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Executive Summary

A continuous passive motion (CPM) is a machine that is placed on a post-surgical patient
related to a joint repair or replacement. The machine continuously moves in a certain degree of
motion to assist the patient to move the affected limb after surgery. Increasing the range of
motion in the knee is critical postoperatively because the faster the knee is put in motion the
quicker that patient may be able to ambulate and complete activities of daily living. Patients
require greater than or equal to 100 degrees of range of motion (ROM) in the knee to be able to
complete activities of daily living such as: using the bathroom, getting up and down from a chair,
climbing stairs, or even walking.

When reviewing the literature, the studies by was found Schulz et al. (2018); Liao Huang,
Chiu, and Liou (2017); Hasubhai, Dibyendunarayan, and Ramalingam (2017); and Liao et al.
(2015) showed decreased the patient’s pain level when using the CPM machine over not using
the machine. There was also an increase in the patient’s knee flexion and range of motion in
Schulz et al. (2018); Liao et al. (2017); Hasubhai et al. (2017); and Liao et al. (2015).

A benchmark project was conducted regarding the use of a CPM machine postoperatively
to increase standardization of care for total knee replacement patients while also increasing the
patient’s range of motion of the knee and decreasing the post-surgical pain. Over a six week
period of time, each patient was given a CPM machine no later than 2 hours post op after the
total knee replacement surgery and each patient was discharged after a one night stay in the
hospital under observation instead of inpatient. When the patient were discharged they would be
followed by a home health service who will monitor the patient until the 6 week follow up

appointment with the surgeon. This standardization of care not only can help the patient’s
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recovery after their surgery, but can also cost effective to the hospital and helpful to the nurses to
know what needs to be ordered for each total knee replacement patient.
Rationale for Project

The CPM machine likely will be able to assist the patient with increased range of motion
(ROM), decrease pain level, and increase the quality of life compared to no CPM use post-
surgery. When determining a change project, the use of CPM machines was not standardized
care throughout the hospital after a total knee replacement. It was found that one orthopedic
surgeon ordered CPM machines for his post op total knee replacements while the other
orthopedic surgeon did not order a CPM machine for his patients. This created a sense of
disorganized care for the patients as well as confusion for the nurses and staff when taking care
of total knee replacement patients. The lack of standardization in the hospital related to the use
of the CPM machines used in the postoperative setting caused the confusion. When creating the
project, it was focused on the need to use a CPM machine post operatively vs. no CPM machine
and the affect it has on the range of motion of the knee over a six week period of time, which
will create a standardization of care throughout the orthopedic unit of the hospital.

Literature Synthesis
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KSF: Knee society function score
OA: Osteoarthritis
PAQ: Patient Administered Questionnaire
PROSPERO: International prospective register of systematic reviews
RA Rheumatoid Arthritis
RCT: random control study
ROM: range of motion
ST: Standard Therapy
TUG: time up and go test
WOMAC- Western Ontario and McMaster Universities Osteoarthritis Index
6MWT: 6 minute walk test
Stakeholders
With any change, there are always stakeholders who are affected by the change. If this
project was introduced, to the patients, staff, and surgeons there would be multiple stakeholders
that would be involved. The patients would be the first ones to be benefited by the initiation of
CPM machines because it will add value to their post-operative care by increasing the ROM of
the knee, decrease the pain level, and also increase their quality of life. The next stakeholder
would be the nurses on the orthopedic unit because they would be able to know exactly what
each patient needs by having standardization of care for the patients. The next stakeholders
would be the hospital. Although the hospital may need to buy more CPM machines in order to
account for the increase in postoperative care, the patient will rent each CPM machine from the
hospital, so the cost of the machines will be reimbursed and then some.
Implementation
In week 1, a PowerPoint with a voiceover will be sent out due to COVID-19 to educate

the stakeholders on why a CPM machine should be used post operatively. In week 2, a small

meeting will be held with the surgeons and go over the CPM protocol and adjust if needed. We
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will also answer any questions that need to be addressed. The following day, we will meet

with the charge nurses on the different shifts to go over the CPM protocol and practice placing a
CPM on a patient. In week three, the rest of the nursing staff will be taught how to apply the
CPM machine and have the charge nurses there to help make it go smoother. In week four, start
using the CPM protocol on the floor. The protocol consists of: Administer pain medication and
place ice on the patient’s knee, wait 30 minutes for the medication and the ice to decrease the
patient's pain level. Place the CPM machines on patients no later than two hour post operatively
and start with the patient at zero degree extension and 45 degrees flexion. If the patient is
tolerating well, increase the flexion by ten degrees every ten minutes until the patient reaches 95
degrees of flexion. Take the patient off of the CPM after one hour of use and rest for 3hours
then, repeat 4 times a day while in the hospital. When the patient is able to tolerate the 95
degrees of flexion, then start the machine at this degree instead of starting at 45 degrees and
working your way up. Discharge the patient on post op day on if applicable. Before the patient is
discharged, call the supply company to get the home CPM setup and teach the patient how to use
it. Instruct the patient to use the CPM three times a day at home for the next six weeks while
staying at 95 degrees for one hour at a time. The patient should make a follow up appointment
with their surgeon six weeks postoperatively to evaluate the knee with evaluation tools. The
project would be determined as a success if 65 percent of the patient’s active degree of flexion
was between 85-100 degrees and the patients WOMAC score showed improvement.

Flowchart

Week 1 | Send out a PowerPoint with a voice over due to COVID-19 to educate the
stakeholders on why a CPM machine should be used post operatively.

Week 2 | Hold a meeting with the surgeons, go over the CPM protocol and adjust if needed.
Meet with the charge nurses to go over the CPM protocol and practice placing a
CPM on a patient.
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Week 3 | Bring in the rest of the nursing staff to teach how to apply the CPM machine and

go over and have the charge nurses there to help make it go smoother.

Week 4 | Start using the CPM protocol on the floor with all total knee replacement patients.
Weeks | Follow up with each patient at the orthopedic follow up appointment for a total of
10-16 | six weeks to assess the patient’s active flexion and WOMAC score.

Week 17 | Go over the results from the patients from the last six week to assess how well the

CPM protocol is working. For the patients range of motion and the WOMAC

score.

Data Collection Methods

To evaluate the effectiveness of a continuous passive range of motion (CPM) machine on
a total knee replacement, two measuring tools will be used when the patient returns for the post
op appointment at the orthopedic office. The first measuring tool that will be used is the
goniometer. This tool measures active “knee flexion ROM in patients with TKR and has high
test-retest reliability (ICC = 0.88)” (Lio et al., 2017, p. 268). The second tool is the WOMAC
physical function score, and “this score is calculated by the WOMAC is composed of three
domains containing 24 items: pain (five items), stiffness (two items) and functional difficulty (17
items). Dimension scores were normalized ranging from 0 to 100, with 100 indicating the worst
possible state” (Lio et al., 2017, p. 268). Melnyk, Morrison-Beedy, and Cote-Arsenault (2019)
states, “there are major advantages of using surveys including rapid collection of data and
flexibility.” Both the goniometer and the WOMAC score can determine if the CPM machine
increases that patient’s range of motion as well as its effect on pain, stiffness, and functional
abilities such as completing activities of daily living.

Cost/Benefits

The average length of stay for a total knee replacement patient is three days at this
time. When using the CPM protocol, the length of stay per patient will be reduced by one
day. This decrease in stay could significantly save money for patients and hospitals since

“Medicare allocated $6,975 reimbursement for day one since this is where a majority of the costs
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lie (day of surgery and implant cost). The payment allocation is $3,488 for day two and $698 for
day three. As the GMLOS has decreased, the hospital payment for day three has also decreased”
(“Length of Stay,” 2013, p.3). It was found that the average bed cost is $500-$700 and on day
three the bed cost reimbursement decreases to $370 (“Length of Stay,” 2013, p.3). If there were
a total of 100 total knee replacement patients that had a length of stay of only two days, the
hospital would save a total of $37,000. Due to this, there will be extra renewal for the shorter
length of stay per patient.
Overall Discussion of Results

Due to this being a benchmark project, there were no results that were collected. From
the discussion and evidence above, it would be concluded the use of the CPM machine protocol
would be beneficial to the patients as well as all the stakeholders involved. The increase in ROM
of the knee will help that patients perform activities of daily living. The hospital will have an
increase in revenue, and the nurses will have a certain standardization of care for all total knee
replacement patients.

Recommendations

The recommendations for the direction of this project would be to continue the CPM
protocol on the orthopedic unit. The protocol will help the standardization of care since the staff
would know exactly what each total knee replacement patient needs. Though this project was
very simplistic, it has made a change cost wise towards the hospital by increasing the
revenue. Personally, as a future MSN, the project should have pertained more to the master’s
area of nursing rather than the floor nurses aspect of care. As a recommendation to the facility,
the CPM protocol is a great way to standardize the care. The facility can learn and adapt this

protocol to assist with other diagnoses. The facility can create standing orders or protocols so
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patients can have standardized care and each nurse knows exactly what to get the patients

throughout the hospital stay.
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