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ABSTRACT

Background: A continuous passive motion (CPM) device moves the joints passively when they are delicate to move
by muscular forces due to pain and/or weakness. CPM is often applied in musculoskeletal issues to counter restriction
of joint range of motion (ROM) and to prevent the development of hematomas and edema. CPM effectively reduces
joint hemarthrosis and periarticular edema while enhancing hemarthrosis clearance. CPM effectively reduces joint
hemarthrosis and periarticular edema while enhancing hemarthrosis clearance. CPM after knee arthroplasty accelerates
motion recovery and protects against DVT and vascular issues.

Methods: Based on the inclusion criteria, 48 subjects were selected for the study and allocated equally into two groups.
Group A participants had undergone CPM therapy in addition to strengthening exercises of the lower limb, whereas
Group B participants had continued conventional physiotherapy, i.e., knee mobilization and strengthening exercises,
alternate days up to 3 weeks in a month for 6 months.

Results: The average age of the individuals in groups A and B was 44.57+6.84 and 46.71+6.68 years, respectively. The
mean change in VAS scores from baseline to the final assessment was also significantly more significant in group A
[-2.68%0.73], [p=0.0.4661] compared to group B [-1.85£0.83], [p<0.0001]. The test group A showed more significant
improvement (p<0.01) in the HRQOL score compared to group B.

Conclusion: CPM is advantageous in alleviating pain and enhancing health-related quality of life, as the functional
status, mental health, and satisfaction with treatment of patients who received CPM have indicated improved outcomes.
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INTRODUCTION

A continuous passive motion (CPM) device moves
the joints passively when they are delicate to move
by muscular forces due to pain and/or weakness. The
device is motorized, allowing repeated movements of
the joints to a pre-set degree of movement and up to
the extent of the number of movements. CPM is generally
used for the knee, ankle, and elbow joints. [1,3,21]

CPM is frequently utilized in musculoskeletal problems to
combat the limitation of joint range of motion (ROM) and
to prevent the development of haematomas and edema,
which could lead to fibrosis [2].

It is confirmed that immobilization led harmful impacts
on the articular cartilage of rabbit knee joints due to
degeneration of articular cartilage [3]. It is thought that
“The relative place of rest and motion is considerably less
controversial based on experimental investigation than
based on clinical empiricism.” This is due to the fact that
immobility damages joints. Perhaps continuous movement
would be even more useful for both healthy and injured
joints if intermittent movement is more beneficial [4].

Thereisasignificant possibility of venousthromboembolism
when individuals are immobilized after experiencing
injury or trauma. Orthopedic surgeons commonly use the
pairing of low-molecular-weight heparin with graduated
compression stockings to help avert such episodes, yet a
considerably high occurrence of thromboembolic episodes
persists. Mechanical instruments that provide continuous
passive motion simulate muscle work and enhance the
volume and speed of venous circulation. Venous stasis
caused by the lack of muscle contraction in immobilized
patients is a critical contributing factor [5].

Some theories suggest joint movement promotes ‘healing
and recovery of articular cartilage’ [6, 7]. CPM is valuable
in playing down the joint hemarthrosis and periarticular
edema, and CPM has been observed to enhance the
clearance of hemarthrosis [8]. Vasileiadis et al. (2021)
affirmed the part of CPM within the development of
heterotopic ossification by performing CPM restoration
in a 46-year-old male with right deviation. Ceasing the
movement and maintenance of heterotopic ossification
significantly enhanced joint flexibility [9].

Following knee joint arthroplasty, CPM allows subjects
to regain range of motion rapidly and protects against
vascular complications like DVT (Deep vein thrombosis)
[10].

A study conducted by John DP (1990) aimed to assess the
result of continuous passive motion on wound healing, the
health of its edges, and the knee’s range of motion following
arthroplasty. Furthermore, skin viability was evaluated
objectively to identify which postoperative regimen
reduced the adverse impacts of continuous passive motion
on wound healing, revealing that continuous passive
motion notably enhanced initial and terminal knee flexion,
shortened hospital stays, and didn't raise the rates of
exterior surface infections or issues with wound recovery.

Knee flexion exceeding 40 degrees progressively reduced
the viability of the lesion edges, especially the sides. Based
on the given findings, a protocol for continuous passive
motion was formulated to mitigate the adverse effects on
wound viability [11].

Numerous studies have shown unfavorable outcomes of
CPM, thus causing disputes on its effectiveness [12-14].
However, in contrast, many studies have indicated positive
effects of CPM on the enhancement of ROM [15-17] and
refinement in flexion or AROM during the duration of
inpatient care that was 7 days or more [15-17].

The aim of the present study is to find out the effectiveness
of CPM in improving the quality of life of long-term
immobilized patients and, therefore, to conclude the
positive effects of CPM therapy for the betterment of
patients.

METHOD AND MATERIALS

A total of 48 subjects (25 male and 23 female) were selected
(as per sample size calculation) to take part in the study
based on the inclusion criteria, and they were allocated
equally in two groups (Group A & B) using a lottery
system of Microsoft Excel software. The study design was
two group experimental pre-test post-test type. All the
participants were under treatment in the Department of
Physical Medicine and Rehabilitation and the Department
of Orthopedic Surgery, King George’s Medical University,
Lucknow, Uttar Pradesh, India.

Inclusion criteria for the study were post-operative,
post-injury knee stiffness and osteoarthritis of the knee.
Exclusion criteria were the chronic stiffness of knee such as
long term knee pain and restriction of movement following
trauma, arthritis or surgery which cannot be managed
conservatively and the cases of knee stiffness continuing
other therapies or treatment such as mobilization and
manual therapy treatment, Knee Active exercises protocol,
Heat therapy and Electrical current application. The study
spanned one year from the time subjects were recruited.
Participants in the study were between the ages of 20 and
65. They were also required to give consent for active
participation. Baseline data of all the participants were
collected by a blinded observer following assessment for:

1. Health-related QOL using short form-36 [18]
2. Visual analogue scale (VAS) [19]

Intervention

Group A participants had undergone CPM application for
15 minutes once a day and thereafter knee mobilization
and strengthening exercises (knee pendular exercises,
active knee flexion and extension exercises), straight leg
raise, and active ankle and foot exercises were practiced for
30 minutes twice daily with 20 repetitions of each up to six
months. In contrast, Group B had continued conventional
physiotherapy, i.e., knee mobilization and strengthening
exercises (Knee Pendular exercises, active knee flexion
extension exercises), Straight leg raises, and active ankle
foot exercises, for 6 months. After six months, participants
of both groups were under follow-up treatment. All the
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participants were reassessed after one year for the same
outcome measures.

Statistical analysis

Statistical analysis was conducted by a statistician unaware
of the treatment methods implemented in both groups.
Continuous data is represented as mean + SD, whereas
dichotomous data is shown as percentages. The unpaired
t-test was utilized to differentiate continuous variables
between the groups pre- and post-intervention. The paired
t-test was applied to examine the changes in continuous
variables from pre- to post-intervention within each
group. A p-value of < 0.05 was considered to be statistically
significant. Frequency tables were used to summarize the
measurements from the groups. In addition, the Wilcoxon
rank sum test was applied to assess the changes between
the two groups over the two visits. Furthermore, the
Mann-Whitney U test and Friedman ANOVA were used to
illustrate the differences in pain scores between and within
the groups. The data was analyzed using version 20 of the
SPSS for Windows software.

Table 2: Comparison of the initial and final values for
VAS of the participants enrolled in the groups.

Group A [n=24] | Group B [n=24]
VAS p-Value
Mean SD Mean SD
. t=0.715
Baseline 6.17 1.91 6.31 1.73 p=0.4661
1=8.746
Post treatment 2.85 0.41 4.76 1.98 p<0.0001*
Mean change t=14.860
[Final - Baseline] -2.68 0.73 -1.85 0.83 p<0.0001*

A significant finding of this study is that parameters
associated with the quality of life markedly improved in
groups (p<0.01), with the test group A showing greater
improvement than group B. The parameters evaluated
were the function, discomfort, self-perceived image,
mental wellbeing, and management satisfaction, as shown
in Table 3.

Table 3: Health-related quality of life evaluation

RESULTS Variables Group A Group B
The average age of the individuals in groups A and B was (n=24) (n=24) p-value
44.57+6.84 and 46.71+6.68 years, respectively. There was Function Mean | +SD | Mean | £SD
no preponderance of any gender in both groups. The :
. h . Pre-Intervention 2.15 0.44 2.46 0.61 0.24
anthropometric data showed comparable height, weight, -
. . . ost- Interven-
and BMI. No substantial difference was recorded in the |, 4.19 | 0.02 | 3.86 | 0.55| p=0.001"
demographics. [Table-1] At bas‘elme, group A had a Mean difference | 139 | 046 | 059 | o048
mean VAS score [6.17+1.71], while group B had a mean
_ 2 — * — *
score [6.31+1.73], [p= 0. 0.4661] However, at the final p-value p=0.001 p=0.002
assessment, group A had a significantly [p<0.0001*] lower Pain
mean VAS score [2.85+0.41] compared to group B with a Pre-Intervention | 2.47 | 0.16 | 2.19 | 0.38 0.42
mean score [4.76+1.98]. The mean difference in VAS scores Post-Intervention | 1.74 | 0.81 273 | 0.35 | p=0.0001%
from baseline to the final assessment was also significantly [ . "o o T T b | 038
more significant in group A [-2.68+0.73] compared to - - X
-value =0.001 =0.003
group B [-1.85+0.83]. [Table 2] These data represent that P P P
group A experienced a more significant reduction in VAS | Mental health
scores and symptom improvement than group B, which Pre-Intervention | 3.91 | 0.48 | 3.41 | 0.45 0.17
only practiced routine physical therapy exercises. Post-Intervention | 2.89 | 0.47 | 3.12 | 0.40 | p=0.02*
Table 1: Demographic parameters of enrolled patients Mean difference | 0.84 | 0.38 | 0.89 | 0.41
among groups. p-value? p=0.001* p=0.002*
Demographic Group A [n=24] Group B[n=24] .Self—perceived
terS p-Value image
arameter.
P N/Mean | %/SD | N/Mean | %/SD Pre-Intervention | 2.52 | 0.28 | 2.65 | 0.08 0.12
AGE 44.57 6.84 4671 6.88 Pt—:(())Z55132 Post-Intervention | 3.51 0.31 3.41 0.14 | p=0.001*
: Mean difference | 0.93 | 0.31 | 0.41 | 0.15
Gender
p-value? p=0.001% p=0.002%
Male 13 53.75% 12 50.63% | xX=0.181
Female 11 | 4625% | 12 | 5138% | P=0.6727 Satisfaction with
Management
Anthropometry Pre-Intervention 2.72 0.16 2.98 | 0.01 NA
= - 1 = *
Height 182 0.32 1.85 036 t,(())é61314 Post-Intervention | 3.93 0.50 3.18 0.82 | p=0.001
P Mean difference 1.98 0.51 0.69 | 0.75
Weight 6610 | 1065 | 6496 | 9so | =026
cl8 : : : : p=0.8037 p-value? p=0.001* p=0.003*
BMI 26.48 276 25.73 290 Ptfgg;:l 'Mann Whitney U test, *Wilcoxon rank-sum test,
: *Significant
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DISCUSSION

The present study showed that CPM therapy and exercises
are statistically effective following post-immobilization
knee stiffness. However, from a clinical standpoint,
the group A cases who had received CPM application
experienced a greater reduction in pain and better scores
on health-related quality of life than the group B cases who
were practicing routine physical therapy exercises only.

In their research, Magdalena Richter et al. (2021)
determined that CPM had significant positive outcomes
on the personal evaluation of pain intensity, joint rigidity,
and functional capability [20].

Johnson DP et al. (1992) in a study on the effects of CPM
found that patients who underwent the CPM regimen
post-surgery regained functional knee flexion more swiftly
than those who were immobilized. This advantage did not
compromise wound healing issues and therefore led to an
earlier discharge from the hospital for both rheumatoid
and osteoarthritic patients within this group. A cautious
CPM regimen can thus be suggested as a safe and effective
method for achieving quicker and more successful
postoperative rehabilitation following knee arthroplasty
in both rheumatoid and osteoarthritic individuals [15].
Continuous passive motion successfully improves short-
term flexion and decreases the need for knee manipulation
without increasing expenses. [16]

Harvey LA et al. (2014) in the Cochrane Database of
Systematic Review of Continuous passive motion after total
knee arthroplasty in individuals with arthritis established
that Individuals who underwent CPM experienced an
enhancement in quality of life equal to an average of 1
point on a 0- to 100-point scale at six months (1% absolute
improvement, with reductions of 3% to increases of 4%)
[21].

CPM has shown great results in this study in enhancing
the quality of life among the cases. The results indicated a
significant enhancement in the quality of life for patients
receiving therapy by CPM. It was noted that there was a
considerable improvement in HRQL parameters within
the community of Group A. When the sample from
group A was evaluated using the Short Form 36 (SF-26),
all parameters, such as social functioning, emotional
well-being, and physical well-being, showed significant
improvement. Furthermore, there was a notable change
in this group’s level of discomfort compared to the other
group.

CONCLUSION

Based on the findings of the current study, it is clear that
CPM is advantageous in alleviating pain and enhancing
health-related quality of life, as the functional status,
mental health, and satisfaction with treatment of patients
who received CPM have indicated improved outcomes.
Consequently, the implementation of CPM is advised for
patients following immobilization to alleviate pain and
enhance quality of life. Nevertheless, further research is
necessary to confirm the positive effects of CPM, as there

are compelling arguments concerning the efficacy of this
device.
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