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Replacen|1ent Patients with Continuous Passive Motion (CPM)
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The purpose of this study was to compare the effect of CPM given for 3 hours a day for group A
and CPM and CPM given for 10 hours a duy for group B. Each group consisted of 13 subjects who
had undergone knee replacement after suff ering from osteoarthritis. The variable analysed was
knee flexion recovery. The result showed no significant difference in the recovery periode berween
the two groups. The patients in group A obtuined 90 degrees flexion of the knee not laier than the
patients in group B who received 10 hours CPM a day. The conclusion can be drawn that patients
had no added benefit of staying on CPM for 10 hours a day compared to 3 hours a day.

steloarﬂ:u-itis, which is the most
common rheumatic disease has
significant social and economic
implications. Patients with osteoar-
thritis are typically in their middle
or later years with the large weight-bearing
joinis (hips a.,Lnd knees) being most commonly
affected'®. Moreover, the ‘primary complaint
and the greate:st cause of disability for these
patients is pain localised to the affected joints
which can severely reduce functional ability
and undermine work performance.
Osteoarthritis of the knee should be
regarded as | the end result of abnormal
mechanical inflammatory, metabolic, physio-
logical or pathological factors. There are two
obvious pathological process in osteoarthritis,
the progressive destruction of articular
cartilage, and the formation of ostéophytes at

the margins of the joints Eventually this may
lead to the bone being completely denuded of
cartilage and thus the bone end by becoming
exposed and eroded. New bone formation
starts and may be responsible for seme
restriction of movement and pain'.

Despite the significant impact of osteoar-
thritis there is as yet no cure”, Much effort has
been placed on reducing the pain accomp-
anying the disease by means of different
physical therapy modalities or by analgesic
medication and nonsteroidal anti-inflammatory
drugs'7, However, prolonged medications
may increase the risk of adverse reaction with
the osteoarthritic patient especially if he has
concomitant renal, cardiac or liver condition'’,

Most people who suffers from osteoarthritis
may never need a joint replacement. However,
if a knee replacement does become necessary
now the patient is In a better position than at
any time in medical history owing to the recent
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advunccmentl in joint replacement and post
operative care'®,

Post—opereitive care following knee replace-
ment has prjogressed further recently owing to
the usc of continuous passive motion (CPM).
CPM is an| electronically powered device
which enables the patients joints to be moved
through a range at a set rate. Both the rate
and range can be varied as required3.

The aim of CPM treatment is to prevent the
effects of new collagen that are being laid
down. Joint!stiffness may be the end result
when no stress is applied to these fibres. They
will be deposited randomly a.?nld therefore cause
resistance to joint movement™.

Rest followed by mobilisation has been the
most common treatment after a knee replace-
ment until the last few years. A plaster cast
would be applied for 2-3 days, then an exercise
program to Increase the range of movement
and- muscle }power. Today, itis accepted that
joints will stiffen if they are not moved from
the beginjngf. Valuable time will then be spent
on recovering and improving the range and
muscle strength. Today many surveys show
that by applB/ing CPM straight after surgery
better resultsiwill be achieved.

Clinical §tudies3 # comparing between the
use of CPM and immobilisation reported that
CPM cleared blood in haemoarthrosis twice as
fast as immabilisation. It also assists the return
of blood and lymph by providing a pump
action.

Postoperative observation on patients who
received CEM after knee replacement and
patients wllo received active exercises pos-
toperatively |demonstrated that the patients
who received CPM required less analgesia 3-4
days postoperatively than the other group®.

The effect of CPM given for a minimum of
20 hours a Hay and a maximum of 5 hours a
day was studied in two groups of patients who
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had undergone knee replacement'. The result
showed that patients who received CPM for 20
hours a day had an average knee flexion gain
of 10.5 degrees from day 3 to 6, which was
twice that for patients receiving 5 hours CPM
a day. However, within the second week of
treatment there was no significant difference
between the two groups. The study also
expected the pain to be reduced, swelling
decreased and shorter hospital stay for patients
who had longer duration of CPM. The result
showed no significant difference between the
two groups of patients in this respect.

Therefore, the aim of this study was to
investigate if further reduction in the time of
treatment with CPM  would affect the
treatment outcome differently than previous
studies.

Thirty patients suffering from osteo-arthritis
of the knee who undergone a total knee
replacement operation were involved in this
study. All the patients were treated at the
Orthopeadic Department of the Birmingham
Nuffield Hospital (UK). The patients were
randomly allocated into two groups. Group A
included 15 patients (11 females and 4 males)
and group B included 15 patients (9 females
and 6 males). The average age of patients in
group A was 67.5 years ranging between 53
and 74 years. Patients in group B were of an
average age of 64.5 years and ranging between
47 and 76 years. All the patients suffered from
osteoarthritis of the knee prior to the operation.
None had any major complication during the
operation, No attempts were made to control
the technique wused under the operation,
prosthetic design or preoperative physical
therapy evaluation. Prior to the operation every
patient had  received some sort of
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physiotherapy input. Pain relicl, muscle
strengthening and general advice was the most
conmumon input.

Two different CPM settings were advocated
in the treatment of the two groups of patients.
Patients in group A received CPM treatment
for 3 hours a day. Patients in group B received
CPM treatment for 10 hours aday. The aim
was to determine if patients recciving CPM for
10 hours a day would have an enhanced
recovery more than the patients receiving CPM
3 hours a day.Subjects in both groups stayed
on CPM continuously except when receiving
physiotherapy treatment or going to the toilet.

A variety of protocols in applying CPM
have been developed based on individual
surgeon’s experience, surgical response and
the patients condition. In this study it was
agreed to apply CPM on the second day of the
operation. The CPM machine was set for cach
patient firmly on the bed so that it did not
slide. Cover was applied for the well being of
the patient. Before adjusting the arc of motion
of the CPM the procedure was explained to the
patient so that he or she understoo what was
happening in order not to resist the machine or
panic. Also the time and duration on CPM was
discussed with the patient before the treatment
started.

The arc of motion for the joimt was set and
adjusted daily based on the existing active
range of motion the patient could independ-

ently achieve and sometimes according 1o the
patient’s tolerance. The CPM vas applied at
the rate of one cycle per mimj:: tor the first
half hour of the treatment to accomodalc the
patient and then increased to two gycics.

The progress of treatment for cach patient
was based only on assessing the active range
of knee flexion. Measurements of the range of
motion were taken daily before the application

ol CPM in order to adjust the ard of motion of

the machine and after the patien{ had [inished

his daily CPM treatment. A's

dard manual

goniometer was used for measuring the eain in

the range of motion.

Each patient in addition to CP
other forms of physiotherapy su
exercises for the involved and

M was given

ch as active
noninvolved

limb, maintenance exercises and gait training

with partial weight bearing.In
patients receiving pain relief

addition Lo
drugs, cold

application was occasionally used (o relieve

pain.

The results of this study
patients in group A who received
a day on average reached 90 degre
after 13 days of treatment. In

showed that
3 hours CPM
>es of flexion
comparison,

patients in group B who received 10 hours

CPM a day reached 90 degrees of

knee {lexion

after 12 days of treatment ( see figuresl to 4).

Bull. Fac. Ph. Th. Cairo Univ..;
Vol 2. No (1) Jan. 1997




75

Bar Chart of Column Means: X

\ 120+

§ . 1001 1

8§ € g0l

5 < '

2 o 60- :
i - [ B :
. & 40 i
| 5& - 5
22 5

0-

hord o o ==+ o o [l o =3
®ox X O ox X X X X X I

: Treatment Days (X1 to X15)

[

XN
w2
AR E
K
#iB B

Figure (1); Progressive increase in the range of knee flexion along 15 days of 3 hours CPM treatment a
day for patients in group A.
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Figure (2): Progressive increase in the range of knee flexion along 15 days of 10 hours CPM treatment
day for patients in group B.
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Figure (3):| Histogram showing the range Figure (4): Histogram showing the range
of knee flexion after 7 days of CPM. of knee flexion after 14 days of CPM.
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Table 1 summarises the results and the statistical comparison between the two groups along 15
days of CPM treatment. From the table it can be observed that patients in group B had shown a
significant gain in the range of knee flexion more than patients in group A. However, from day 13
statistical comparison between the two groups showed no significant difference in the rangc of
flexion. In both groups the range of flexion exceeded 90 degrees after day 12.

Table (1): Results of CPM treatment in group A and B.

Treatment days Mean flexion range Unpaired t Probability
Group A Group B

1 24.3 (04.2) 32.5(10.1) -2.39 <0.025
2 26.8 (03.4) 37.3(11.4) -2.94 <0.005
3 30.5 (05.5) 46.1 (13.7} -4,10 <10.0005
4 36.6 (07.3) 53.6(14.2) -40.1 <10.0005
5 41.5 (08.0) 58.4 (12.5) -4.34 <10.0005
6 84.0 (09.3) 66.1 (11.4) -4.58 <|0.0005
7 54.5 (10.0) 70.5 (12.4) 3.70 <0.005
8 58.9(10.1) 75.9(13.3) -3.82 </0.0005
9 65.1 (11.7) 80.1(13.3) -3.28 <0.005
10 73.9(11.6) 84.6 (12.7) -2.34 <0.025
11 80.0 (12.3) 89.4(13.0) -1.96 <0.025
12 85.1(12.2) 93.9(11.7) -2.00 <0.05
13 91.5(11.9) 96.0 (10.6) -1.09 NS
14 93.3 (08.9) 97.5 (09.9) -1.07 NS
15 99.0 (09.4) 97.8 (09.9) +0.24 NS

N.S = not significant

The results of this study showed that
patients who have undergone knee replace-
ment and received CPM for 10 hours a day in
conjunction with other forms of physiotherapy
treatment had a significant increase in the
range of knee flexion for 12 days of treatment
in comparison to those who received CPM 3
hours a day. However, after treatment no
significant difference in the range of motion
was observed between the two groups of
patients. Both group of patients have exceeded

90 degrees of flexion toward the end of two

weeks.  These results contradict
expectation that an increase intim
CPM would further increase the ran
flexion and shorter hospital stay .

Basso and Knapp' compared the
CPM given for aminimum of 20 h
and a maximum of 5 hoursaday in t
of patients who had undergg

with  the
¢ spent on
e of knee

effects of
ours a day
WO Zroups
me  knee

replacement. The results showed that patients

who received 20 hours CPM a dz
increase in the range of flexion
amount of those who received 5 hg
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These results were obtained from treatment
day 3 to!6. However, atthe end of treatment
there were no significant difference between
the range of flexion in the two groups of
patients. lThe authors also expected the pain to
be reduced, effusion decreased and a shorter
hospital |stay for patients who had a longer
duration {of CPM. Their results showed no
significant difference between the two groups
in respect to pain, effusion and hospital stay.
The results in this study and those of Basso
and knapp' correspond when linking time
dosage OP CPM 10 knee flexion achievement.
When looking at the amount of flexion that
was achieved by group A and group B in this
study after 7 days of treatment , there is a
marked difference. Group B had reached an
average Aff 70.5 degrees of knee flexion while
group had reached an average of 54.5
degrees. | When taking into account the physio-
logical and psychological benefits of being
able to increase the range of motion in the
knee joint there is a possibility that a longer
duration. jof CPM in the first week has its role.
Even, if the result toward the end of the
treatmeni period is not significant still there is
a difference. If patients are increasing their
movemcﬁt by a greater number of degrees each
day, it will give them a more positive view and
enhance | their efforts further. Salter et al.** and
Campbell> reported that CPM was most
effective| during the first 5-7 days when it
prevented the formation of adhesions and the
laying down of fibrous tissues. Basso and
Knapp' |also identified an important trend
linking physiotherapy treatment to length of
hospital |stay. They suggested that the hospital
stay tended to be shorter if more physiotherapy
treatment was received in the first 6 days after
surgery.| Therefore the optimum treatment
programme should include CPM for a longer
period of time as an adjunct to physiotherapy
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treatment during the first week. A study’ on
the role of cold compression dressings in the
post operative treatment of knee replacement
showed that cold compressions provided
significant benefits. Not only did blood loss,
swelling and pain decrease, but also there was
early increase in range of motion. These are all
the same factors that CPM are working to
improve. Therefore, CPM in conjunction with
cold compression in early stages may influence
even better results for knee replacement
patients. Later on, physiotherapy treatment
such as active and passive movement, gait
training, transfers and stairs should generally
increase while CPM dosage decreases'™.

Ritter and Gondolf'* compared CPM with
active exercises and found no differences in
movement and swelling. But the CPM group
who had done no active exercises generally
had more quadriceps lag, tighter hamstrings
and weaker knees than the exersise group. It
would then appear that CPM does not have
much value on its own since the range gained
passively will not be maintained unless it can
be performed actively.

When determining the success of a knee
replacement and its post operative treatment,
knee flexion is not the only measure of
success. Long term results indicate that the
pain should be less, functional range of
movement (0-100 degrees) and that the gait
pattern  shows no correlation .to the type of
prosthesis implanted".

Since most studies show a decrease in days
spent in hospital it seems that CPM has a role
to play. When considering the results of this
study and Basso and Knapp' where no
significant difference in the knee flexion gain
was observed. Most studies however, state that
a minimum of 2 hours a day should be
sufficient to produce the desired result. This
could have great influence on the economical
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issue. If the CPM machine could be distributed
amongst patients on the ward, fewer machines
would be required. Coutts et al.,” reported that
recovery rate was improved by decreasing post
operative pain, enhancing wound healing and
increasing range of motion by the time of
discharge. Since CPM increases the range of
motion the physiotherapist can concentrate on
muscle strengthening and functional activities,
which 1s the most important part of the
treatment programme,

The trend nowadays in most countries is
towards hospital trusts where each hospital is
responsible for its own costs. Coutts et al.,
reported that a CPM machine costs about two
thousands Sterling pounds plus ongoing repair
and maintenance costs. Lake and Moore®
stated that the most effective regime could be
developed. Asreported in this study and Basso
and Knapp' a shorter duration of CPM is as
effective as a longer duration. Therefore, the
need for CPM machines would be reduced
because the machine can be used on several
patients. This will not only satisfy us as
physiotherapists but also the administration of
the hospital who do not have to spend
thousands of pounds on CPM machines.
Harms and Engstrom’ stated that CPM
together  with  physiotherapy treatment
decreased costs because of shorter length of
stay, less out patients physiotherapy treatment
required, fewer complications and reduced
need for manipulation under anaesthetic. So
most surveys state that the use of CPM
decreases the cost per patient and that the
patient benefits from a regime in which CPM
is used.

The results of this study have de{ onstrated
that CPM dosage of shorter duration is as
effective as CPM of longer duration. This
implicates a better distribution  of CPM
machines on the hospital ward since 3 hours
dosage a day showed no significantidifference
in range of motion at the end of hospital stay
from a dosage of 10 hours CBM a day.
However, when looking at shorier post
operave effects, patients who received 10
hours CPM dosage had reached afier one week
an average of 70.5 degrees of knge flexion
compared to 54.5 degrees in pat(fents who
received 3 hours CPM a day. That léads to the
assumption that CPM of longer duration is
most  beneficial during the first week
postoperatively. Also, several studies by many
authors have reported that long CPM use
increases range of motion significantly and
also reduces pain within 7 days ‘ostopera-
tively. Therefore it can be assume

that the
decrease in pain and increase in|range of
movement may work together in improving the
pschycological state of the patient'and thus
also affect the progress of physical strength
and function. This assumption would have a
possible implication particularly with patients
who had undergone surgery for other reasons
than knee replacement. T
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