Purkinje fibers that reach the myocardial
muscle cells or myocytes. The bundle of His, the right and left
bundle branches, and the Purkinje fibers are also known as
the His-Purkinje system. The ventricles have pacemaker ca-
pabilities if the sinus or AV nodes cease to generate impulses.
The electrical signal stimulates the atrial muscle, called
atrial systole, and causes the atria to contract simultaneously
and eject their blood volume into the ventricles. Simultane-
ously, the ventricles fill with blood during ventricular systole.
During atrial systole, a bolus of atrial blood is ejected into the
ventricles. This step is called the atrial kick, and it contributes
approximately 30% more blood to the cardiac output of the

Cardiac Conduction System

Sinoatrial node (SAN)

Right Atrium

Atrioventricular node (AVN)

Right bundle branch (RBB)

Right Ventricle

Left Atrium
HIS bundle

Left bundle branch (LBB)

Left posterior fascicle (LPF)

Left Ventricle

Left anterior fascicle (LAF)

Purkinje fibers (PF)

FIGURE 7-1 The electrical conduction system of the heart.



96 CHAPTER 7 Dysrhythmia Interpretation and Management

ventricles. The inflow or atrioventricular valves (tricuspid
and mitral) close because of the increasing pressure of the
blood volume in the ventricles. By this time the electrical
impulse reaches the Purkinje fibers, and the muscle cells have
become stimulated and cause ventricular contraction. The
outflow valves open (aortic and pulmonic) because of in-
creased pressure and volume in the ventricles, allowing for
ejection of the ventricular blood, called ventricular systole. At
the same time ventricular systole is occurring, atrial diastole
or filling is occurring. The atria are relaxed and filling with
blood from the periphery (deoxygenated) and the lungs
(oxygenated). Then because of the rhythmic pacing of the
heart, the muscle cells are again stimulated, the atria contract,
and atrial blood is ejected once again into the ventricles. This
process of electrical stimulation and mechanical response
occurs rhythmically 60 to 100 times per minute in the normal
heart. The coordination of the electrical and mechanical

€8 %

events in the upper and lower chambers of the heart result in
the emptying and filling of these chambers, and the valves
open and close because of pressure changes. These physiolog-
ical actions result in what is known as cardiac output, which
continually adjusts to the needs of the body’s tissues
(Figure 7-2).

Cardiac Electrophysiology

Specialized cardiac pacemaker cells possess the property of
automaticity and can generate an electrical impulse on their
own. Nonpacemaker or muscle cells must receive an outside
stimulus in normal circumstances to generate a response. The
response generated either by the pacemaker or muscle cells
once stimulated is called the action potential. The cardiac ac-
tion potential consists of phases related to depolarization,
repolarization and the resting or polarized state of the cell.
While this summary describes the action potential of a single

1. ATRIAL DIASTOLE

e atria fill >
e all valves closed

2. EARLY ATRIAL SYSTOLE
e increased atrial pressure >
opens AV valves
e ventricles fill

3. ATRIAL SYSTOLE, ATRIAL KICK
« atria contract and empty
e ventricles are full

%

:

@

6. EARLY ATRIAL DIASTOLE

5. VENTRICULAR SYSTOLE 4. EARLY VENTRICULAR SYSTOLE

 ventricles empty

e ventricles relax

e aortic and pulmonary
valves close

e ventricles contract

e increased pressure in ventricles

e aortic and pulmonary valves open

* blood ejected into aorta and
pulmonary artery

* ventricles begin contraction
e pressure closes AV valves
* atria relax

FIGURE 7-2 The cardiac cycle. (Modified from Wesley K. Huszar’s Basic Dysrhythmias and Acute
Coronary Syndromes: Interpretation and Management. 4th ed. St. Louis: Mosby JEMS; 2010.)
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cell, imagine that this is occurring in millions of cardiac cells
almost simultaneously resulting in a coordinated contraction
of the atria and ventricles.

During the resting state of the cell, there is a difference in
polarity, or charge, between the extracellular and intracellular
environments that is maintained by the cell membrane. Spe-
cialized pumps prevent ions from passing through the cell
membrane by diffusion. The inside of the cell is predomi-
nately negatively charged, whereas the outside is positively
charged. The resting membrane potential occurs when the
cell is in the polarized or resting state. The polarized cell has
a higher concentration of positive ions including sodium
outside the cell, causing the extracellular environment to be
positive. The interior of the cell is more negative and the
concentration of potassium is higher (Figure 7-3). The volt-
age in the interior of the cardiac muscle cell during resting
membrane potential is —90 mV, whereas that of the pace-
maker cells in the SA and AV nodes is —65 mV.

The stimulation of a cardiac muscle cell by an electrical
impulse changes the permeability of the myocardial cell
membrane. Sodium ions rush into the cell via sodium chan-
nels in the cell membrane, and potassium ions flow out of the
cell, resulting in a more positively charged cell interior. The
action potential describes the flow of ions inside and outside
the cell as well as the voltage changes that occur. The first
phase of the action potential occurs when the cell membrane
becomes permeable to sodium molecules. When the mem-
brane potential reaches —65 mV, also known as threshold,
more channels in the cell membrane open up and allow
sodium ions to rush into the cell; the cell interior quickly
reaches +30 mV, resulting in depolarization. Following this
fast phase in sodium influx, the plateau phase of the action
potential occurs when calcium channels open and calcium
flows into the cell. This slower phase allows for a longer

@
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FIGURE 7-3 Cardiac action potential. (From Association of
Critical-Care Nurses: Essentials of Critical Care Orientation 2.0.)

period of depolarization, resulting in sustained muscle con-
traction. The next event of the action potential occurs when
the cell returns to resting state. This process is called repolar-
ization and results from ions returning to the outside
(calcium and sodium) and the interior of the cell (potas-
sium). Sodium and potassium pumps within the cell mem-
brane maintain this concentration gradient across the cell
membrane when the cell is polarized. These pumps require
energy in the form of adenosine triphosphate (ATP). Now the
cell has returned to its resting state with a polarity of —90 mV
once again. Depolarization of adjacent cells occurs simultane-
ously as the stimulus moves across the cardiac muscle allow-
ing for almost instantaneous depolarization of the entire
muscle mass and resultant contraction (Figure 7-4).

Pacemaker cells exhibit the property of automaticity, en-
abling these cells to reach threshold and depolarize without
an outside stimulus. The cell membrane becomes suddenly
permeable to sodium during the resting state and reaches
threshold, resulting in spontaneous depolarization. Resting
membrane potential for these automatic cells is —65 mV, and
threshold is reached at approximately —50 mV."? The sinus
node reaches threshold at a rate of 60 to 100 times per
minute. Because this is the fastest pacemaker in the heart, the
SA node is the dominant pacemaker of the heart. The AV
node and His-Purkinje pacemakers are latent pacemakers
that reach threshold at a slower rate but can take over if the
SA node fails or if sinus impulse conduction is blocked. The
AV node has an inherent rate of 40 to 60 beats per minute
and the His-Purkinje system can fire at a rate of 20 to 40 beats
per minute.

Autonomic Nervous System

The rate of spontaneous depolarization of the pacemaker
cells is influenced by the autonomic nervous system. The
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FIGURE 7-4 Cardiac action potential with the electrocardio-
gram and movement of electrolytes. ATP Adenosine triphos-
phate; Ca, calcium; K, potassium; Na, sodium. (From American
Heart Association. Advanced Cardiac Life Support Textbook.
Dallas: Author; 1997)
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Autonomic nervous system

Sympathetic
nervous system

Epinephrine and
norepinephrine
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vasoconstriction
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nervous system

Acetylcholine

JHR, Lcontractility,
vasodilation

FIGURE 7-5 Autonomic nervous system.

sympathetic nervous system releases catecholamines, causing
the SA node to fire more quickly in response to epinephrine
and norepinephrine. The parasympathetic nervous system
releases acetylcholine, which slows the heart rate. During
normal circumstances these substances modulate each other,
and the cardiac response allows for appropriate changes in
cardiac output to meet the varying demands of the body
(Figure 7-5).

THE 12-LEAD ELECTROCARDIOGRAM

The 12-lead ECG is an important diagnostic tool that pro-
vides information about myocardial ischemia, injury, cell
necrosis, electrolyte disturbances, increased cardiac muscle
mass (hypertrophy), conduction abnormalities, and abnor-
mal heart rhythms.

Electrodes applied to the skin transmit the electrical signals
of the movement of the cardiac impulse through the conduc-
tion system. This signal passes through skin, muscle, bone,
and finally through electrodes and wires to be amplified by
the ECG machine and either transcribed to ECG paper or
displayed digitally. The ECG machine records the summation
of the waves of depolarization and repolarization occurring
during the cardiac cycle. During the polarized or resting state,
a flat or isoelectric line is inscribed that means no current or
electrical activity is occurring.

The 12-lead ECG provides a view of the electrical activity
of the heart from 12 different views or angles, both frontally
and horizontally. Cardiac electrical activity is not one-
dimensional; thus observation in two planes provides a more
complete view in the horizontal and vertical planes. When
assessing the 12-lead ECG or a rhythm strip, it is helpful to
understand that the electrical activity is viewed in relation to
the positive electrode of that particular lead. The positive
electrode is the “viewing eye” of the camera. When an electri-
cal signal is aimed directly at the positive electrode, an up-
right inflection is visualized. If the impulse is going away
from the positive electrode, a negative deflection is seen; and
if the signal is perpendicular to the imaginary line between

the positive and negative poles of the lead, the tracing is
equiphasic, with equally positive and negative deflection
(Figure 7-6). A tracing may be observed on a monitor, dis-
played digitally on a computer screen, or recorded on paper.

The electrical activity of normal conduction occurs down-
ward between the left arm and the left leg, called the mean
cardiac vector or direction of current flow. Thus the positive
electrode reflects this electrical activity by an upright inflec-
tion if the flow of current is directed at that positive elec-
trode, or negative deflection if moving away from that posi-
tive electrode. The vector of a lead is an imaginary line
between the positive and negative electrodes. The wave of
current flow of the cardiac cycle or the vector is inscribed on
the ECG paper in relation to the lead vector that is being
viewed. The lead reflects the magnitude and the direction of
current flow (Figure 7-7).

The 12-lead ECG consists of three standard bipolar limb
leads (I, II, and III), three augmented unipolar limb leads
(aVy, aVy, and aVy), and six precordial unipolar leads (V, V,,
Vs, Vy, Vs, and V). Bipolar leads consist of a positive and a
negative lead, whereas the unipolar leads consist of a positive
electrode and the ECG machine itself.

Standard Limb Leads

The standard three limb leads are I, II, and III. Limb leads are
placed on the arms and legs. These leads are bipolar, meaning
that a positive lead is placed on one limb and a negative lead
on another.

Lead I records the magnitude and direction of current
flow between the negative lead on the right arm to the posi-
tive lead on the left arm. Lead II records activity between the
negative lead on the right arm and the positive lead on the left
leg. Lead I1II records activity from the negative lead on the left
arm to the positive lead on the left leg (Figure 7-8). The nor-
mal ECG waveforms are upright in these leads, with lead 1I
producing the most upright waveforms.

The bipolar limb leads form Einthoven’s triangle
(Figure 7-9). This is an equilateral upside-down triangle
with the heart in the center.
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Three Basic Laws of Electrocardiography

S Positive complex

A — -

— + -
B Negative complex

— Hpe -

Biphasic complex

—— = Depolarization wave

FIGURE 7-6 A, A positive complex is seen in any lead if the wave of depolarization spreads to-
ward the positive pole of the lead. B, A negative complex is seen if the depolarization wave
spreads toward the negative pole (away from the positive pole) of the lead. C, A biphasic (partly
positive, partly negative) complex is seen if the mean direction of the wave is at right angles.
These apply to the P wave, QRS complex, and T wave. (From Goldberger AL. Clinical Electrocar-
diography: A Simplified Approach. 7th ed., St. Louis: Mosby; 2006.)

FIGURE 7-7 Direction of normal current flow through the ventricles.
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Lead | Lead Il

C

Lead Il
FIGURE 7-8 Standard bipolar limb leads. A, Lead |. B, Lead Il. C, Lead IlI.
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FIGURE 7-9 A, Einthoven'’s triangle. B, The triangle is converted to a triaxial diagram by shifting
leads I, Il, and Ill so that they intersect at a common point. C, Triaxial lead diagram showing the
relationship of the three augmented (unipolar) leads, aVg, aV|, and aVg Notice that each lead is

represented by an axis with a positive and negative pole. D, The hexaxial reference figure

Augmented Limb Leads

The augmented limb leads are unipolar, meaning that they
record electrical flow in only one direction. A reference point is
established in the ECG machine, and electrical flow is recorded
from that reference point toward the right arm (aVy), the
left arm (aVy), and the left foot (aVy) (see Figure 7-9, A-C).
The a in the names of these leads means augmented; because
these leads produce small ECG complexes, they must be aug-
mented or enlarged. The V means voltage and the subscripts
R, L, and F stand for right arm, left arm, and left foot, where
the positive electrode is located. The augmented limb leads
are displayed by using the electrodes already in place for the
limb leads.

The addition of the augmented limb leads to Einthoven tri-
angle form a hexaxial reference figure when the six frontal plane
leads are intersected in the center of each lead (see Figure 7-9, D).
The figure is used to determine the exact direction of current
flow called axis determination, a requisite skill of 12-lead ECG
analysis. Assessment of axis deviation is an advanced skill and
not addressed in this chapter. Figure 7-9 demonstrates that
leads I and aV are close in proximity, as are leads II, III, and aVy.
Therefore the QRS patterns of leads that are close together

appear similar. Because current flow is directed between the left
arm and left foot, leads I, I1, I11, aVy, and aVy are usually positive
if conduction is normal.

Precordial Leads

The six precordial leads (also called chest leads) are positioned
on the chest wall directly over the heart. These leads provide
a view of cardiac electrical activity from a horizontal plane
rather than the frontal plane view of the limb leads. Precise
placement of these leads is crucial for providing an accurate
representation and for comparing with previous and future
ECGs. A misplaced V lead can result in erroneous or missed
diagnoses of acute coronary syndrome and lethal dysrhyth-
mias. The precordial leads are unipolar, with a positive elec-
trode and the AV node as a center reference (Figure 7-10).
Landmarks for placement of these leads are the intercostal
spaces, the sternum, and the clavicular and axillary lines. Po-
sitions for these six leads are as follows:

Vi: Fourth intercostal space, right sternal border

V,: Fourth intercostal space, left sternal border

V;: Halfway between V, and V,

V: Fifth intercostal space, left midclavicular line
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V,: 4th intercostal space

g at the right sternal border

\\ V,: 4th intercostal space
at the left sternal border

‘ V3: midway between V,
\ and V,

V,: 5th intercostal space,
left midclavicular line

V;: 5th intercostal space,
\ | left anterior axillary line

Ve: 5th intercostal space,
left midaxillary line

FIGURE 7-10 Precordial chest leads.

Vs: Fifth intercostal space, left anterior axillary line
V¢ Fifth intercostal space, left midaxillary line

Grouping of Leads

Each lead provides a view of the electrical activity of the heart
from a different angle. Leads that view the current flow in the
heart from the same angle can be grouped together. Ana-
tomical regions are described as septal, anterior, lateral, infe-
rior, and posterior. Septal leads are V| and V,; anterior leads
are V; and V; lateral leads are Vs, Vg, I, and aV; and inferior
leads are II, III, and aVy’ Assessing leads that localize these
regions of the heart assists in identifying the location of myo-
cardial ischemia, injury, and infarct. Posterior and right ven-
tricular electrodes are not commonly part of the standard
12-lead ECG; however, if indicated, newer ECG machines can
record tracings from these areas. The 15-lead ECG is an es-
sential additional assessment that is made if the patient is
suspected of having an inferior myocardial infarction, be-
cause right ventricular and posterior infarctions are common
with this type of infarct (Figure 7-11).

Continuous Cardiac Monitoring

Continuous cardiac monitoring is conducted in a variety of
patient care settings, including the emergency department,
ambulances, high-risk obstetrical units, cardiac catheter-
ization and electrophysiology laboratories, critical care
units, operating rooms, postanesthesia care units, endos-
copy suites, and progressive care units. Depending upon
the sophistication of the monitoring system, any of the
12 leads can be monitored continuously. The most critical
initial elements of cardiac monitoring are in skin prepara-
tion, lead placement, and appropriate lead selection.

Skin Preparation and Lead Placement

Adequate skin preparation of electrode sites requires clipping
the hair, cleansing the skin, and drying vigorously. Cleansing
includes washing with soap and water, or alcohol, to remove
skin debris and oils.

The three-lead monitoring system depicts only the standard
limb leads. These leads are marked as RA, LA, and LL. The left
and right arm leads (RA and LA) are placed just below the
right and left clavicle, and the leg lead (LL) is placed on the left
abdominal area below the level of the umbilicus (Figure 7-12).
Five-lead monitoring systems are available on many systems,
and they monitor all of the limb leads and one chest lead. In-
stead of placing the limb leads on the arms and legs, these leads
are placed just below the right and left clavicles and on
the right and left abdomen below the level of the umbilicus.
The precordial or chest lead is placed in the selected V lead
position, usually V; (see Figure 7-12) Some five-lead systems
have the ability to derive a 12-lead tracing (Figure 7-13).

Before application, the electrodes are checked to ensure
that the gel is moist. The electrode is attached to the lead wire
and placed in the designated location. Following electrode
placement, the signal is assessed to insure that the waveform
is clear and not disrupted by artifact. The frequency of
changing electrodes is based on institutional policy. Nursing
assessment must include that electrodes are placed in the cor-
rect anatomical positions at the beginning of each shift.

Lead selection is determined by the patient’s diagnosis and
based on risk for an ischemic cardiac event, dysrhythmia, or
other factors. Typically the first lead selected is V; for dysrhyth-
mia monitoring. If the system is able to simultaneously moni-
tor a second lead, selection of this lead is based on the patient’s
diagnosis and individual needs. A limb lead is usually selected,
such as III or II, because of the easy visualization of P waves;
however, if the patient has a history of ischemia, the second
lead can be based on the patient’s 12-lead ECG, identifying the
lead showing the greatest ischemic change. For dysrhythmia
monitoring in a system allowing for continuous monitoring of
two leads, V, and III are the standard recommendations.>*>

In most settings a 6-second strip of the patient’s rhythm is
obtained and documented in the patient’s chart at intervals
from every 4 hours to 8 hours, based on the patient acuity
level and institutional policy. In addition to scheduled times,
a rhythm strip is documented any time there is a change in



FIGURE 7-11 Lead placement for a 15-lead ECG. A, Anterior leads. B, Posterior leads.
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FIGURE 7-12 A, Three-lead ECG monitoring system. B, Five-lead monitoring system with V lead
placed in V; position.

5th ICS
midaxillary right

Top of sternum

midaxillary left

Brown
5th ICS
Level of sternum

Channel 1: S (-) to E (+)
Channel 2: S (-) to A (+)
Channel 3: | () to A (+)

FIGURE 7-13 EASI Monitoring System. (Courtesy Philips Healthcare, Andover, Massachusetts.)
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rhythm. If the patient experiences chest discomfort or other
signs of myocardial ischemia or a dysrhythmia, a 12-lead
ECG is performed. Many ECG machines can print a continu-
ous 12-lead rhythm recording, allowing for assessment of a
dysrhythmia from 12 different views. This is a helpful tool
when diagnosing heart block, atrial dysrhythmia, or wide
QRS complex tachycardia.

ST-segment monitoring allows for continuous monitoring
for changes in the ST segment that may reflect myocardial
ischemia.'! Early recognition of new ST segment elevation or
depression facilitates earlier intervention, thus preserving
myocardium. Leads IIT and V; have been recommended as the

6-second interval

monitoring leads best used to recognize ischemic changes in
patients at risk.>*®!b12 Such patient populations include
those with acute coronary syndrome, patients at risk for si-
lent ischemia, and patients who have previously had cardiac
interventions such as angioplasty and stent placement.

BASICS OF DYSRHYTHMIA ANALYSIS

Measurements

ECG paper contains a standardized grid where the horizontal
axis measures time and the vertical axis measures voltage or
amplitude (Figure 7-14). Larger boxes are circumscribed by

| |
/ Faecond Iines\ /S-Second e \
| | |

A 10-mm deflection produced by
a standard 1-mV electrical signal

A
5mm 1mm
- >
1 mm
0.04 sed
Y
< 5 mm -
- 0.2 sec g

FIGURE 7-14 ECG paper records time horizontally in seconds or milliseconds. Each large box
contains 25 smaller boxes with five on the horizontal axis and five on the vertical axis. Each small
horizontal box is 0.04 seconds while each large box is 0.20 seconds in duration. Vertically, the
graph depicts size or voltage in millivolts and in millimeters. 15 large boxes equals 3 seconds and
30 large boxes equals 6 seconds used in calculating heart rate. (From Wesley K. Huszar’s Basic
Dysrhythmias and Acute Coronary Syndromes: Interpretation and Management. 4th ed.

St. Louis: Mosby JEMS; 2010.)
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darker lines and the smaller boxes by lighter lines. The larger
boxes contain 5 smaller boxes on the horizontal line and 5 on
the vertical line for a total of 25 per large box. Horizontally,
the smaller boxes denote 0.04 seconds each or 40 millisec-
onds; the larger box contains five smaller horizontal boxes
and thus equals 0.20 seconds or 200 milliseconds. Along the
uppermost aspect of the ECG paper are vertical hatch marks
that occur every 15 large boxes. The area between these marks
equals 3 seconds. Some ECG paper has markings every
second.

The monitoring standard is to use 6-second rhythm strips
for analysis and documentation of cardiac rhythms. A 6-second
strip consists of two 3-second intervals or a span of three
hatch marks. The measurement of time on the ECG tracing
represents the speed of depolarization and repolarization in
the atria and ventricles and is printed at 25 mm/sec.

Amplitude is measured on the vertical axis of the ECG
paper (see Figure 7-14). Each small box is equal to 0.1 mV in
amplitude. Waveform amplitude indicates the amount of
electrical voltage generated in the various areas of the heart.
Low-voltage and small waveforms are expected from the
small muscle mass of the atria. Large-voltage and large wave-
forms are expected from the larger muscle mass of the
ventricles.

Waveforms and Intervals

The normal ECG tracing is composed of P, Q, R, S, and T
waves (Figure 7-15). These waveforms rise from a flat base-
line called the isoelectric line.

P Wave

The P wave represents atrial depolarization. It is usually
upright in leads I and II and has a rounded, symmetrical
shape. The amplitude of the P wave is measured at the center
of the waveform and normally does not exceed three boxes,
or 3 mm, in height.

Jpoint

™~
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interval

interval

Y

€ QT interval

FIGURE 7-15 ECG waveforms.

Normally a P wave indicates that the SA node initiated the
impulse that depolarized the atrium. However, a change in
the shape of the P wave may indicate that the impulse arose
from a site in the atria other than the SA node.

PR Interval

The downslope of the P wave returns to the isoelectric line
for a short time before the beginning of the QRS complex.
The interval from the beginning of the P wave to the next
deflection from the baseline is called the PR interval. The PR
interval measures the time it takes for the impulse to depolar-
ize the atria, travel to the AV node, and dwell there briefly
before entering the bundle of His. The normal PR interval is
0.12 to 0.20 seconds, three to five small boxes wide (see Figure
7-15). When the PR interval is longer than normal, the speed
of conduction is delayed in the AV node. When the PR inter-
val is shorter than normal, the speed of conduction is abnor-
mally fast.

QRS Complex

The QRS complex represents ventricular depolarization (see
Figure 7-15). Atrial repolarization also occurs simultaneously
to ventricular depolarization, but because of the larger muscle
mass of the ventricles, visualization of atrial repolarization is
obscured by the QRS complex. The classic QRS complex be-
gins with a negative, or downward, deflection immediately
after the PR interval. The first negative deflection after the
P wave is called the Q wave.

A Q wave may or may not be present before the R wave.
If the first deflection from the isoelectric line is positive, or
upright, the waveform is called an R wave. The size of the
R wave varies across leads. The R wave is positive and tall in
those leads where the direction of current is going towards
the positive electrode lead. All the limb leads, with the excep-
tion of aVy, normally have tall R waves. In the precordial
leads, the R wave begins small and progressively becomes
larger and more positive, going from small in V; to a maxi-
mal size in V5. This change in size is termed R wave progres-
sion and occurs because the direction of current flow is
moving more directly toward the positive electrode of V,
(Figure 7-16).

The S wave is a negative waveform that follows the
R wave. The S wave deflects below the isoelectric line. Some
patients may have a second positive waveform in their QRS
complex. If so, then that second positive waveform is called
R prime (R').

The term QRS complex is a generic term designating the
waveforms representing ventricular depolarization. In reality,
the complex may be an R wave, a QS wave, or other wave,
depending on the lead viewed or any abnormalities that are
present. Figure 7-17 depicts the various shapes of the QRS
complex and their nomenclature.

If a Q wave is present on the 12-lead ECG (not the cardiac
monitor), it must be determined if it is pathological or nor-
mal. A pathological Q wave has a width of 0.04 seconds and
a depth that is greater than one fourth of the R wave ampli-
tude. Pathological Q waves are found on ECGs of individuals
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FIGURE 7-17 Nomenclature for QRS Complexes of Various
Shapes. Different types of QRS complexes. An R wave is a
positive waveform. A negative deflection before the R wave
is a Q wave. The S wave is a negative deflection after the R
wave. If the waveform is tall or deep, the letter naming the
waveform is a capital letter. If the waveform is small in either
direction, the waveform is labeled with a lowercase letter.

who have had myocardial infarctions, and they represent
myocardial muscle death (Figure 7-18).

QRS Interval

The QRS interval is measured from where it leaves the iso-
electric line of the PR interval to the end of the QRS complex
(see Figure 7-15). The waveform that initiates the QRS com-
plex (whether it is a Q wave or an R wave) marks the begin-
ning of the interval. The normal width of the QRS complex
is 0.06 to 0.10 seconds. This width equals 1.5 to 2.5 small
boxes.

A QRS width greater than 0.10 seconds may signify a delay
in conduction through the ventricles due to a variety of fac-
tors, including myocardial infarction, atherosclerosis of the
aging conduction system, or cardiomyopathy.

T Wave

The T wave represents ventricular repolarization (see
Figure 7-15). T-wave amplitude is measured at the center
of the waveform and is usually no higher than five small
boxes, or 5 mm. In contrast to P waves, which are usually
symmetrical, T waves are usually asymmetrical. Changes
in T-wave amplitude or direction can indicate electrical
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FIGURE 7-18 Pathological Q wave is greater than one fourth
the height of the R wave.

disturbances resulting from an electrolyte imbalance, or
myocardial ischemia or injury. For example, hyperkalemia
can cause tall, peaked T waves, and ischemia may cause an
inverted or upside-down T wave.

Some students who are novices in dysrhythmia interpreta-
tion have difficulty differentiating the P wave and the T wave.
Understanding that the P wave normally precedes the QRS
complex and the T wave normally follows the QRS complex
aids in identification of these waveforms. In addition, the
T wave usually has greater width and amplitude than the
P wave, because the atria are smaller muscle masses and there-
fore produce smaller waveforms than do the larger ventricles.

ST Segment

The ST segment connects the QRS complex to the T wave,
and is usually isoelectric, or flat. However, in some conditions
the segment may be depressed (falling below baseline) or el-
evated (rising above baseline). The point at which the QRS
complex ends and the ST segment begins is called the J (junc-
tion) point. ST-segment change is measured 0.04 seconds
after the J point. To identify ST-segment elevation, use the
isoelectric portion of the PR segment as a reference for base-
line. Next, note whether the ST segment is level with the PR
segment (see Figure 7-15). If the ST segment is above or
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EVIDENCE-BASED PRACTICE

Should QT Interval Monitoring be Part of Nursing Care?

Problem

QT-interval monitoring is recommended by the American
Heart Association (AHA) for several conditions: administration
of medications that prolong the QT interval, overdose of
medications that prolong the QT interval, electrolyte distur
bances (K*, Mg"), and bradycardia. It is not known what pro-
portion of patients meet these criteria and would benefit from
QT interval monitoring.

Clinical Question
What proportion of critically ill patients meet the AHA criteria
for QT interval monitoring?

Evidence

The researchers collected data on 1039 critically ill patients
who were monitored with a system that provided continuous
QT interval monitoring. A QT interval greater than 500 milli-
seconds for 15 minutes or longer was considered to be pro-
longed. All electronic data were validated by the investigators.
They found that 69% of patients had at least one of the AHA
criteria for monitoring. They also found that the odds for QT
interval prolongation increased with the number of AHA con-
ditions present.

Implications for Nursing

Findings of this study reinforce the need for QT interval
monitoring in critically ill patients, because the majority of
patients had at least one risk factor for prolonged QT inter
vals. As monitoring systems include more features such as
QT interval monitoring, it is also important for nurses to be
aware of the features available and to use them as part of
routine patient monitoring.

Level of Evidence
C—Descriptive Study

Reference

Pickham, D., Helfenbein, E., Shinn, J.A., Chan, G., Funk, M.,
& Drew, B.J. (2010). How many patients need QT interval
monitoring in critical care units? Preliminary report of
the QT in practice study. Journal of Electrocardiology, 43,
572-576.

below the baseline, count the number of small boxes above or
below at 0.04 seconds after the J point. A displacement in the
ST segment can indicate myocardial ischemia or injury.>>!112
If ST displacement is noted and is a new finding, a 12-lead
ECG is performed and the provider notified. The patient is
assessed for signs and symptoms of myocardial ischemia.

QT Interval

The QT interval is measured from the beginning of the QRS
complex to the end of the T wave (see Figure 7-15). This in-
terval measures the total time taken for ventricular depolar-
ization and repolarization. Abnormal prolongation of the QT
interval increases vulnerability to lethal dysrhythmias, such
as ventricular tachycardia and fibrillation. Normally, the QT
interval becomes longer with slower heart rates and shortens
with faster heart rates, thus requiring a correction of the
value. Generally, the QT interval is less than half the RR in-
terval (see Figure 7-15).

A preferred calculation that corrects for varying heart
rates is a calculated QT interval, or QTc, based on the QT
divided by the square root of the R to R interval. QT and QTc¢
are routinely measured when analyzing a rhythm strip. Nor-
mal QTc is less than 0.47 seconds in males and 0.48 seconds
in females. Many monitoring systems can calculate the QTc
if the R to R interval is measured. QTc accuracy is based on a
regular rhythm. In irregular rhythms such as atrial fibrilla-
tion, an average QTc may be necessary because the QT varies
beat to beat.

Risk of a lethal heart rhythm called torsades de pointes
occurs if QTc is prolonged greater than 0.50 seconds.>®
Many medications may precipitate prolonged QT, thus it is

important to be vigilant about monitoring for a prolonged
QT interval (see box, Evidence-Based Practice).

U Wave

A final waveform that is occasionally noted on the ECG is the
U wave. If present, this waveform follows the T wave, and it
represents repolarization of a small segment of the ventricles.
The U wave is usually small, rounded, and less than 2 mm in
height (see Figure 7-15).!® Larger U waves may be present in
patients with hypokalemia, cardiomyopathy, and digoxin
toxicity.

CAUSES OF DYSRHYTHMIAS

Dysrhythmias may occur when automaticity of the normal
pacemaker cells of the heart is either stimulated or sup-
pressed. For example, if the SA node fails to fire, latent pace-
makers from the AV node or ventricles may fire as a backup
safety mechanism. The SA node may fire more rapidly be-
cause of the influence of circulating catecholamines. Cells
either within or outside the normal conduction system may
take on characteristics of pacemaker cells and begin firing
because of electrolyte imbalances, ischemia, injury, necrosis,
and myocardial stretch due to hypertrophy. Ectopic beats or
ectopic rhythms arise from cells that normally do not have
pacemaker capabilities. Slowed conduction can create alter-
native conductive pathways that produce abnormally fast
heart rhythms. If conduction is sufficiently decreased, latent
pacemakers may take over this function. Table 7-1 presents a
list of antidysrhythmic drugs and their effects on changes in
heart rate and rhythm.
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TABLE 7-1  PHARMACOLOGY

Antidysrhythmic Drug Classifications

CLASS*

DESCRIPTION

EXAMPLES

A

Inhibits the fast sodium channel
Prolongs repolarization time
Used to treat atrial and ventricular dysrhythmias

Quinidine, disopyramide, procainamide

Inhibits the fast sodium channel
Shortens the action potential duration
Used to treat ventricular dysrhythmias only

Lidocaine, phenytoin, mexiletine, tocainide

Inhibits the fast sodium channel

Shortens the action potential duration of only Purkinje fibers
Controls ventricular tachydysrhythmias resistant to other drug therapies

Has proarrhythmic effects

Flecainide, propafenone

Causes beta-adrenergic blockade

Esmolol, propranolol, sotalol

Lengthens the action potential
Acts on the repolarization phase

Amiodarone, sotalol, dofetilide; ibutilide

Y, Blocks the slow inward movement of calcium to slow impulse
conduction, especially in the atrioventricular node
Used for treatment of supraventricular tachycardias

Diltiazem, verapamil

[Vb-like Opens the potassium channel Adenosine, ATP

*Class |, sodium channel blockers; Class Il, beta-adrenergic blockers; Class Ill, potassium channel blockers; Class IV, calcium channel blockers.
Adapted from Skidmore-Roth, L. (2011). Mosby’s Nursing Drug Reference. (24th ed.). St. Louis: Elsevier Mosby.

Large box method: In this method, two consecutive P and

DYSRHYTHMIA ANALYSIS

Analysis of a cardiac rhythm must be conducted systemati-

cally to correctly interpret the rhythm. Proper dysrhythmia

analysis includes assessment of the following:

+ Atrial and ventricular rates

+ Regularity of rhythm

¢ Measurement of PR, QRS, and QT/QTc intervals

+  Shape or morphology of waveforms and their consistency

+ Identification of underlying rhythm and any noted dys-
rhythmia

+ Patient tolerance of rhythm

+ Clinical implication of the rhythm

Rate

The rate represents how fast the heart is depolarizing. Under
normal conditions, the atria and the ventricles depolarize in a
regular sequence. However, each can depolarize at a different
rate. P waves are used to calculate the atrial rate, and QRS waves
or R waves are used to calculate the ventricular rate. Rate can be
assessed in various ways that are described as follows.
Six-second method: A quick and easy estimate of heart rate

can be accomplished by counting the number of P
waves or QRS waves within a 6-second strip to obtain
atrial and ventricular heart rates per minute. This is the
optimal method for irregular rhythms. Identify the
lines above the ECG paper that represent 6 seconds,
and count the number of P waves within the lines; then
add a zero to identify the atrial heart rate estimate for
1 minute. Next, identify the number of QRS waves in
the 6-second strip and again add a zero to identify the
ventricular rate (Figure 7-19).

QRS waves are located. The number of large boxes
between the highest points of two consecutive P waves
is counted, and that number of large boxes is divided
into 300 to determine the atrial rate. The number of
large boxes between the highest points of two con-
secutive QRS waves is counted, and that number of
large boxes is divided into 300 to determine the ven-
tricular rate (Figure 7-20). This method is accurate
only if the rhythm is regular. If one large box is be-
tween the two QRS waves, the rate is 300 beats per
minute (300 + 1 = 300); if there are two large boxes,
the heart rate is 150 beats per minute (300 +~ 2 =
150); if there are three large boxes, the heart rate is
100 beats per minute (300 + 3 = 100); if there are
four large boxes, the heart rate is 75 beats per minute
(300 + 4 = 75), and so on. A simple mnemonic can
be used to simplify this method. Memorize 300-150-
100-75-60-50-42-38.

Small box method: The small box method is used to cal-

culate the exact rate of a regular rhythm. In this
method, two consecutive P and QRS waves are lo-
cated. The number of small boxes between the highest
points of these consecutive P waves is counted, and
that number is divided into 1500 to determine the
atrial rate. The number of small boxes between the
highest points of two consecutive QRS waves is
counted, and that number is divided into 1500 to de-
termine the ventricular rate (Figure 7-21). This
method is accurate only if the rhythm is regular.
Charts are available to calculate heart rate based on
the rule of 1500.
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FIGURE 7-19 Six-second method of rate calculation.
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Big Box Method of Heart Rate Calculation

 |dentify an R wave on a solid vertical line.
* Count the number of big boxes between the first and the following R waves.

 Divide 300 by the number of big boxes between R waves or count the cadence (300...150...100...75...60) representing
the big boxes between R waves.

NOTE: Since the position of the second R wave occurs with the arrow reading 75, the heart rate in this example is approximately
75 beats per minute.

FIGURE 7-20 Big box method of heart rate calculation.
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FIGURE 7-21 Small box method of heart rate calculation. (Modified from Wesley K. Huszar’s

Basic Dysrhythmias and Acute Coronary Syndromes: Interpretation and Management. 4th ed.
St. Louis: Mosby JEMS; 2010.)
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FIGURE 7-22 Electronic calipers. (Courtesy Philips Healthcare, Andover, Massachusetts.)

Cardiac monitors continuously display heart rates. However,
the displayed rate should always be verified by one of the
aforementioned rate calculation methods.

Regularity

Regularity is assessed by using electronic or physical calipers,
or a piece of paper and pencil. To determine atrial regularity,
identify the P wave and place one caliper point on the peak of
the P wave. Locate the next P wave and place the second cali-
per point on its peak. The second point is left stationary, and
the calipers are flipped over. If the first caliper point lands
exactly on the next P wave, the atrial rhythm is perfectly
regular. If the point lands one small box or less away from the
next P wave, the rhythm is essentially regular. If the point
lands more than one small box away, the rhythm is consid-
ered irregular. Electronic calipers on some monitoring sys-
tems are used the same way (Figure 7-22).

The same process can be performed with a simple piece of
paper. Place the paper parallel and below the rhythm line,
make a hatch mark below the first and second P waves, then
move the paper over to determine if the distance between the
second and third P waves is equal to the first and second.
When an atrial rhythm is perfectly regular, each P wave is an
equal distance from the next P wave.

This process is also used to assess ventricular regularity,
except that the caliper points are placed on the peak of two
consecutive R waves. One caliper point is placed on one R
wave and the other caliper point on the next R wave. The
second point is left stationary, and the calipers are flipped
over. If the first caliper point lands exactly on the next R wave,
the ventricular rhythm is perfectly regular. Paper and pencil
can also be used in the same manner as previously described,
placing a hatch mark on the first and second R waves, then
moving the paper down the rhythm strip to determine if the
subsequent R waves land on the hash mark. If the hatch mark
is more than one small box away from the next R wave, the
rhythm is irregular (Figure 7-23).

FIGURE 7-23 Use of paper and pencil to assess regularity.

Irregular rhythms can be regularly irregular or irregularly
irregular. Regularly irregular rhythms have a pattern. Irregu-
larly irregular rhythms have no pattern and no predictability.
Atrial fibrillation is an example of an irregularly irregular
rhythm.

Measurement of PR, QRS, QT/QTc Intervals

PR, QRS, and QT/QTc intervals are measured and docu-
mented as part of rhythm analysis. In some dysrhythmias,
intervals such as the PR interval may change; thus all PR in-
tervals are measured to ensure that they are consistent. QRS
intervals can lengthen in response to new bundle branch
blocks or with ventricular dysrhythmias. QT/QTc intervals
can lengthen in response to certain drugs as well as electrolyte
imbalances. Intervals are measured with calipers or paper
and pencil as previously described by identifying the number
of small boxes and multiplying by 0.04 seconds. If the end of
the interval being measured falls between boxes, add 0.02 to
the measurement, as this is the time allowed for half of a box
of measurement.



CHAPTER 7 Dysrhythmia Interpretation and Management 111

Shape or Morphology of Waveforms

The P, QRS, and T waves of the rhythm strip are assessed for
shape and consistency. All waveforms should look alike in the
normal ECG. Abnormal shapes may indicate that the stimu-
lus that caused the waveform came from an ectopic focus, or
that there is a delay or block in conduction creating a bundle
branch block. It is important to also confirm that a P wave
precedes the QRS complex and that the T wave follows the
QRS complex. Several dysrhythmias are characterized by
abnormal location or sequencing of waveforms, such as the
P waves in complete heart block.

Identification of Underlying Rhythm and Any

Noted Dysrhythmia

The underlying rhythm is identified first. Following this step,
the dysrhythmia that disrupts the underlying rhythm is
determined.

Patient Tolerance of the Rhythm and Clinical
Implication of the Rhythm

Once an abnormal heart rhythm is identified, the priority is
to assess the patient for any symptoms that may be related to
the dysrhythmia (Box 7-2). Assessment for hemodynamic
deterioration includes obtaining vital signs, assessing for al-
terations in level of consciousness, auscultating lung sounds,
and asking the patient if there are any complaints of dyspnea
or chest discomfort. Instability is manifested by any of the
following: hypotension, acutely altered mental status, signs of
shock, ischemic chest discomfort, or acute heart failure.” Ad-
ditionally, a 12-lead ECG is obtained to aid in identification
of the dysrhythmia.

The next step is to determine if there are causes of the
dysrhythmia that can be treated immediately. An example is
a patient with a fast, wide complex tachycardia who has a
pulse but low blood pressure. The immediate priority is to
treat the patient’s fast heart rhythm with a therapy such as
emergent cardioversion, but the next critical step is to iden-
tify potential causes of the dysrhythmia, such as hypokale-
mia, hypomagnesemia, hypoxemia, or ischemia.

SYMPTOMS OF DECREASED
CARDIAC OUTPUT

Change in level of consciousness

Chest discomfort

Hypotension

Shortness of breath; respiratory distress
Pulmonary congestion; crackles

Rapid, slow, or weak pulse

Dizziness

Syncope

Fatigue

Restlessness

BOX 7-2

BASIC DYSRHYTHMIAS

The basic dysrhythmias are classified based on their site of
origin, including:

+ SA node

+ Atrial

+ AV node or junctional

+ Ventricular

+ Heart blocks of the AV node

The following discussion reviews the ECG characteristics
and provides examples of each dysrhythmia. Specific criteria
that can be used to recognize and identify dysrhythmias are
presented systematically for each one. The discussion in-
cludes typical causes, patient responses, and appropriate
treatment. Medications used to treat common dysrhythmias
are described in Table 7-1.

The learner who is new to identification of dysrhythmias
will benefit from extensive practice reading rhythm strips and
collaborating with seasoned colleagues who are adept at
rhythm interpretation. Maintaining a pocket notebook (or
using handheld devices with cardiac rhythm applications)
with ECG criteria for each rhythm helps the learner memo-
rize the criteria specific to common dysrhythmias. Other
suggested learning aids are to complete a course in basic
rhythm interpretation, either in the classroom or by comput-
erized instruction. Finally, mastering the identification of
dysrhythmias requires practice, practice, and more practice.
Another essential assessment skill is recognition of hemody-
namic instability related to decreased cardiac output because
of the cardiac dysrhythmia (see Box 7-2).

Normal Sinus Rhythm

Normal sinus rhythm (NSR) reflects normal conduction of
the sinus impulse through the atria and ventricles. Any
deviation from sinus rhythm is a dysrhythmia, thus it is
critical to remember and understand the criteria that de-
termine NSR.

Sinus rhythm is initiated by an impulse in the sinus node.
The generated impulse propagates through the conductive
fibers of the atria, reaches the AV node where there is a slight
pause, and then spreads throughout the ventricles, causing
depolarization and resultant cardiac contraction in a timely
and organized manner (Figure 7-24).

Rhythm Analysis

* Rate: Atrial and ventricular rates are the same and range
from 60 to 100 beats per minute.

* Regularity: Rhythm is regular or essentially regular.

+ Interval measurements: PR interval is 0.12 to 0.20 seconds.
QRS interval is 0.06 to 0.10 seconds.

+ Shape and sequence: P and QRS waves are consistent
in shape. P waves are small and rounded. A P wave
precedes every QRS complex, which is followed by a
T wave.

*  Hemodynamic effect: Patient is hemodynamically stable.
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FIGURE 7-24 Normal sinus rhythm.
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FIGURE 7-25 Sinus tachycardia.

Dysrhythmias of the Sinoatrial Node
Sinus Tachycardia
Tachycardia is defined as a heart rate greater than 100 beats
per minute. Sinus tachycardia results when the SA node fires
faster than 100 beats per minute (Figure 7-25). Sinus tachy-
cardia is a normal response to stimulation of the sympathetic
nervous system. Sinus tachycardia is also a normal finding in
children younger than 6 years.
Rhythm analysis
Rate: Both atrial and ventricular rates are greater than 100
beats per minute, up to 160 beats per minute, but may be
as high as 180 beats per minute.'?
Regularity: Onset is gradual rather than abrupt. Sinus
tachycardia is regular or essentially regular.
Interval measurements: PR interval is 0.12 to 0.20 seconds
(at higher rates, the P wave may not be readily visible).
QRS interval is 0.06 to 0.10 seconds. QT may shorten.
Shape and sequence: P and QRS waves are consistent in
shape. P waves are small and rounded. A P wave precedes
every QRS complex, which is then followed by a T wave.
Patient response: The fast heart rhythm may cause a de-
crease in cardiac output because of the shorter filling time
for the ventricles. Vulnerable populations are those with
ischemic heart disease who are adversely affected by the
shorter time for coronary filling during diastole.
Causes: Hyperthyroidism, hypovolemia, heart failure, ane-
mia, exercise, use of stimulants, fever, and sympathetic
response to fear or pain and anxiety may cause sinus
tachycardia.

+ Care and treatment: The dysrhythmia itself is not treated,
but the cause is identified and treated appropriately. For
example, pain medications are administered to treat pain
or antipyretics are given to treat fever.

Sinus Bradycardia

Bradycardia is defined as a heart rate less than 60 beats per
minute. Sinus bradycardia may be a normal heart rhythm for
some individuals such as athletes, or it may occur during
sleep. Although sinus bradycardia may be asymptomatic, it
may cause instability in some individuals if it results in a de-
crease in cardiac output. The key is to assess the patient and
determine if the bradycardia is accompanied by signs of in-
stability (Figure 7-26).
Rhythm analysis

+ Rate: Both atrial and ventricular rates are less than 60
beats per minute.

* Regularity: Rhythm is regular or essentially regular.

« Interval measurements: Measurements are normal, but QT
may be prolonged.

+ Shape and sequence: P and QRS waves are consistent in
shape. P waves are small and rounded. A P wave precedes
every QRS complex, which is followed by a T wave.

+ Patient response: The slowed heart rhythm may cause a
decrease in cardiac output, resulting in hypotension and
decreased organ perfusion.

+ Causes: Vasovagal response; medications such as digoxin
or AV nodal blocking agents, including calcium channel
blockers and beta blockers; myocardial infarction; normal



CHAPTER 7 Dysrhythmia Interpretation and Management

Lead Il

113

FIGURE 7-26 Sinus bradycardia.
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FIGURE 7-27 Sinus arrhythmia. The heart rate increases slightly with inspiration and decreases

slightly with expiration.

physiological variant in the athlete; disease of the sinus
node; increased intracranial pressure; hypoxemia; and
hypothermia may cause sinus bradycardia.

« Care and treatment: Assess for hemodynamic instability
related to the bradycardia. If the patient is symptomatic,
interventions include administration of atropine. If atro-
pine is not effective in increasing heart rate, then transcu-
taneous pacing, dopamine infusion, or epinephrine infu-
sion may be administered.’> Atropine is avoided for
treatment of bradycardia associated with hypothermia.

Sinus Arrhythmia

Sinus arrhythmia is a cyclical change in heart rate that is as-

sociated with respiration. The heart rate slightly increases

during inspiration and slightly slows during exhalation be-
cause of changes in vagal tone.!” The ECG tracing demon-
strates an alternating pattern of faster and slower heart rate

that changes with the respiratory cycle (Figure 7-27).
Rhythm analysis

* Rate: Atrial and ventricular rates are between 60 and 100
beats per minute.

* Regularity: This rhythm is cyclically irregular, slowing
with exhalation and increasing with inspiration.

« Interval measurements: Measurements are normal.

+ Shape and sequence: P and QRS waves are consistent in
shape. P waves are small and rounded. A P wave precedes
every QRS complex, which is then followed by a T wave.

+ Patient response: This rhythm is tolerated well.

+  Care and treatment: No treatment is required.

Sinus Pauses

Sinus pauses occur when the SA node either fails to generate
an impulse (sinus arrest) or the impulse is blocked and does
not exit from the SA node (sinus exit block). The result of
the sinus node not firing is a pause without any electrical
activity.

Sinus arrest. Failure of the SA node to generate an im-
pulse is called sinus arrest. The arrest results from a lack of
stimulus from the SA node. The sinus beat following the
arrest is not on time because the sinus node has been reset
and the next sinus impulse begins a new rhythm. The end
result is that no atrial or ventricular depolarization occurs for
one heartbeat or more (Figure 7-28, A).

If the pause is long enough, the AV node or ventricular
backup pacemaker may fire, resulting in escape beats. These
beats are called junctional escape or ventricular escape beats.
Typically, the sinus node resumes normal generation of im-
pulses following the pause.

Sinus exit block. Sinus exit block also results in a
pause, but the P wave following the pause in rhythm is on
time or regular because the sinus node does not reset.
The sinus impulse simply fails to “exit” the sinus node
(Figure 7-28, B).

Rhythm analysis
* Rate: Atrial and ventricular rates are usually between 60

and 100 beats per minute, but any pause may result in a

heart rate less than 60 beats per minute.

* Regularity: The rhythm is irregular for the period of the
pause but regular when sinus rhythm resumes. In SA exit
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FIGURE 7-28 A, Sinus arrest. B, Sinus exit block.

block, the P wave following the pause occurs on time. In
sinus arrest, the P wave following the pause is not on time.

« Interval measurements: Measurements of conducted beats
are normal.

+  Shape and sequence: P and QRS waves are consistent in
shape. P waves are small and rounded. A P wave precedes
every QRS complex, which is followed by a T wave.

+ Patient response: Single pauses in rhythm may not be
significant, but frequent pauses may result in a severe
bradycardia. The patient with multiple pauses may expe-
rience signs and symptoms of decreased cardiac output
(see Box 7-2).

+  Causes: Hypoxemia; ischemia or damage of the sinus node
related to myocardial infarction; AV nodal blocking medi-
cations such as beta blockers, calcium channel blockers, and
digoxin; and increased vagal tone may cause sinus exit
block.

+  Care and treatment: If the patient is symptomatic, signifi-
cant numbers of pauses may require treatment, including
temporary and permanent implantation of a pacemaker.
Causes are explored, and prescribed medications may
need to be adjusted or discontinued.

Dysrhythmias of the Atria

Normally, the SA node is the dominant pacemaker initiat-
ing the heart rhythm; however, cells outside the SA node
within the atria can create an ectopic focus that can cause a

dysrhythmia. An ectopic focus is an abnormal beat or a
rhythm that occurs outside the normal conduction system.
In this case, atrial dysrhythmias arise in the atrial tissue.

Premature Atrial Contractions

A premature atrial contraction (PAC) is a single ectopic beat
arising from atrial tissue, not the sinus node. The PAC occurs
earlier than the next normal beat and interrupts the regular-
ity of the underlying rhythm. The P wave of the PAC has a
different shape than the sinus P wave because it arises from a
different area in the atria; it may follow or be in the T wave of
the preceding normal beat. If the early P wave is in the
T wave, this T wave will look different from the T wave of a
normal beat. Following the PAC, a pause occurs and then the
underlying rhythm typically resumes. The pause is noncom-
pensatory, which means that when measuring the P-P inter-
vals for atrial regularity, the P wave following the pause does
not occur on time. Box 7-3 discusses how to distinguish com-
pensatory and noncompensatory pauses. PACs are common
but denote an irritable area in the atria that has developed the
property of automaticity (Figure 7-29).

Nonconducted PACs are beats that create an early P wave
but are not followed by a QRS complex. The ventricles are
unable to depolarize in response to this early stimulus
because they are not fully repolarized from the normally
conducted beat preceding the PAC (see Figure 7-29).
This creates a pause, but a P wave occurs either in or after
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BOX 7-3 COMPENSATORY VERSUS NONCOMPENSATORY PAUSE

e A rhythm strip with a premature beat is analysed using cali- e Now, with care taken not to lose placement, the calipers are
pers or paper and pencil. flipped or the paper is slid over one more time. If the point of

e Two consecutive normal beats are located just before the the calipers or the mark on the paper lands exactly on the next
premature beat, and the caliper points or pencil marks are normal beat's R wave, the sinus node compensated for the
placed on the R wave of each normal beat. one premature beat and kept its normal rhythm (see figure).

e The calipers are flipped over, or the paper is slid over, to e |f the caliper point or pencil mark does not land on the next
where the next normal beat should have occurred. The pre- normal beat's R wave, then the sinus node did not compen-
mature beat occurs early. sate and had to establish a new rhythm, resulting in a non-

compensatory pause.

Two R — R intervals of R — R interval
R normal underlying rhythm R containing the PVC R
Lead Il I I I
Compensatory pause; sinus rhythm with premature ventricular contraction (PVC). The pause
following the PVC is compensatory. (From Paul S, Hebra JD. The Nurse's Guide to Cardiac
Rhythm Interpretation: Implications for Patient Care. Philadelphia, Saunders; 1998.)
Lead Il
ause -
i
1
Early P wave
A in T wave
Lead V1

~
1

Early P wave in
B T wave, no QRS

FIGURE 7-29 A, Premature atrial contractions (PAC) shown in the third beat. B, A nonconducted
PAC. (Modified from Association of Critical-Care Nurses: Essentials of Critical Care Orientation.)



116 CHAPTER 7 Dysrhythmia Interpretation and Management

BOX 7-4 NAMES GIVEN TO EARLY
BEATS

e An early beat that occurs every other beat is called
bigeminy.

e An early beat that occurs every third beat is called
trigeminy.

e An early beat that occurs with frequency is given the name
of the underlying rhythm, and then the naming of the fre-
quency of early beats follows that name. An example is
sinus rhythm with bigeminal PACs.

the T wave. This is why comparing the shapes of the nor-

mal PQRST is a critical requirement in rhythm analysis.

The frequency of occurrence of PACs varies (Box 7-4).
Rhythm analysis

* Rate: The rate matches that of the underlying rhythm.

* Regularity: The PAC interrupts the regularity of the un-
derlying rhythm for a single beat. The PAC is followed by
a noncompensatory pause (see Box 7-3).

« Interval measurements: The PAC may have a different PR
interval than the normal sinus beat, usually shorter.

+ Shape and sequence: The P wave of the PAC is typically a
different shape than the sinus P wave. The T wave of the
preceding beat may be distorted if the P wave of the PAC
lies within it.

+  Patient response: PACs are usually well-tolerated, although
the patient may complain of palpitations.

+  Causes: Stimulants such as caffeine or tobacco, myocardial
hypertrophy or dilatation, ischemia, lung disease, hypoka-
lemia, and hypomagnesemia may cause PACs. It may also
be a normal variant.

+ Care and treatment: Increasing numbers of PACs may
occur before atrial fibrillation or atrial flutter. No treat-
ment is indicated for PACs.

Lead Il

Atrial Tachycardia

Atrial tachycardia is a rapid rhythm that arises from an ecto-

pic focus in the atria. Because of the fast rate, atrial tachycar-

dia can be a life-threatening dysrhythmia. The ectopic atrial
focus generates impulses more rapidly than the AV node can
conduct while still in the refractory phase from the previous
impulse, and these impulses are not transmitted to the ven-
tricles. Therefore more P waves may be seen than QRS com-
plexes and T waves. This refractoriness serves as a safety
mechanism to prevent the ventricles from contracting too
rapidly. The AV node may block impulses in a set pattern,
such as every second, third, or fourth beat. However, if the
ventricles respond to every ectopic atrial impulse, it is called

1:1 conduction, one P wave for each QRS complex. Because

the P wave arises outside the sinus node, the shape is different

from the sinus P wave (Figure 7-30).

If an abnormal P wave cannot be visualized on the ECG
but the QRS complex is narrow, the term supraventricular
tachycardia (SVT) is often used. This is a generic term that
describes any tachycardia that is not ventricular in origin; it
is also used when the source above the ventricles cannot be
identified, usually because the rate is too fast.

Rhythm analysis
+ Rate: The rate ranges from 150 to 250 beats per minute.

* Regularity: The rhythm is regular if all P waves are con-
ducted.

+ Interval measurements: The PR interval is different from
the sinus PR interval. If the ectopic P wave arises near the
junction, the PR interval may be shortened. If close to the
sinus node, it is nearer the normal PR interval in duration.

+ Shape and sequence: The P wave shape is different from
that of the sinus P wave. The QRS complex is narrow
unless there is a bundle branch block. If the P wave of the
ectopic rhythm occurs in the T wave, this may alter the
shape.

—
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FIGURE 7-30 Atrial tachycardia with 1:1 conduction.
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+ Patient response: The faster the tachycardia, the more
symptomatic the patient may become. This arises from
decreased cardiac output (see Box 7-2) and resultant de-
creased organ perfusion.

*  Causes: Atrial tachycardia can occur in patients with normal
hearts as well as those with cardiac disease. Causes include
digitalis toxicity, electrolyte imbalances, lung disease, isch-
emic heart disease, and cardiac valvular abnormalities.

+  Care and treatment: Treatment is directed at assessing the
patient’s tolerance of the tachycardia. If the rate is over 150
beats per minute and the patient is symptomatic, emer-
gent cardioversion is considered. Cardioversion is the de-
livery of a synchronized electrical shock to the heart by an
external defibrillator (see Chapter 10). Medications that
may be used include adenosine, beta-blockers, calcium
channel blockers, and amiodarone.?

Wandering Atrial Pacemaker

Wandering atrial pacemaker is a dysrhythmia characterized
by at least three different ectopic atrial foci followed by a QRS
complex at a rate less than 100 beats per minute. At least three
different P wave shapes are noted. P waves in wandering atrial
pacemaker can be upright, inverted, flat, pointed, notched,
and/or slanted in different directions. The PR interval varies
because the impulses originate from different locations
within the atria, taking various times to reach the AV node
(Figure 7-31).

Lead Il
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Rhythm analysis

+  Rate: Rate is less than 100 beats per minute.

* Regularity: The rate may be slightly irregular.

 Interval measurements: PR intervals vary based on the sites
of the ectopic foci.

+  Shape and sequence: At least three different P shapes are
noted. The QRS complex is narrow and followed by a
T wave.

+ Patient response: Patients usually tolerate this rhythm
unless the rate increases.

+ Causes: Lung disease such as chronic obstructive pulmo-
nary diseases may cause wandering atrial pacemaker. It
may also be a normal variant in the young and the elderly.

+ Care and treatment: No treatment is usually indicated.

Multifocal Atrial Tachycardia

Multifocal atrial tachycardia is essentially the same as wan-
dering atrial pacemaker, except the heart rate exceeds 100
beats per minute (Figure 7-32). At least three ectopic P waves
are noted. This dysrhythmia is almost exclusively found in
the patient with chronic obstructive pulmonary disease. Pul-
monary hypertension occurs and results in increased atrial
pressure and dilatation, creating irritable atrial foci.

Rhythm analysis
+ Rate: The heart rate is greater than 100 beats per minute.
*  Regularity: The rhythm is slightly irregular.
 Interval measurements: PR intervals vary.

bt}

FIGURE 7-31
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Wandering atrial pacemaker. Arrows indicate different shapes of P waves.

-
&

=0

FIGURE 7-32 Multifocal atrial tachycardia. Arrows indicate different shapes of P waves.
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+  Shape and sequence: P waves differ in shape. A P wave pre-
cedes every QRS complex, which is followed by a T wave.

+ Patient response: The response varies and is determined by
the patient’s tolerance of the tachycardia.

+  Causes: Chronic obstructive pulmonary disease causes
dilatation of the atria with resultant ectopic foci from the
stretched tissue.

+ Care and treatment: The treatment goal is to optimize the
patient’s pulmonary status.

Atrial Flutter

Atrial flutter arises from a single irritable focus in the
atria. The atrial focus fires at an extremely rapid, regular
rate, between 240 and 320 beats per minute.® The P waves
are called flutter waves and have a sawtooth appearance
(Figure 7-33, A). The ventricular response may be regular
or irregular based on how many flutter waves are con-
ducted through the AV node. The number of flutter waves
to each QRS complex is called the conduction ratio. The
conduction ratio may remain the same or vary depending

CHAPTER 7 Dysrhythmia Interpretation and Management

on the number of flutter waves that are conducted to the

ventricles. The description of atrial flutter might be con-

stant at 2:1, 3:1, 4:1, 5:1, and so forth, or it may be variable.

Flutter waves occur through the QRS complex and the

T wave, and often alter their appearance (Figure 7-33). It is

helpful to identify the best lead for visualizing the flutter

waves in atrial flutter and use this as the second monitor lead.
Rhythm analysis

*  Rate: Atrial rate is between 240 and 320 beats per minute
but is typically 300 beats per minute (one large box be-
tween flutter waves, Figure 7-33, B. Ventricular rate is
determined by the conduction ratio of the flutter waves.

*  Regularity: Flutter waves are regular but the QRS complex
and T waves may not be regular depending on the conduc-
tion ratio of the atrial flutter.

 Interval measurements: No PR interval is present. QRS and
QT intervals are normal unless distorted by a flutter wave.

+ Shape and sequence: P or flutter waves are consistent in
shape and look like tines on a sawtooth blade. QRST waves
are altered in shape by the flutter waves.

Atrial rate - 250-350 bpm

Flutter waves
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FIGURE 7-33 Atrial flutter. A, Flutter waves show sawtooth pattern. B, Enlarged view shows one

large box between flutter waves.
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+ Patient response: Usually the patient is asymptomatic
unless atrial flutter results in a tachycardia called rapid
ventricular response (RVR). Atrial flutter with RVR occurs
when atrial impulses cause a ventricular response greater
than 100 beats per minute.

+ Causes: Lung disease, ischemic heart disease, hyperthy-
roidism, hypoxemia, heart failure, and alcoholism can
cause atrial flutter.

+ Care and treatment: Alterations in atrial blood flow lead-
ing to blood stasis can cause clot formation. Patients iden-
tified with atrial flutter usually receive chronic antithrom-
botic therapy unless contraindicated. Rate control is
accomplished with medications that block the AV node.
Elective cardioversion may be performed once the patient
has been taking anticoagulants for approximately 6 weeks.
Interventional electrophysiological treatments including
ablation of the irritable focus may be done in the electro-
physiology lab.®

Atrial Fibrillation

Atrial fibrillation is the most common dysrhythmia observed
in clinical practice.® Atrial fibrillation arises from multiple
ectopic foci in the atria, causing chaotic quivering of the atria
and ineffectual atrial contraction. The AV node is bombarded
with hundreds of atrial impulses and conducts these im-
pulses in an unpredictable manner to the ventricles. The
atrial rate may be as high 700 and no discernible P waves
can be identified, resulting in a wavy baseline and an ex-
tremely irregular ventricular response. This irregularity is
called irregularly irregular (Figure 7-34). The ineffectual con-
traction of the atria results in loss of atrial kick. If too many
impulses conduct to the ventricles, atrial fibrillation with
rapid ventricular response may result and compromise car-
diac output. When atrial fibrillation occurs sporadically it is
called paroxysmal atrial fibrillation.

If the atrial impulse is conducted through the ventricles
in a normal fashion, the QRS complex is narrow and appears
normal although irregularly irregular. But if the impulse
reaches one of the bundle branches before full repolariza-
tion, the QRS complex is widened in classic bundle branch

Lead V1
I

Fibrillation waves

block morphology. The widened QRS is due to the delay

caused by the bundle branch block, and results in slowed

conduction through either the right or left ventricle, depend-
ing on which bundle branch has not fully repolarized. When
this event occurs, the impulse is said to be aberrantly con-

ducted (Figure 7-35).

In atrial fibrillation, aberrantly conducted beats are re-
ferred to as Ashman beats. Ashman beats are more likely to
occur when an atrial impulse arrives at the AV node just after
a previously conducted impulse (see Figure 7-35). Ashman
beats are often seen when the rate changes from slower to
faster, referred to as a long-short cycle. Ashman beats are not
clinically significant.

One complication of atrial fibrillation is thromboembo-
lism. The blood that collects in the atria is agitated by fibrilla-
tion, and normal clotting is accelerated. Small thrombi, called
mural thrombi, begin to form along the walls of the atria.
These clots may dislodge, resulting in pulmonary embolism
or stroke.

Rhythm analysis
*  Rate: Atrial rate is uncountable; ventricular rate may vary

widely.

* Regularity: Ventricular response is irregularly irregular,
unless the patient has complete heart block. In complete
heart block, the ventricular response is regular, widened,
and between 20 and 40 beats per minute.

« Interval measurements: PR interval is absent. The QRS
complex and QT interval are normal in duration unless a
bundle branch block exists.

+ Shape and sequence: No recognizable or discernible P
waves are present. The isoelectric line is wavy. QRS waves
are consistent in shape unless aberrantly conducted. The
QRS complex is followed by a T wave.

* Patient response: The patient may or may not be aware of
the atrial fibrillation. If the ventricular response is rapid,
the patient may show signs of decreased cardiac output, or
worsening of heart failure symptoms.

+  Causes: Ischemic heart disease, valvular heart disease, hy-
perthyroidism, lung disease, heart failure, and aging may
cause atrial fibrillation.

FIGURE 7-34 Atrial fibrillation.
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FIGURE 7-35 Atrial fibrillation with single aberrantly conducted beat (9th beat) due to right

bundle branch block.

« Care and treatment: As with atrial flutter, alterations in
blood flow and hemostasis may predispose the patient to
clot formation. If there are no contraindications, the patient
is prescribed anticoagulants. After at least 4 to 6 weeks of
antithrombotic therapy, elective cardioversion can be con-
sidered. Amiodarone may be administered to enhance suc-
cess of cardioversion. Ventricular rate control is attained by
administration of AV nodal blocking agents. As with atrial
flutter, ablation may be attempted. Symptomatic tachycar-
dia is usually treated with medications because of the risk of
thromboembolism. Emergent cardioversion is considered if
the tachycardia is associated with hemodynamic instability.?

Dysrhythmias of the Atrioventricular Node

Dysrhythmias of the AV node are called junctional rhythms, which
include junctional escape rhythm, premature junctional contrac-
tions (PJCs), accelerated junctional rhythm, junctional tachycar-
dia, and paroxysmal supraventricular tachycardia. Several ECG
changes are common to all junctional dysrhythmias. These
changes include P-wave abnormalities and PR-interval changes.

P-Wave Changes

Because of the location of the AV node—in the center of
the heart—impulses generated may be conducted forward,

backward, or both. With the potential of forward, backward,

or bidirectional impulse conduction, three different P wave-

forms may be associated with junctional rhythms:

1. When the AV node impulse is conducted backward, the
impulse enters the atria first. Conduction back toward the
atria allows for at least partial depolarization of the atria.
When depolarization occurs backward, an inverted P wave
is created. Once the atria have been depolarized, the im-
pulse then moves down the bundle of His and depolarizes
both ventricles normally (Figure 7-36, A). A short PR in-
terval (<0.12 second) is noted.

2. When the impulse is conducted both forward and back-
ward, P waves may be present after the QRS complex. In this
type of conduction, the impulse first moves into the ven-
tricles, depolarizing them and creating a QRS complex.
Because the impulse is also conducted backward, some
atrial depolarization occurs, and a late P wave is noted
after the QRS complex (Figure 7-36, B).

3. When the AV node impulse moves forward, P waves
may be absent because the impulse enters the ventricle
first. The atria receives the wave of depolarization at
the same time as the ventricles; thus, because of the
larger muscle mass of the ventricles, there is no P wave
(Figure 7-36, C).
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FIGURE 7-36 P waves in junctional dysrhythmias. A, Backward
conduction with inverted P wave. B, Forward and backward
conduction with retrograde P wave. C, Forward conduction
with absent P wave.

Junctional Escape Rhythm

Junctional escape rhythms occur when the dominant pace-
maker, the SA node, fails to fire. A junctional escape rhythm
has either an inverted P wave and short PR interval preced-
ing the QRS complex, a P wave that follows the QRS com-
plex (retrograde), or no visible P wave. The escape rhythm
may consist of many successive beats (Figure 7-37, A) or it
may occur as a single escape beat that follows a pause, such
as a sinus pause (Figure 7-37, B).
Rhythm analysis

+ Rate: Heart rate is 40 to 60 beats per minute.

*  Regularity: The rhythm is regular.

« Interval measurements: If a P wave is present before the
QRS complex, the PR interval is shortened less than 0.12
milliseconds. QRS complex is normal.

+  Shape and sequence: P waves may be inverted, follow the
QRS complex, or be absent.

+ Patient response: The patient is assessed for tolerance of
the bradycardia.

+  Causes: The escape rhythm results from loss of sinus node
activity.

« Care and treatment: Determine the patient’s tolerance of
the bradycardia. Alert the provider of the change in
rhythm. If symptomatic, administer atropine; consider
transcutaneous pacing, dopamine infusion, or epineph-
rine infusion.’

Accelerated Junctional Rhythm and Junctional

Tachycardia

The normal intrinsic rate for the AV node and junctional tissue

is 40 to 60 beats per minute, but rates can accelerate. An accel-

erated junctional rhythm has a rate between 60 and 100 beats
per minute (Figure 7-38, A) and the rate for junctional tachy-

cardia is greater than 100 beats per minute (Figure 7-38, B).
Rhythm analysis

* Rate: Accelerated junctional rhythm is 60 to 100 beats per
minute. Junctional tachycardia rhythm is greater than 100
beats per minute.

*  Regularity: Regular

« Interval measurements: If a P wave is present before the
QRS, the PR interval is shortened less than 0.12 ms. QRS
is followed by T wave and both are normal in shape.

+ Shape and sequence: If P wave precedes QRS, it is inverted
or upside down, the P wave may not be visible or may fol-
low the QRS.

+ Patient response: Patient may have a decrease in cardiac
output and hemodynamic instability, depending on the
rate.

+  Causes: SA node disease, ischemic heart disease, electro-
lyte imbalances, digitalis toxicity, and hypoxemia can be
causes.

+  Care and treatment: Assess and treat the tachycardia if the
patient is hemodynamically unstable. Alert the provider of
the change in rhythm.

Premature Junctional Contractions

Irritable areas in the AV node and junctional tissue can gener-

ate premature beats that are earlier than the next expected beat

(Figure 7-39). These premature beats are similar to PACs but

with characteristics of a junctional beat. The regularity of the

underlying rhythm is interrupted by the premature junctional
beat. The premature junctional contraction (PJC) is followed
by a noncompensatory pause.

Rhythm analysis

*  Rate: That of the underlying rhythm.

*  Regularity: Underlying rhythm is interrupted by a prema-
ture beat that momentarily disrupts regularity.

 Interval measurements: The PJC is early, thus next to the
T wave.

+ Shape and sequence: If P wave precedes QRS, it is inverted,
may not be visible, or follows the QRS. QRS is followed by
T wave and both are normal in shape.

*  Patient response: Well tolerated but patient may experience
palpitations if the PJCs occur frequently.

+  Causes: Normal variant; digitalis toxicity; ischemic or val-
vular heart disease; heart failure; response to endogenous
or exogenous catecholamines, such as epinephrine.

*  Care and treatment: No treatment indicated.
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FIGURE 7-37 A, Junctional escape rhythm. B, Junctional escape beat.
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FIGURE 7-38 A, Accelerated junctional rhythm. B, Junctional tachycardia.
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FIGURE 7-39 Sinus rhythm with premature junctional contraction (PJC).
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FIGURE 7-40 Paroxysmal supraventricular tachycardia (PSVT). A, The abrupt onset initiated by a

PJC. B, The abrupt cessation of the PSVT.

Paroxysmal Supraventricular Tachycardia
Paroxysmal supraventricular tachycardia (PSVT) occurs
above the ventricles, and it has an abrupt onset and cessa-
tion. It is initiated by either a PAC or a PJC. An abnormal
conduction pathway through the AV node or an accessory
pathway around the AV node results in extreme tachycar-
dia. The QRS complex is typically narrow and a P wave
may or may not be present. The primary criteria are those
of the abrupt onset and cessation of the dysrhythmia
(Figure 7-40, A-B).
Rhythm analysis
* Rate: Heart rate is 150 to 250 beats per minute.
*  Regularity: The rhythm is regular.
+ Interval measurements: If the P wave is present, the PR
interval is shortened. Other intervals are normal.
+  Shape and sequence: P wave (if present) and QRS complex
are consistent in shape. The QRS complex is narrow and

followed by a T wave.
+ Patient response: The patient may be asymptomatic or
symptomatic.

+  Causes: PSVT often occurs in healthy, young adults with-
out structural heart disease. It may be precipitated by in-
creased catecholamines, stimulants, heart disease, electro-
lyte imbalances, and anatomical abnormality.

+  Care and treatment: If the patient is asymptomatic, vagal
maneuvers may be attempted. If the patient is symptom-
atic and the heart rate is over 150 beats per minute,
emergent cardioversion is considered. Adenosine or AV
nodal blocking agents are usually administered. Once
stabilized, the patient is referred for further evaluation
by an electrophysiologist.

Dysrhythmias of the Ventricle

Ventricular dysrhythmias arise from ectopic foci in the ven-
tricles. Because the stimulus depolarizes the ventricles in a
slower, abnormal way, the QRS complex appears widened
and has a bizarre shape. The QRS complex is wider than
0.12 seconds and often wider than 0.16 seconds. The polar-
ity of the T wave is opposite that of the QRS complex.

Depolarization from abnormal ventricular beats rarely
activates the atria in a retrograde fashion. Therefore most
ventricular dysrhythmias have no apparent P waves. How-
ever, if a P wave is present, it is usually seen in the T wave of
the following beat; or it has no relationship to the QRS com-
plex and is dissociated from the ventricular rhythm. Ventric-
ular dysrhythmias can be life-threatening, thus fast recogni-
tion and intervention is imperative.

Premature Ventricular Contractions

Premature ventricular contractions (PVCs) are a common
ventricular dysrhythmia. PVCs are early beats that interrupt
the underlying rhythm; they can arise from a single ectopic
focus or from multiple foci within the ventricles. A single
ectopic focus produces PVC waveforms that look alike, called
unifocal PVCs ((Figure 7-41, A, C). Waveforms of PVCs aris-
ing from multiple foci are not identical and are called multi-
focal PVCs (Figure 7-41, B). PVCs do not generally reset the
sinus node, so the next sinus beat following the pause occurs
on time. This is called a compensatory pause.

PVCs may occur in a predictable pattern, such as every
other beat, every third beat, or every fourth beat. Box 7-4 lists
the nomenclature for early beats. Bigeminal PVCs are noted in
Figure 7-41, A. PVCs can also occur sequentially. Two PVCs in
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FIGURE 7-41 Premature ventricular contractions (PVCs). A, Sinus rhythm with unifocal PVCs. 1 is
the sinus beat; 2 points to the presence of an inverted T wave. B, Sinus rhythm with multifocal
PVCs; note the different configuration of the PVCs, indicating generation from more than one fo-
cus. C, The PVCs are in pairs and look the same, indicating that they are from the same foci.

a row are called a pair (Figure 7-41, C), and three or more
in a row are called nonsustained ventricular tachycardia.

The peak of the T wave through the downslope of the T
wave is considered the vulnerable period, which coincides
with partial repolarization of the ventricles. If a PVC occurs
during the T wave, ventricular tachycardia may occur. When
the R wave of PVC falls on the T wave of a normal beat, it is
referred to as the R-on-T phenomenon (Figure 7-42, A, B).

PVCs may occur in healthy individuals and usually do not
require treatment. The nurse must determine if PVCs are
increasing in number by evaluating the trend. If PVCs are
increasing, the nurse should evaluate for potential causes
such as electrolyte imbalances, myocardial ischemia or injury,
and hypoxemia. Runs of nonsustained ventricular tachycar-
dia may be a precursor to development of sustained ventricu-
lar tachycardia.

Rhythm analysis
+  Rate: The rate matches the underlying rhythm.

* Regularity: The rhythm is interrupted by the premature
beat.

+ Interval measurements: There is no PR interval and the
QRS complex is greater than 0.12 seconds.

+ Shape and sequence: The QRS complex of the PVC is wide
and bizarre looking. The T wave may be oriented opposite
to the direction of the QRS complex of the PVC.

«  Patient response: PVCs may be experienced as palpitations.
Patients may become symptomatic if the PVCs occur fre-
quently.

+ Causes: Hypoxemia, ischemic heart disease, hypokalemia,
hypomagnesemia, acid-base imbalances, and increased
catecholamine levels can cause PVCs.

+ Care and treatment: Treat the cause if PVCs are increasing
in frequency.

Ventricular Tachycardia

Ventricular tachycardia (VT) is a rapid, life-threatening
dysrhythmia originating from a single ectopic focus in the
ventricles. It is characterized by at least three PVCs in a row.
VT occurs at a rate greater than 100 beats per minute, but the
rate is usually around 150 beats per minute and may be up to
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FIGURE 7-42 R-on-T. A, Single PVC on T wave. B, PVC causing ventricular fibrillation.
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FIGURE 7-43 Ventricular tachycardia.

250 beats per minute. Depolarization of the ventricles is ab-
normal and produces a widened QRS complex (Figure 7-43).
The patient may or may not have a pulse.

The wave of depolarization associated with ventricular
tachycardia rarely reaches the atria. Therefore P waves are usu-
ally absent. If P waves are present, they have no association

with the QRS complex. The sinus node may continue to depo-
larize at its normal rate, independent of the ventricular ecto-
pic focus. P waves may appear to be randomly scattered
throughout the rhythm, but the P waves are actually fired at a
consistent rate from the sinus node. This is called AV dissocia-
tion, another clue that the rhythm is VT. Occasionally a P wave
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will “capture” the ventricle because of the timing of atrial de-

polarization, interrupting the VT with a single capture beat

that appears normal and narrow. Then the VT reoccurs. Cap-
ture beats are a diagnostic clue to differentiating wide com-
plex tachycardias.

Torsades de pointes (“twisting about the point”) is a
type of VT that is caused by a prolonged QT interval. Un-
like VT, where the QRS complex waveforms have similar
shapes, torsades de pointes is characterized by the pres-
ence of both positive and negative complexes that move
above and below the isoelectric line. This lethal dysrhyth-
mia is treated as pulseless VT.> Magnesium deficiency is
often a cause of this dysrhythmia.* The dysrhythmia can
often be prevented by routine measurement of the QT/
QTec intervals, especially if the patient is receiving drugs
that prolong the QT interval. Increases in QT/QTc interval
are reported to the provider, potential drug-related causes
are explored, and magnesium levels are monitored and
corrected (Figure 7-44).°

Rhythm analysis
+ Rate: The heart rate is 110 to 250 beats per minute.

*  Regularity: The rhythm is regular unless capture beats
occur and momentarily interrupt the VT.

o Interval measurements: There is no PR interval. The QRS
complex is greater than 0.12 seconds and often wider than
0.16 seconds

+ Shape and sequence: QRS waves are consistent in shape but
appear wide and bizarre. The polarity of the T wave is op-
posite to that seen in the QRS complex.

«  Patient response: If enough cardiac output is generated by the
VT, a pulse and blood pressure are present. If cardiac output
is impaired, the patient has signs and symptoms of low car-
diac output; the patient may experience a cardiac arrest.

+  Causes: Hypoxemia, acid-base imbalance, exacerbation of
heart failure, ischemic heart disease, cardiomyopathy, hy-
pokalemia, hypomagnesemia, valvular heart disease, ge-
netic abnormalities, and QT prolongation are all possible
causes of VT.

+ Care and treatment: Determine whether the patient has
a pulse. If no pulse is present, provide emergent basic
and advanced life support interventions, including defi-
brillation.’ If a pulse is present and the blood pressure is
stable, the patient can be treated with intravenous amio-
darone or lidocaine. Cardioversion is used as an emer-
gency measure in patients who become hemodynami-
cally unstable but continue to have a pulse.

Ventricular Fibrillation

Ventricular fibrillation (VF) is a chaotic rhythm character-
ized by a quivering of the ventricles, which results in total loss
of cardiac output and pulse. VF is a life-threatening emer-
gency, and the more immediate the treatment, the better the
survival will be. VF produces a wavy baseline without a
PQRST complex (Figure 7-45).

Because a loose lead or electrical interference can produce

a waveform similar to VE it is always important to immedi-

ately assess the patient for pulse and consciousness.
Rhythm analysis

* Rate: Heart rate is not discernible.

* Regularity: Heart rhythm is not discernible.

* Interval measurements: There are no waveforms.

+ Shape and sequence: The baseline is wavy and chaotic, with
no PQRST complexes.

« Patient response: The patient is in cardiac arrest.

+ Causes: VF can be caused by ischemic and valvular heart
disease, electrolyte and acid-base imbalances, and QT pro-
longation.

+ Care and treatment: Immediate BLS and ACLS interven-
tions are required.

Idioventricular Rhythm or Ventricular Escape Rhythm

Idioventricular rhythm is an escape rhythm that is gener-
ated by the Purkinje fibers. This rhythm emerges only when
the SA and AV nodes fail to initiate an impulse. The Pur-
kinje fibers are capable of an intrinsic rate of 20 to 40 beats
per minute. Because this last pacemaker is located in the

A is presented at 100% for a 6-second strip. B has been reduced to 55% of actual size to be able to
see a longer waveform over 12 seconds, showing how a patient goes into and comes out of rhythm.

FIGURE 7-44 Torsades de pointes.
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FIGURE 7-46 A, Ventricular escape rhythm or idioventricular rhythm. B, Two ventricular escape
beats followed by sinus rhythm.
ventricles, the QRS complex appears wide and bizarre with If the rate is between 40 and 100 beats per minute, this
a slow rate (Figure 7-46, A-B). rhythm is called accelerated idioventricular rhythm (AIVR).
An idioventricular rhythm is considered a lethal dysrhyth- This wide complex rhythm is often seen following reperfu-
mia because the Purkinje fiber pacemakers may cease to fire, sion of a coronary artery by thrombolytics; percutaneous
resulting in asystole. A single ventricular escape beat may coronary interventions, such as angioplasty or stent place-
occur following a pause if the junctional escape pacemaker ment; and cardiac surgery (Figure 7-47).

does not fire (see Figure 7-46, A-B).
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Lead V1
FIGURE 7-47 Accelerated idioventricular rhythm (AIVR).
Rhythm analysis Asystole

Rate: The rate of idioventricular rhythm is 20 to 40 beats per
minute, and the rate of AIVR is 40 to 100 beats per minute.
Regularity: The rhythm is regular.

Interval measurements: No P waves are present, and the
QRS complex is greater than 0.12 seconds.

Shape and sequence: QRS waves are wide and bizarre in
shape. The QRS complex is followed by a T wave of op-
posite polarity.

Patient response: The extreme bradycardia may cause
the same symptoms as any severe bradycardia. This
mechanism is the last backup pacemaker and asystole
may occur.

Causes: Failure of the SA and AV nodal pacemakers causes
idioventricular rhythm.

Care and treatment: Initiate BLS and ACLS protocols.
Consider emergent transcutaneous pacing.

Lead Il

Asystole is characterized by complete cessation of electri-
cal activity. A flat baseline is seen, without any evidence
of P, QRS, or T waveforms. A pulse is absent and there
is no cardiac output; cardiac arrest has occurred (Figure
7-48, A).

Asystole often occurs following VF or ventricular escape
rhythm. Following a ventricular escape rhythm this rhythm
is referred to as ventricular standstill (Figure 7-48, B). Pulse
should be immediately assessed because a lead or electrode
coming off may mimic this dysrhythmia. During cardiac
arrest situations, if asystole occurs when another rhythm has
been monitored, a check of two leads should occur to confirm
asystole.

Rhythm analysis
* Rate: Heart rate is absent.

* Regularity: Heart rhythm is absent.

FIGURE 7-48 A, Asystole.

B, Ventricular standstill.
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o Interval measurements: PQRST waveforms are absent.

+ Shape and sequence: Waveform is a flat or undulating line
on the monitor.

+  Patient response: The patient is in cardiac arrest.

+  Causes: Asystole is usually preceded by another dysrhyth-
mia such as VF or ventricular escape rhythm.

+  Care and treatment: BLS and ACLS protocols are initiated
for asystole.

Atrioventricular Blocks

AV block, which is also known as heart block, refers to an in-
ability of the AV node to conduct sinus impulses to the ven-
tricles in a normal manner. AV blocks can cause a delay in
conduction from the SA node through the AV node, or com-
pletely block conduction intermittently or continuously. AV
blocks may arise from normal aging of the conduction sys-
tem or be caused by damage to the conduction system from
ischemic heart disease.

Four types of AV block exist, each categorized in terms of
degree. The four types of block are first-degree, second-
degree type I, second-degree type II, and third-degree. The
greater the degree of block, the more severe are the conse-
quences. First-degree block has minimal consequences,
whereas third-degree block may be life-threatening.

First-Degree AV Block

First-degree AV block describes consistent delayed conduc-
tion through the AV node or the atrial conductive tissue. It is
represented on the ECG as a prolonged PR interval. It is a
common dysrhythmia in the elderly and in patients with
cardiac disease. As the normal conduction pathway ages or
becomes diseased, impulse conduction becomes slower than
normal (Figure 7-49).
Rhythm analysis

*  Rate: Heart rate is determined by the underlying rhythm.

*  Regularity: The underlying rhythm determines regularity.

+ Interval measurements: PR interval is prolonged and is
greater than 0.20 seconds. QRS complex and QT/QT.
measurements are normal.

+ Shape and sequence: P and QRS waves are consistent in
shape. P waves are small and rounded. A P wave precedes
every QRS complex, which is followed by a T wave.

« Patient response: AV block is well tolerated.

Lead lll

+  Causes: Aging and ischemic and valvular heart disease can
cause AV block.
+ Care and treatment: No treatment is required.

Second-Degree Heart Block

Second-degree heart block refers to AV conduction that is

intermittently blocked. Two types of second-degree block

may occur, and each has specific diagnostic criteria for accu-
rate diagnosis.

Second-degree AV block type I. Also called Mobitz I or
Wenckebach phenomenon, second-degree AV block type I is
represented on the ECG as a progressive lengthening of the PR
interval until there is a P wave without a QRS complex. The
AV node progressively delays conduction to the ventricles re-
sulting in a longer PR intervals until finally a QRS complex is
dropped. The PR interval following the dropped QRS com-
plex is shorter than the PR interval preceding the dropped
beat. By not conducting this one beat, the AV node recovers
and is able to conduct the next atrial impulse (Figure 7-50). If
dropped beats occur frequently, it is useful to describe the
conduction ratio, such as 2:1, 3:1, or 4:1.

Rhythm analysis
* Rate: The rate is slower than the underlying rhythm

because of the dropped beat.

*  Regularity: P-P intervals stay the same but the R-R inter-
vals shorten until the dropped beat.

* Interval measurements: The PR interval becomes progres-
sively longer until a QRS complex is dropped. The PR inter-
val before the dropped QRS is longer than the PR interval
of the next conducted PQRST waveforms.

+ Shape and sequence: P and QRS waves are consistent in
shape. P waves are small and rounded. A P wave precedes
every QRS complex, which is followed by a T wave.

« Patient response: This rhythm is usually well tolerated un-
less there is an underlying bradycardia, or frequent
dropped beats.

+  Causes: Aging, AV nodal blocking drugs, acute inferior wall
myocardial infarction or right ventricular infarction, isch-
emic heart disease, digitalis toxicity, and excess vagal response
are all possible causes of second-degree AV block type L.

+ Care and treatment: This type of block is usually well tol-
erated and no treatment is indicated unless the dropped
beats occur frequently. If the patient is symptomatic,

FIGURE 7-49 First-degree AV block.
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FIGURE 7-51 Second-degree AV block type Il (Mobitz Il). A, The PR interval is constant; at the 3rd
and 9th P waves, there is no QRS following the P wave. B, No QRS follows the 4th and 7th P

Waves.

drugs that may contribute to the rhythm are discontinued,

and potentially a permanent pacemaker may be consid-

ered in selected individuals (rare).

Second-degree AV block type Il. Second-degree AV block
type I (Mobitz II) is a more critical type of heart block that
requires early recognition and intervention. The conduction

abnormality occurs below the AV node, either in the bundle
of His or the bundle branches. A P wave is generated but is
not conducted to the ventricles for one or more beats. The
PR interval remains the same throughout with the exception
of the dropped beat(s) (Figure 7-51). Second-degree block
type II is often associated with a bundle branch block and
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a corresponding widened QRS complex; however, narrow

QRS complexes may be observed. Second-degree block type

II can progress to the more clinically significant third-degree

block and may cause the patient to be symptomatic.
Rhythm analysis

+ Rate: Heart rate is slower than the underlying rhythm
because of the dropped beats.

* Regularity: P waves are regular, but QRS complexes are
occasionally absent.

+ Interval measurements: Intervals are constant for the un-
derlying rhythm. PR intervals of the conducted beats do
not change. QRS complexes may be widened because of a
bundle branch block.

+ Shape and sequence: P and QRS waves are consistent in
shape. P waves are small and rounded. QRS complexes are
missing.

«  Patient response: The patient may tolerate one missed beat,
but symptoms may occur if frequent beats are missed.

+  Causes: Heart disease, increased vagal tone, conduction
system disease, ablation of the AV node, and inferior and
right ventricular myocardial infarctions are possible causes
of second-degree AV block type II.

+ Care and treatment: Patient may require a pacemaker, ad-
ministration of atropine, and transcutaneous or transve-
nous pacing for emergent treatment.’

Lead Il

Third-Degree Block

Third-degree block is often called complete heart block be-
cause no atrial impulses are conducted through the AV node
to the ventricles. The block in conduction can occur at the
level of the AV node, the bundle of His, or the bundle
branches.

In complete heart block, the atria and ventricles beat in-
dependently of each other because the AV node is com-
pletely blocked to the sinus impulse and it is not conducted
to the ventricles. An escape rhythm arises from the junc-
tional tissue or the ventricles. The atria beat at one rate, and
the ventricles beat at a different rate. The atrial rate is dic-
tated by the sinus node. The ventricular rate is slow, and
usually only a ventricular or junctional escape rhythm is
present. No communication exists between the atria and
ventricles. Third-degree block is a type of AV dissociation
(Figure 7-52).

One hallmark of third-degree heart block is that the P
waves have no association with the QRS complexes and
appear throughout the QRS waveform. Both the P-P and R-R
intervals are regular, but the rates for each are different be-
cause they have no relationship to each other. Whenever a
rhythm strip appears to have no consistent, predictable rela-
tionship between P waves and QRS complexes, third-degree
block is considered.
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FIGURE 7-52 Third-degree AV block (complete heart block). A, P waves regular and present
throughout at an atrial rate of 94 beats per minute and ventricular rhythm of 30 beats per minute.
The P waves are not associated with the QRS complexes. B, Similar tracing; atrial rate 100 and

ventricular rate of 30.
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Rhythm analysis

* Rate: The atrial rate is greater than the ventricular rate.

*  Regularity: P-P intervals are regular and R-R intervals are
regular, but they not associated with each other.

+ Interval measurements: There is no PR interval in the
absence of conduction. The QRS complex is often widened
greater than 0.12 seconds with a ventricular escape rhythm.

+ Shape and sequence: P and QRS waves are consistent in
shape. P waves are small and rounded. The QRS complex
is followed by a T wave. There is no relationship between
the P waves and QRS complexes.

+ Patient response: Patients may become symptomatic be-
cause of the bradycardia of the escape rhythm.

+  Causes: Ischemic heart disease, acute myocardial infarc-
tion, and conduction system disease are possible causes of
third-degree heart block.

+ Care and treatment: Treatments include transcutaneous
or transvenous pacing and implanting a permanent
pacemaker.

CARDIAC PACEMAKERS

A cardiac pacemaker delivers electrical current to the myo-
cardium to stimulate depolarization when the heart rate is
too slow or the heart is unable to initiate and/or conduct a
native beat. A pacemaker is often implanted to treat symp-
tomatic bradycardia, which may occur from a number
of different pathophysiological conditions. These include
second-degree AV block type II, third-degree AV block, and
sick sinus syndrome. The need for a pacemaker may be tem-
porary (e.g., after an acute myocardial infarction or cardiac
surgery) or permanent. Battery-operated, external pulse gen-
erators are used to provide electrical energy for temporary
transvenous pacemakers. Implanted permanent pacemakers
are used to treat chronic conditions. These devices have a bat-
tery life of up to 10 years, which varies based on the manu-
facturer’s recommendations.

It is important that patients be assessed for the need for
pacing. Unnecessary pacing may lead to worsened outcomes,
including heart failure, rehospitalization, increased mortality,
and new onset of atrial fibrillation.”

Temporary Pacemakers

Types of temporary pacemakers include the following:

+  Transcutaneous: Electrical stimulation is delivered through
the skin via external electrode pads connected to an exter-
nal pacemaker (a defibrillator with pacemaker functions;
see Chapter 10).

+ Transvenous: A pacing catheter is inserted (Figure 7-53)
percutaneously into the right ventricle, where it contacts
the endocardium near the ventricular septum. It is con-
nected to a small external pulse generator (Figure 7-54) by
electrode wires. Note the electrical ports on the pacing
catheter which are covered by black caps (see Figure 7-53).
These are connected to the pulse generator (see Figure
7-54) whereupon pacing thresholds are set for each spe-
cific patient.

FIGURE 7-53 Balloon-tipped bipolar lead wire for transve-
nous pacing. (From Wiegand DLM: AACN Procedure Manual
for Critical Care. 6th ed. St. Louis: Elsevier, 2011.)

FIGURE 7-54 Single-chamber temporary pulse generator.
(Courtesy Medtronic USA, Inc. Minneapolis, Minnesota).
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FIGURE 7-55 Epicardial wires. (From Wiegand DLM: AACN
Procedure Manual for Critical Care. 6th ed. St. Louis: Elsevier,
2011.)

+  Epicardial: Pacing wires are inserted into the epicardial wall
of the heart during cardiac surgery (Figure 7-55); wires are
brought through the chest wall and can be connected to a
pulse generator if needed (Figure 7-56). Note that there are
only two pacing wires shown in Figure 7-55; however, in
cardiac bypass surgery patients, there are often four wires
placed through the chest wall of the patient, two wires from
the atrium and two wires from the ventricles. These four

FIGURE 7-56 Dual-chamber temporary pulse generator.
(Courtesy Medtronic USA, Inc. Minneapolis, Minnesota).
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wires are connected to the temporary pacemaker (see Figure
7-56), and pacing thresholds are set for each patient.

Permanent Pacemakers

Permanent pacemakers have electrode wires that are typically
placed transvenously through the cephalic or subclavian vein
into the heart chambers (Figure 7-57). The leads are attached
to the pulse generator, placed in a surgically created pocket
just below the left clavicle.

Pacemakers may be used to stimulate the atrium, ventricle,
or both chambers (dual-chamber pacemakers). Atrial pacing
is used to mimic normal conduction and to produce atrial
contraction, thus providing atrial kick. Ventricular pacing
stimulates ventricular depolarization and is commonly used
in emergency situations or when pacing is required infre-
quently. Dual-chamber pacing allows for stimulation of both
atria and ventricles as needed to synchronize the chambers
and mimic the normal cardiac cycle.

Permanent pacemakers may be programmed in a variety
of ways, and a standardized code is used to determine the
pacing mode that is programmed. The North American Soci-
ety of Pacing and Electrophysiology (NASPE) and the British
Pacing and Electrophysiology Group have revised the stan-
dardized generic code for pacemakers; it is described in
Chapter 12. It is important to know the programming infor-
mation for the pacemaker to assess proper functioning on the
rhythm strip.

Terms for Pacemaker Function

Other terms used in describing pacemaker function are
mode, rate, electrical output, sensitivity, sense-pace indicator,
and AV interval.

Mode. Pacemakers can be operated in a demand mode or
fixed rate (asynchronous) mode. The demand mode paces
the heart when no intrinsic or native beat is sensed. For
example, if the rate control is set at 60 beats per minute, the
pacemaker will only pace if the patient’s heart rate drops to
less than 60. The fixed rate mode paces the heart at a set
rate, independent of any activity the patient’s heart gener-
ates. The fixed rate mode may compete with the patient’s
own rhythm and deliver an impulse on the T wave (R on T),
with the potential for producing ventricular tachycardia or
fibrillation. The demand mode is safer and is the mode of
choice.

Rate. The rate control determines the number of impulses
delivered per minute to the atrium, the ventricle, or both. The
rate is set to produce effective cardiac output and to reduce
symptoms.

Electrical output. The electrical output is the amount of elec-
trical energy needed to stimulate depolarization. The output is
measured in milliamperes (mA), of which it varies depending on
the type of pacing. Transcutaneous pacing requires higher mil-
liamperes than transvenous or epicardial pacing, because the
electrical energy must be delivered through the chest wall.

Sensitivity. The sensitivity is the ability of the pacemaker to
recognize the body’s intrinsic or native electrical activity. It is
measured in millivolts (mV). Some temporary pacemakers
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