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Best Practices in Orthopaedic

Inpatient Care

Pauline I. Esoga © Kiristin L. Seidl

Most patients admitted in the hospital requiring skilled nurs-
ing care are at risk for adverse events or complications from
their conditions and treatments. They require close observa-
tion during their hospital stays, and care providers must be
prepared to detect and intervene quickly when complica-
tions occur. Orthopaedic patients are a unique surgical pa-
tient population in that their underlying physical conditions,
operative locations, and comorbidities can place them at
higher risk for complications or adverse events than many
other surgical patients. Orthopaedic patients are usually ad-
mitted to general acute care surgical units where there are
no monitoring devices and the staffing ratios are less in-
tense. In the event that a higher level of surveillance is
needed, current practice is to transfer the patient to a care
area with telemetry or hardwired monitoring capability,
which can result in deviation from the orthopaedic care
pathway. In this article, we describe the implementation of
best care practices that combine lower nurse to patient ra-
tios, innovative and effective patient education, and contin-
uous surveillance using novel technology in an orthopaedic
unit. Data demonstrate that this multifaceted approach to
high-quality orthopaedic care has contributed to better pa-
tient outcomes.

ealthcare institutions are evolving because of

quality, economic, and demographic pres-

sures. This evolution is increasingly evident

in the demographics of the inpatient popula-
tion, as most routine treatments are delivered in the
outpatient care setting versus the traditional inpatient
setting. Therefore, patients who are admitted to the hos-
pital for more intense procedures and treatments qual-
ify as higher risk patients than in years past
(HealthLeaders, 2010). This “higher risk” designation is
applied to all patient groups now and is not limited to
patients in the intensive care unit (ICU), the intermedi-
ate care unit (IMC), and telemetry units.

Hospitalized Orthopaedic Patients

Orthopaedic patients often have existing conditions
that can complicate operative procedures. These condi-
tions include preexisting comorbidities such as diabetes
or heart disease, advanced age, and varying levels of
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obesity that increase the potential for adverse events
during the perioperative experience (Unbeck, Muren, &
Lillkrona, 2008). Because these patients require longer
stays than the outpatient care setting can afford, they
are admitted to the hospital and require close observa-
tion to monitor for potential complications from the
high-risk orthopaedic procedures (HealthLeaders,
2010). Potential complications range from the hazards
of surgically manipulating the bones, such as bleeding,
venous thromboembolic disorders, and fat embolism,
to the adverse reactions that can result from the medi-
cations or the blood transfusions that patients receive.

Caring for the orthopaedic patient is a multidisci-
plinary responsibility, and the care team consists of the
primary surgeon, specialty physician(s), the physical
therapist, and the nurse. The typical treatment plan for
the postoperative orthopaedic patient includes acute
pain control, monitoring for postoperative complica-
tions such as bleeding, hemodynamic instability, post-
operative nausea and vomiting, venous thromboem-
bolic prophylaxis, early ambulation, and rehabilitation
that includes assistance with activities of daily living
and promotion of self-care. Pain control is an important
part of the treatment plan because pain control allows
therapy to progress. Unfortunately, the use of narcotics
for pain management in some patients can increase the
risk of adverse reactions such as nausea and vomiting,
hypotension, respiratory depression, and severe
sedation.

Orthopaedic patients are traditionally treated with
opiates postoperatively that are most often adminis-
tered by intravenous patient-controlled analgesia (IV
PCA) or patient-controlled epidural analgesia (PCEA).
The most serious side effects of narcotics and epidural
analgesic administration include hypotension and re-
spiratory depression, which can be life threatening if
not detected and treated in a timely manner (American
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Society of Anesthesiologists [ASA], 2009). As a result,
the American Association for Pain Management, the
Collaborating and Acting Responsibly to Ensure Safety
Alliance (C.A.R.E.S. Alliance), and the Institute for Safe
Medication Practices have made recommendations to
enhance safety. As the professional organizations that
are responsible for safe medication practices and pain
management, their recommendations include the use of
capnography or related devices to monitor hypoventila-
tion and a reliable sedation-rating tool too consistently
and frequently monitor and prevent oversedation (ASA,
2006). Because of a myriad of reasons, changes in the
patient’s condition are not always assessed in a timely
manner on acute care surgical units. Inadequate assess-
ment or delayed response to a change in condition may
be harmful to the patient. In some cases, the patient will
need to be transferred to a monitored setting for further
treatment and more frequent assessment. Nurses on
these other units are not necessarily skilled in orthopae-
dic nursing; therefore, this transfer can lead to a devia-
tion from the patient’s care pathway, loss of valuable
orthopaedic care, delay and incomplete discharge plan-
ning, or extended hospital length of stay (LOS). In addi-
tion, intensive or intermediate care admissions are
more expensive, and third party reimbursements may
be affected when the LOS is extended. There is evidence
to suggest that patients may be discharged prematurely
to accommodate LOS protocols (Cowper et al., 2007)
that results in the potential for increased postoperative
complications and possible readmission. In today’s
healthcare environment, readmission rates are being
closely scrutinized by the reimbursement regulators
and hospitals may be penalized (Centers for Medicare &
Medicaid Services, 2008).

Monitoring, Early Recognition, and
Failure to Rescue

The ASA-published guidelines for appropriate vital sign
assessment of postoperative patients receiving IV PCA
or PCEA recommend that the patient be assessed for
ventilation, oxygenation, and level of consciousness
every hour for the first 12 hours and then every 2 hours
for the next 12 hours to detect side effects (ASA, 2006).
Vital signs on acute surgical units, however, are usually
checked routinely every 4 hours by nursing technicians
and then reported to primary nurses when necessary.
This routine fails to meet the recommended guidelines
for patient assessment. Moreover, nurse to patient ra-
tios on acute surgical units have been reported to be 1:5
or more (Aiken et al., 2010), meaning that nurses are
limited in the amount of time they spend with each pa-
tient during their work shift. The combination of higher
risk patients, the potential for medication side effects,
and current nurse to patient ratios may lead to a situa-
tion of undetected respiratory depression, hypotension,
and other complications.

Although studies have demonstrated that the early
warning signs of patient deterioration typically occur up
to 8 hours or more before an arrest situation, heavy reli-
ance on routine vital signs collection often results in a
failure to assess when interventions are required and
thus a failure to respond to changes in the patient
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condition. This delay in treatment can result in “failure
to rescue” (FTR), which occurs when doctors, nurses, or
caregivers fail to notice symptoms or respond adequately
when a patient’s condition is deteriorating (Silber et al.,
2007). Many documented sources and studies describe
the impact of FTR. The Institute for Healthcare
Improvement (2008) estimated that more than 1.5 mil-
lion instances of medical harm occur each year from late
or absent recognition of clinical deterioration of pa-
tients. In 2008, the Agency for Healthcare Research and
Quality (AHRQ, 2008) reported an average of 12-15 inci-
dences of respiratory failure per 1,000 at-risk postopera-
tive patients (AHRQ, 2008). Failure to rescue patients
whose conditions are rapidly deteriorating is an area of
significant unintended harm in the healthcare environ-
ment. The ability of surgical nurses to observe the subtle
changes in physiological parameters that will necessi-
tate prompt and close monitoring to accelerate interven-
tional care is of utmost importance.

Program Development

In spring 2008, the University of Maryland Medical
Center, an urban academic medical center, opened a
dedicated orthopaedic unit. During the planning phase,
a multidisciplinary team consisting of nurses, rehabili-
tation staff, orthopaedic surgeons, an anesthesiologist,
and a case manager was convened to explore best prac-
tices and to identify solutions aimed to prevent and
mitigate the risks that postoperative orthopaedic pa-
tients face. Through this process, a new care model with
improved patient education procedures, improved staff-
ing ratios, development and implementation of stan-
dardized care pathways, and the implementation of a
continuous patient surveillance strategy was estab-
lished. The overarching goals of the unit redesign were
to improve patient outcomes by maintaining the pa-
tient’s plan of care and adherence to the orthopaedic
care pathways by caring for the patients on the ortho-
paedic unit. To do this, a multifaceted approach that
included empowering the patients to succeed through
education (Johansson, Nuuttila, Virtanen, Katajisto, &
Salantera, 2005), optimization of nurse staffing, and de-
velopment of a process to proactively identify patients
who are at higher risk for complications was developed
(see Table 1).

Patient Education

To better prepare patients and families for the inpatient
hospital course, members of the multidisciplinary team
developed a preoperative education class. The goal of
the program was to reduce patient anxiety
(Papanastassiou, Anderson, Barber, Canover, &
Castellvi, 2011), increase participation in recovery, in-
crease coordination and preparedness for the discharge
process, and enhance patient and family knowledge
about hospitalization and recovery. Topics discussed in
the preoperative class included what to expect before,
during, and after surgery, how to prepare for surgery, a
review of the physical and occupational therapy that
would take place postoperatively, information about
pain control, and postoperative care. Discharge
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TABLE 1. SUMMARY OF ORTHOPAEDIC INPATIENT CARE REDESIGN

Education

Unit and staffing
redesign

Defensive
Monitoring

Prepares the patient on the expectations before, during, and after surgery

Includes review of rehabilitation therapy exercises pre- and postoperatively

Discusses the types of pain management during surgery and postoperatively

Includes discussion with case manager regarding discharge planning, short- and long-term rehabilitation centers
Provides information about posthospitalization resources

Changes in nurse staffing pattern: nurse to patient ratio decreased to 1:4
Unit-based rehabilitation staff

Unit-based gym for group therapy sessions

Dedicated orthopaedic unit case manager

Dedicated orthopaedic nurse practitioner

Staff encouraged to obtain orthopaedic and medical-surgical nurse certification

Use of a novel technology to continuously monitor patient vital signs

Staff able to monitor and track trends in vital statistics on a continuous basis via the wireless transmitter
Provides advance warning of patient deterioration that is unattainable using traditional spot-checks of vital signs
Staff empowered to identify patients as “high risk” and place patients on monitoring technology independently

planning, equipment, devices, and resources available
during and after hospitalization were also reviewed.
Preoperative education enabled patients to understand
their operation and after care, allayed their fears and
anxieties, allowed them to experience a shorter LOS,
and reduced the chance of readmissions. Patients were
scheduled for the preoperative class 3-4 weeks before
surgery, which usually corresponded with the day the
patient came to the hospital for the preoperative evalu-
ation with the anesthesiologist.

Nurse Staffing

When the new unit opened, the nurse to patient ratio
was decreased from one nurse for five or six patients to
one nurse for four patients, which allowed for more
nursing time per patient. Appropriate nurse staffing has
a definite and measurable impact on patient outcomes,
medical errors, and LOS. To determine what constitutes
appropriate staffing, Curtin (2003) stressed on the nurse
to patient ratio and concluded that a range four to six
patients per nurse in most acute care inpatient settings
was important for quality outcomes. National bench-
marking of nursing care hours through national nursing
databases can also provide guidance about staffing pat-
terns. Since the opening of the redesigned unit, nursing
care hours per patient day has consistently been higher
than the benchmark, indicating that the unit has a bet-
ter staffing ratio than the majority of other surgical
units represented in the database.

The practice of nurses on the orthopaedic unit re-
flects a patient- and family-centered care model, and
multidisciplinary rounds and huddles are conducted
daily to discuss patient progress. A unit-based pain man-
agement tool was developed by the nurses to address the
specific type of pain and pain responses experienced by
orthopaedic patients. The nurses and patient care tech-
nicians work as a team to ensure that patients receive
their rehabilitation therapy session, which includes a
daily afternoon group therapy session in the unit-based
gym. About 30% of the nurses are certified in medical-
surgical nursing, and about 20% are certified in ortho-
paedic nursing. Each staff nurse is encouraged to achieve
certification in orthopaedic nursing. The patient care
technicians have a patient ratio of 1:7 that allows for di-
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rect assistance with positioning and ambulation. The
unit also conducts a monthly unit-based orthopaedic
education session to address issues and concepts that re-
late to patient care as well as to discuss any upcoming
surgical patient with special clinical problems.

Identification of At-Risk Patients

One of the most important components introduced with
the opening of the new unit was the concurrent revision
of the preoperative preparation procedures to include
the identification of “at-risk” patients. The term “at risk”
refers to a group of patients who are identified as poten-
tially needing closer observation during the immediate
postoperative time period. “At-risk” patients are defined
as patients receiving PCEA, intrathecal opioids, or IV
PCA and patients with preexisting diseases or conditions
such as cardiac conditions, obesity, and obstructive sleep
apnea. In addition, nurses are empowered to indepen-
dently identify patients who will require closer observa-
tion. For example, on the basis of clinical assessment
and judgment, the nurse can initiate the use of continu-
ous vital signs monitoring device as per protocol.

The goal of identifying “at-risk” patients preopera-
tively is to allow the staff time to develop a care plan
that allows these patients to be cared for on the desig-
nated orthopaedic unit, rather than having the patient
cared for in an intermediate care setting. Crucial to this
plan of care is a novel monitoring strategy, that allows
for the continuous monitoring of vital signs, as well as
the provision of specific alerts and notifications. The
monitoring system allows the nurse to assess trends of
vital signs data, especially during the times when the
patient is sedated or sleeping and is “at risk” for unde-
tected complications.

This method of uninterrupted monitoring is defined
as the practice of proactive and continuous monitoring
of a patient’s basic vital signs using a wireless transmitter
that communicates to a base station computer. Monitored
parameters include heart rate, respiration rate, oxygen
saturation level, and noninvasive blood pressure reading.
This novel approach can be used for any patient in the
hospital and not just for those in traditionally cardiac
monitored areas (Bruey, 2009). An additional benefit to
the orthopaedic population is that the system allows the
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Orthopaedic patients: average length of stay
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FiGure 1. Total patients per fiscal year (FY): FY08: n = 708;
FY09: n =653; FY10: n =645; FY11:n=719.

patient to be ambulatory and to participate in rehabilita-
tion activities while still being monitored.

Implementation Strategy

Determining how to implement the changes within the
care model was a challenge for the team to consider. To
alleviate the anxiety related to implementing a new pa-
tient care model for nursing and rehabilitation staff,
unit leaders created a training program that introduced
the new model and emphasized the importance of using
technology to monitor vital signs continuously. Although
no formal satisfaction was measured, staff embraced
the changes, adapted to the technology, and responded
to vital signs alarms to correctly assess the patients and
respond to their needs.

The training program incorporated the changes in the
care model and protocols, new standards for patient as-
sessment and reassessments, and new product knowl-
edge and skills. Each nurse and member of the rehabili-
tative staff attended this program prior to the official
opening of the new unit, and the training program con-
tinues today as new staff members are hired. Nurses also
undergo an annual competency evaluation in the use of
the new technology.. Finally, the unit collaborated with
the staff of the biomedical engineering department to en-
sure that they were trained in the use of the new moni-
toring device and could provide the unit with a support
system for troubleshooting and ongoing maintenance.

Unplanned readmission rate
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FIGURE 2. Total patients readmitted per fiscal year (FY): FYO08:
n=35;FY09:n=22;FY10:n=26; FY11:n = 26.
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FIGURE 3. Patients transferred to intermediate care (IMC) unit-
level care per fiscal year (FY): FY08: n = 8/596; FY09: n =
6/604; FY10: n =6/651; FY11: n =2/668.

Measurable Outcomes

Data collected before and after opening this orthopae-
dic unit indicate a positive impact from the implemen-
tation of a different care delivery model. Trending data
indicate that the LOS over time is decreasing (see
Figure 1). The unplanned readmission rate over time
has decreased from a one-time high of 5.2% to a low of
3.6% (see Figure 2). The transfers of acute care inpa-
tients to a higher level of care (IMC or ICU) are also de-
creasing (see Figures 3 and 4).

The nursing staff agreed that the care delivery model
has provided an opportunity for a rapid response to criti-
cal changes in patients’ vital signs. In addition, because
patients could be continuously monitored during reha-
bilitative sessions, the rehabilitation staff was able to
conduct therapy sessions without any fear of undetected
changes in clinical status. These practices kept patients
within their clinical pathway, which may help reduce
hospital stays and improve the chances of patients being
discharged home. The data trend was favorable, and it
was likely that the implementation of a multifaceted pro-
gressive care delivery model contributed to these out-
comes. The technology provides for early knowledge of
changes in the patient condition, which facilitates timely
intervention and treatment, and ultimately improves pa-
tient care. This strategy was supported by the multidisci-
plinary team’s established parameters and guidelines for
improved clinical workflow and improved patient out-
comes, which is illustrated in the following case study.
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FIGURE 4. Patients transferred to intensive care unit (ICU)-level
care per fiscal year (FY): FYO8: n = 8/596; FY09: n = 2/604;
FY10:n=5/651; FY11:n=5/668.
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Case Study

Mr. G. was a 53-year-old male patient who was admitted to
the orthopaedic unit from the post anesthesia care unit
(PACU) following a total right knee revision. He had a his-
tory of diabetes, obstructive sleep apnea, gastric reflux dis-
ease, moderate depression, and obesity. He weighed 220 Ib
and had a body mass index of 31 kg/m?, and he inconsis-
tently used a continuous positive airway pressure machine
at home to treat his obstructive sleep apnea. His surgery
was performed under regional anesthesia. In the PACU, he
received oxygen at 2 L/min by nasal cannula, and the
nurses observed occasional periods of apnea. Once he met
PACU discharge criteria, he was transferred to the ortho-
paedic unit where he was placed on IV PCA and was iden-
tified as an “at-risk” patient who met criteria for continu-
ous monitoring with the new technology.

Although connected to the monitoring system, oxygen
desaturation alerts and apnea alarms triggered periodi-
cally, alerting the staff to more closely observe and stimu-
late Mr. G. during his stay. Alarm histories and full-disclo-
sure waveform reviews revealed that the alerts were valid
and that no undetected incidences of apnea occurred.
Members of the pain management team were notified
and several changes were made to his IV PCA medication
dosing in order to reduce the incidence of respiratory de-
pression and sedation. In the new care model, Mr. G. was
able to receive all of his postoperative care on the ortho-
paedic unit and he was discharged home on postopera-
tive Day 3. At home, he was scheduled to receive home
therapy and follow-up care, which falls within the guide-
lines of the care plan for his surgical procedure.

Summary

The changes to the care model on this unit have improved
the overall care of the orthopaedic patients by reducing
patient transfers for monitoring purposes, helping pa-
tients remain on the orthopaedic care pathway, and re-
ducing readmissions to the orthopaedic unit. This change
has empowered staff to provide excellent care to higher
risk orthopaedic patients by including them in the care
planning through strategically timed preoperative and
discharge education, and the automation of vital signs
monitoring and alert notifications that allow staff the op-
portunity to respond faster to critical changes. These
changes have improved nursing competence by encour-
aging autonomy, building confidence, and reinforcing ac-
countability. The decision to monitor patients is a collab-
orative nursing function rather than a purely medical
management decision, as it is in traditional telemetry
units. In addition, by using their critical thinking skills,
nurses are able to identify early signs of distress and in-
tervene appropriately, thus avoiding transfers to a higher
level of care. The ability to reduce costly intensive and
intermediate care admissions, even in the face of our in-
creasing patient acuity, became an achievable goal.

In conclusion, implementation of best practices for or-
thopaedic inpatient care at our medical center included a
multidisciplinary approach to preoperative patient and

family education that aims to improve their transition
from hospital to community. The program also included a
knowledgeable nursing and rehabilitative staff, as well as
staffing patterns that allowed the providers sufficient time
to spend with each patient. Finally, the new care model not
only promoted nursing autonomy to intercede when ap-
propriate but also included technology that could expand
the reach of the nurse by alerting nurses to changing
trends in vital signs and allowing the necessary interven-
tion to be implemented in a timely fashion. The process
hasled to a decreased hospital LOS and significantly lower
hospital readmission rates in our patient population.

REFERENCES

Agency for Healthcare Research and Quality. (2008).
HealthLeaders media fact file. Retrieved September 8,
2010, from www.healthleaders.com

Aiken, L. H., Douglas, M. S., Cimiotti, J. P, Clarke, S. P, Flynn,
L., Seago, J. A,, ... Smith, H. L. (2010). Implications of
the California nurse staffing mandate for other states.
Health Services Research Journal, 10, 1475-1483.

American Society of Anesthesiologists. (2006). Practice
guidelines for the perioperative management of patients
with obstructive sleep apnea. Retrieved September 16,
2010, from www.asahq.org

American Society of Anesthesiologists. (2009). New ASA
guidelines address aggressive pain treatments, related
respiratory depression. Retrieved February 11, 2011,
from www.asahgq.org

Bruey, S. (2009, February). Integrating Defensive Monitoring
in the general care unit to improve failure to rescue
trends. Foothill Ranch, CA: Nihon Kohden America.

Centers for Medicare & Medicaid Services. (2008). Fact
sheet: CMS improves patient safety for Medicare and
Medicaid by addressing never events. Retrieved
November 14, 2010, from www.cms.hhs.gov

Cowper, P. A, Delong, E. R., Edward, L. H., Muhlbaier, L. H.,
Lytle, M. S., Jones, R. H., ... Peterson, E. D. (2007). Is
early too early? Effect of shorter stays after bypass sur-
gery. Annals of Thoracic Surgery Journal, 83, 100-107.
Retrieved June 16, 2011, from www.ctsjournals.org

Curtin, L. (2003). An integrated analysis of nurse staffing
and related variables: Effects on patient outcomes.
Online Journal of Issues in Nursing, 8(3). Retrieved
January 30, 2012, from www.nursingworld

HealthLeaders. (2010). Fact file: Inpatient trends. Retrieved
January 24, 2010, from www.healthleaders.com

Institute for Healthcare Improvement. (2008). 5 Million Lives
Campaign. Retrieved August 15, 2011, from www.ihi.org

Johansson, K., Nuuttila, L., Virtanen, H., Katajisto, J., &
Salantera, S., (2005). Integrative literature reviews
and meta-analyses: Preoperative education for ortho-
paedic patients: A systematic review. Journal of
Advanced Nursing, 50(2), 212-223.

Papanastassiou, J., Anderson, R., Barber, N., Canover, C., &
Castellvi, A. E. (2011). Effects of pre-op education on
spinal surgery patients. SAS Journal, 5(4) 120-124.

Silber, J. H., Romano, P. S, Rosen, A. K., Wang, Y., Even-
Shoshan, 0., & Volpp, K. G. (2007). Failure-to-rescue:
Comparing definitions to measure quality of care.
Medical Care, 45(10), 918-925.

Unbeck, M., Muren, O., & Lillkrona, U., (2008). Identification
of adverse events at an orthopedics department in
Sweden. Acta Orthopaedic, 79(3), 396-403.

For 59 additional continuing nursing education articles on
orthopaedic topics, go to nursingcenter.com/ce.

240 orthopaedic Nursing © July/August 2012 o Volume 31 e Number 4

© 2012 by National Association of Orthopaedic Nurses

Copyright © 2012 by National Association of Orthopaedic Nurses. Unauthorized reproduction of this article is prohibited.



