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Device or Ice: The Effect of Consistent Cooling Using a
Device Compared with Intermittent Cooling Using an Ice
Bag after Total Knee Arthroplasty
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ABSTRACT

Purpose: To determine the comparative effectiveness of consistent cooling using an icing device (DonJoy Iceman, DJO Canada, Mississauga, ON) versus

intermittent cooling using an ice bag (usual care) for the first 48 hours after total knee arthroplasty (TKA). Method: A sample of 78 patients (intervention

group, n ¼ 37; control group, n ¼ 34) undergoing primary TKA were randomized to intervention (device) or control (ice) groups. The primary outcome was

pain intensity, measured by numerical pain rating scale (NPRS). Secondary outcomes were passive range of motion (PROM), nausea or vomiting, opioid

use, blood loss, lower limb function, hospital length of stay, and patient-reported compliance and satisfaction. Results: No significant differences in the

primary outcome (pain intensity measured via NPRS) were observed between control and intervention groups. Patients in the intervention group were

significantly more satisfied (8.4 vs. 6.0, p ¼ 0.002); used the device more consistently, day and night (85.7% vs. 29.6% and 87.6% vs. 30.8%, respectively,

p < 0.001); and were more likely to recommend this method of cooling (96.8% vs. 68.0%, p ¼ 0.004). Conclusion: The study found no additional benefit of

consistent cryotherapy using the icing device over intermittent ice bags on postoperative pain, PROM, nausea or vomiting, opioid use, blood loss, lower

limb function, or length of stay, despite significant differences in patient-reported compliance and satisfaction.
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RÉSUMÉ

Objet: Déterminer l’efficacité comparative du refroidissement constant au moyen d’un dispositif de refroidissement (DonJoy Iceman, DJO Canada, Missis-

sauga, Ontario) en comparaison du refroidissement intermittent découlant de l’utilisation d’un sac à glace (soins habituels) dans les 48 premières heures

suivant l’arthroplastie totale du genou. Méthode: Un échantillon de 78 patients (groupe d’intervention n ¼ 37; groupe témoin n ¼ 34) ayant subi une pre-

mière arthroplastie totale du genou ont été randomisés dans des groupes d’intervention (dispositif) ou témoin (glace). Le résultat principal était l’intensité

de la douleur, mesurée selon une échelle d’évaluation numérique de la douleur. Les résultats secondaires étaient l’amplitude passive du mouvement, les

nausées/vomissements, l’utilisation d’opioı̈de, la perte de sang, la fonction des membres inférieurs, la durée du séjour à l’hôpital, et la conformité et la

satisfaction déclarées par les patients. Résultats: On n’a observé aucune différence significative dans le résultat principal (intensité de la douleur mesurée

selon une échelle d’évaluation numérique de la douleur) entre les groupes témoin et d’intervention. Les patients du groupe d’intervention étaient consid-

érablement plus satisfaits (8,4 contre 6, 0, p ¼ 0,002); utilisaient le dispositif de façon plus uniforme, le jour et la nuit (85.7% contre 29.6% et 87.6%

contre 30.8%, respectivement, p < 0,001); et étaient plus susceptibles de recommander cette méthode de refroidissement (96,8% contre 68,0%,
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p ¼ 0,004). Conclusion: L’étude n’a révélé aucun avantage supplémentaire découlant de la cryothérapie constante au moyen d’un dispositif de refroi-

dissement par rapport aux sacs à glace intermittents pour ce qui est de la douleur postopératoire, de l’amplitude passive du mouvement, des nausées/

vomissements, de l’utilisation d’opioı̈des, de la perte de sang, de la fonction des membres inférieurs ou de la durée du séjour, malgré les différences

significatives en matière de conformité et de satisfaction déclarées par les patients.

Total knee arthroplasty (TKA) is a common major
orthopaedic procedure. From April 1, 2010, to March 31,
2011, there were 47,113 acute-care hospitalizations for
primary TKA in Canada, of which 6,392 were in British
Columbia.1 Immediate consequences after TKA include
significant pain,2 swelling,3 limited movement,4 nausea
or vomiting,5 and potential blood loss.6 The goal of sur-
gery is to reduce pain, improve function, and maximize
knee range of motion (ROM).7

Pain is often severe in the early postoperative period,
impeding rehabilitation.8 Mobilization requires pain con-
trol, but the side effects associated with narcotics, such
as nausea, vomiting, sedation, pruritus, hypotension,
and respiratory depression can limit activity, result in
longer hospital stays, increase morbidity, and reduce
patients’ satisfaction.9 Achieving adequate pain control
while minimizing side effects is crucial.10 A common
method to assist with pain and swelling post-TKA is in-
termittent cooling using a bag of ice or a device for 24–
48 hours after surgery.11

Although an important goal post-TKA is to restore
or maximize knee ROM, stiffness is common, and7,11

patient compliance with exercise postoperatively is im-
portant to prevent and treat stiffness.7 Gibbons and col-
leagues12 reported that a significant increase in ROM re-
sulted in successful short-term rehabilitation and that
this was best achieved through combined cold and com-
pression rather than compression alone.

Intra- and postoperative bleeding is a risk of TKA.
Limiting blood loss reduces associated comorbidities,
improves recovery and participation in rehabilitation,13

and minimizes the need for blood transfusions.14 Al-
though compression used for at least 48 hours can
provide effective control of intra-articular bleeding,15

cryotherapy has only a small effect on intra-articular
bleeding.16

Although applying a bag of ice is a common method
of postoperative cryotherapy,17 the frequency, intensity,
and duration of application vary, which may contribute
to suboptimal care for patients.17 Moreover, this method
of cooling carries a risk of precipitating skin and nerve
damage.18 Interest has recently grown in using devices
that incorporate both cooling and compression; a survey
of physiotherapists in the United Kingdom found that
59% of respondents use these devices.17 An example is
the DonJoy Iceman (DJO Canada, Mississauga, ON),
which uses a semi-closed loop system consisting of a
cooler with a pump and tubing connected to a polyethyl-
ene cuff.19

Cooling and compression post-trauma are fundamen-
tal interventions for managing inflammation, which peaks
within the first 48 hours after TKA surgery.3 The physio-
logical benefits of cooling together with compression are
decreased secondary cell death (i.e., cells not injured in
the initial trauma die as a result of physiological re-
sponses to the primary injury, such as acidosis and lyso-
somal digestion)20 and attenuated pain.21 Previous re-
search with cooling and compression post-TKA has
demonstrated reduced pain and blood loss,22–24 but
findings are inconsistent with respect to reduced swell-
ing and improved mobility.22–25 Similarly, Markert26 re-
ported inconsistent findings in a review of 11 studies on
the use of cryotherapy post-TKA. A Cochrane review by
Adie and colleagues16 reported that cryotherapy had a
small but perhaps not clinically significant beneficial ef-
fect on blood loss, pain, and ROM. Variation in the appli-
cation of cryotherapy (type, frequency, duration) in the
literature makes it difficult to ascertain definitive direc-
tion for clinical practice. Moreover, none of the trials re-
viewed by Adie and colleagues16 included a measure of
function, and there was no analysis comparing the rela-
tive effectiveness of intermittent cooling with an ice bag
versus consistent cooling with a device. The purpose of
our study, therefore, was to compare the effects on pain
and several secondary outcomes of consistent cooling
(using a motorized icing device) with those of intermit-
tent cooling (using an ice bag) for 48 hours post-TKA.
We hypothesized that there would be no significant be-
tween-group differences in either primary or secondary
outcomes.

METHODS

Context and population

The study took place at St. Paul’s Hospital, a major
tertiary care centre, from February 2009 through May
2012, during which 382 TKAs were performed at this
centre.27 Eligible participants were adult patients of two
orthopaedic surgeons (surgeon A and surgeon B) who
underwent primary TKA. Potential participants were ex-
cluded if they had preoperative pain requiring daily nar-
cotic use, Raynaud’s disease,28 cryoglobinaemia,29 cold
urticaria,30–33 and hemoglobinuria.34 The centre’s Ethics
Review Board approved the study.

We aimed to recruit 40 participants into each group,
based on a priori sample-size calculation, with allowances
for potential dropouts. Using a standard deviation of
1.46,35 we estimated that we would need 35 participants
in each group to detect a statistically significant 1-point
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difference in pain scores (or a moderate effect size of
0.68) at an alpha level of 0.05 and power level of 80%
(see Figure 1).

Procedures

Patients were invited to participate during the pread-
mission clinic (PAC) visit by a member of the research
team, and written informed consent was obtained.

A total of 133 patients were assessed for eligibility; 41
were excluded. Of the 92 who consented, 14 were not
randomized (see Figure 1). The remaining 78 were
randomized, 39 to each arm (Figure 1), by staff of the op-
erating room (OR), independent of the research team; at
the time of incision closure, OR staff chose a sealed opa-

que envelope containing standardized orders pertinent
to intervention versus control. A total of 7 consenting pa-
tients were ineligible for the study, the majority because
of an intra-operative decision to use a nerve block. The
decision to use a nerve block was driven by surgeon and
anesthetist preference and was confirmed to be unrelated
to patient characteristics. The final intervention group
contained 37 participants, and the control group 34.

Blinding

Neither participants nor the care providers who as-
sessed outcomes could be blinded to the intervention
because application of the device or ice was visually
obvious. However, measured outcomes were extracted

Figure 1 Overview of study participant flow for inclusion.
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from patient charts, using a study-specific data collec-
tion form, by a research assistant who was not a member
of the research team and was blinded to group allocation.

Intervention

Both groups received identical surgical wound dress-
ings in the OR. For the intervention group, to prevent
swelling distal to the device, the surgeons requested that
the operated leg be wrapped with an elastic bandage
from the toes up to the cuff of the device; stockinette was
applied over the knee as a protective barrier between skin
and cuff. For the control group, the operated limb was
wrapped with an elastic bandage from toes to above the
knee for 48 hours after surgery to help control the degree
of compression between groups. In the post-anaesthetic
recovery room and on the unit, the control group received
ice bags at a frequency requested by the patient (usual
care) for 48 hours.

For the intervention group, the device was applied by
the surgeon in the OR immediately after surgery and re-
mained in place for 48 hours, except for brief periods:
after 1 hour, and every 4 hours thereafter, for nursing as-
sessment for skin or nerve damage; during exercise; and
during ambulation. Nursing staff were trained at the be-
ginning of the study on how to set up and use the device,
and detailed instructions and photographs were secured
to all devices for the duration of the study. The tempera-
ture setting was determined by piloting with members of
the research team and subsequently standardized and
secured at the chosen setting, indicated by a blue dot.
Because it was not possible to determine the level of cool-
ing with a patient connected to the device, two members
of the research team independently ascertained (by run-
ning the device unapplied to a limb for 4-hour intervals
on 2 consecutive days) that the selected setting resulted
in a range of cooling between 2�C and 6�C, as indicated
by the thermometer on the device.

Outcome measures

Data collection took place as part of existing standar-
dized postoperative care procedures for TKA. On admis-
sion to the orthopaedic ward and every 4 hours thereafter
for 48 hours, all patients underwent a nursing assess-
ment including vital signs, skin assessments, opioid use,
and numeric pain rating scale (NPRS). Nausea or vomit-
ing was assessed twice a day, passive range of motion
(PROM) and hemoglobin once a day, and the Western
Ontario and McMaster University Osteoarthritis Index
(WOMAC) was administered twice: in the PAC and at 6-
week follow-up in the surgeon’s office. The patient satis-
faction questionnaire was completed immediately after
the 48-hour treatment period.

Primary outcome

The primary study outcome was pain, measured via
NPRS. Although the study protocol requested that pain
be measured on a 10 cm visual analogue scale (VAS),

the hospital’s standard clinical practice used the NPRS,
which was therefore consistently used as the pain score
throughout the study. The NPRS 0–10 is the numeric
version of the VAS and has been shown to be highly cor-
related with the VAS, with good test–retest reliability, for
both literate and illiterate patients.36 Observations over
the period from 24 to 48 hours post-surgery were aver-
aged; data from the first 24 hours were excluded to allow
the effects of intra-operative medication to dissipate.

Secondary outcomes

The physiotherapist working on the ward in the
morning of postoperative days 1 and 2 assessed the total
amount of passive movement between knee extension
and flexion using a standard 30.48 centimetre (12 in.)
goniometer with 1� increments. Interrater reliability be-
tween physiotherapists for this measurement has been
established,37 and all physiotherapists were trained and
experienced in goniometric assessment of ROM in this
patient population. Nausea or vomiting, reported by the
patient, was assessed and recorded on the clinical path-
way every 12 hours by nursing staff. All doses of opioids
were converted to a corresponding equal dose of mor-
phine, calculated as equianalgesic total opioid use for
24–48 hours38 and reported in milligrams (see Table 1).
Pain medications were standardized to the extent possi-
ble. A single acetaminophen dose (650–975 mg), a long-
acting opioid, and a long-acting COX-2 selective non-
steroidal anti-inflammatory drug (NSAID) were all pre-
scribed preoperatively. Postoperatively, patients were
prescribed 650 milligrams acetaminophen every 6 hours,
a long-acting opioid twice daily, a long-acting COX-2 se-
lective NSAID, and an opioid as needed, as allergies and
patients’ needs permitted. Change in hemoglobin be-
tween 24 and 48 hours was recorded as the proxy indica-
tor of blood loss.39 We used the WOMAC to assess func-
tion because it is sensitive to change and has been
shown to be preferable to other instruments for assess-
ment of osteoarthritis.40,41 The required license for the
WOMAC was obtained. We compared the change in over-
all average score (0–4) and scores on the sub-dimensions
(pain, stiffness, physical function) between groups. The

Table 1 Modified Equal Analgesic Conversion Table

Morphine dose Is equivalent to

10 mg PO morphine 2 mg PO hydromorphone
10 mg PO morphine 1 mg IV/SC hydromorphone
10 mg PO morphine 0.5 epidural morphine
2 mg PO morphine 1 mg IV/SC morphine
2 mg PO morphine 15 mcg IV fentanyl
13.33 mg PO morphine 10 mg PO oxycodone

Source: Providence Health Care Connect42 and Gippsland Region Palliative Care

Consortium Clinical Practice Group.43

PO ¼ by mouth; IV ¼ intravenous; SC ¼ subcutaneous.
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mean length of stay (LOS) was determined from hospital
records.

Patient satisfaction was assessed via questionnaire.
Participants reported their overall satisfaction by placing
an X on a 10 centimetre line (0 ¼ extremely unsatisfied,
10 ¼ extremely satisfied); the distance was measured in
centimetres from the beginning of the line to the centre
of the patient’s X, using a ruler with 1 millimetre incre-
ments. Participants were also asked to report the average
proportion of time the ice or device was used (always,
100%; almost always, 75%; half the time, 50%; a little bit
of the time, 25%; none of the time, 0%), likes and dis-
likes, and whether they would recommend the method
of cooling. The questionnaire was piloted with 10 TKA
patients before its use in the study; no revisions were re-
quired as a result of the pilot testing.

Statistical analysis

We described participant characteristics—age, sex,
and outcome variables—and calculated means, standard
deviations, and proportions for all outcomes. Group dif-
ferences were tested using two-sided t-tests and w2 tests.
To confirm that the 24–48 hour postoperative period was
optimal for capturing postoperative pain without the
effect of pain medications administered intra-operatively,
we also ran a linear regression for opioid use during the
first 0–24 hours. Levels of satisfaction for the intervention
and control groups were compared via two-sided t-test.
Two independent coders, blinded to group allocation,
thematically analyzed participants’ comments regarding
likes and dislikes. A third coder was not required because
there were no discrepancies. Missing data ranged from
0% to 38%; the highest rate of missing data was for
WOMAC scores. The primary outcome of pain had 4%
missing data. Pairwise deletion was used in the analysis
to retain as much data as possible.

RESULTS
Groups were similar at baseline with respect to age,

sex, preoperative opioid use, and functional status (see
Table 2). For the primary outcome of pain, we found no
statistically significant difference between groups (see
Table 3). Because medication dosing can be a con-
founder, in addition to attempting to standardize both
pre- and postoperative doses, we calculated equianalgesic
total opioid use for all participants (see Table 1).42 Con-
trolling statistically for opioid use in the 0–24 hour pe-
riod did not change the magnitude or significance of the
difference in this period; we therefore report only un-
adjusted results (i.e., results of t-tests) in Table 3.

There were no statistically significant between-group
differences in the secondary outcomes of nausea or vom-
iting, opioid use, change in hemoglobin at 24–48 hours
after surgery, PROM after 48 hours, WOMAC at 6 weeks,
or LOS (see Table 3). These findings, though not statisti-
cally significant, may be clinically significant, because
better control of nausea and vomiting may permit

patients to mobilize to a greater degree. Patients in the
intervention group reported greater satisfaction with
postoperative cooling, were more likely to recommend
the method they received, and used cooling more consis-
tently (see Table 3). The results of the thematic analysis
from the patient questionnaire revealed that the inter-
vention group found the device both convenient and
comfortable and felt it reduced their pain and swelling.
Patients also reported, however, that the device was
heavy and that some staff appeared to be unsure as to
how to apply it. Although both groups reported that their
pain decreased, the decrease reported by the control
group was less than that reported by the intervention
group. The control group also disliked the ice melting
and would have liked ice more often. No adverse events
were reported or observed in either group.

DISCUSSION
Our study found that use of consistent cooling with a

device did not improve pain, measured by the NPRS,
more than intermittent cooling using an ice bag in the
24–48 hour postoperative period. Confidence in the valid-
ity of this finding is supported by (1) exclusion of patients
who used narcotics daily preoperatively; (2) standardized
‘‘equianalgesic’’ dosing; (3) statistical confirmation that
patients withdrawn as a result of nerve blocks were not
different from those who remained in the study; and (4)
statistical confirmation, using linear regression, that the
24–48 hour postoperative period was optimal for captur-
ing postoperative pain. This finding is consistent with
those of previous studies with respect to the lack of sig-
nificant influence of cryotherapy on pain post-TKR.16,26

Similarly, we found no between-group difference in
PROM, nausea or vomiting, or blood loss, which suggests
that consistent and intermittent cooling were equally as
effective in managing these common consequences of
TKA. These findings concur with those reported by Adie
and colleagues;16 however, although the four trials in-
cluded in their meta-analysis compared several different
methods of cooling (cold vs. compression, cold compres-
sion vs. nothing, and cold compression vs. compression),

Table 2 Patient Baseline Descriptive Characteristics*

Mean (SE)*

Characteristic Control (n ¼ 34) Intervention (n ¼ 37)

Age, y 71.5 (1.8) 70.4 (1.8)
Sex, % women 41.2 54.0
Surgeon A/B, % surgeon A 38.2 29.7
Preoperative narcotic use, mg 8.8 (1.4) 9.6 (1.0)
WOMAC score

Pain 1.8 (0.14) 1.6 (0.13)
Stiffness 2.0 (0.16) 1.9 (0.15)
Function 1.9 (0.13) 1.8 (0.14)

*Unless otherwise indicated.

WOMAC ¼ Western Ontario and McMaster University Osteoarthritis Index.
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none included a comparison between ice and a cooling
device.16 Our study addresses this gap in the literature.
Our findings are particularly intriguing because although
the intervention group had much longer and more con-
sistent cooling periods, and thus the magnitude of a
therapeutic effect could theoretically have favoured this
group, it did not. One potential contributing factor may
be a difference in the intervening layer of material be-
tween the wound dressing and cooling method: stocki-
nette and the polyethylene cuff for the intervention
group and an elastic bandage and plastic bag for the
control group. The choice of these intervening layers
was dictated by clinical need and therefore could not be
standardized between groups. A second potential contri-
buting factor was the difference in the method and de-
gree of sustained compression: For the intervention
group, pressure was supplied by the water-filled cuff
secured in place with an elastic bandage, whereas the
control group had only an elastic bandage. Again, it was
not possible to standardize the compression between
groups. These two factors illustrate the complexities of
undertaking a randomized controlled trial in a clinical
setting.

Although there was no significant decrease in pain or
opioid use in the intervention group, participants in this

group reported higher satisfaction with postoperative
cooling, used cooling more consistently, and were more
likely to recommend the icing device. Although one
could hypothesize that greater satisfaction would be as-
sociated with less pain and ultimately better outcomes,
our findings do not substantiate this hypothesis. This
discrepancy between patient satisfaction and clinical out-
comes may indicate that consistent cooling confers an
effect that is not measureable by the outcome measures
used in this study. The minimal clinically important dif-
ference for the NPRS after orthopaedic surgery has been
reported as 28.6%, and patients in this study clearly did
not report that degree of pain reduction.44 The higher
level of satisfaction may also be attributable to greater
patient contact with the staff who replaced ice and water
in the device and conducted skin checks every 4 hours.
Regardless of the underlying potential causes of higher
patient-reported satisfaction, our findings provide evi-
dence that the choice of compression and cooling
methods may be guided by patient preference rather
than by evidence of a definitive beneficial effect on
pain, PROM, lower limb function, blood loss, or LOS.

Our results indicate that, given the increasing de-
mands on clinicians and limited resources in acute-care
settings, the extra costs and resources associated with

Table 3 Study Outcomes

Mean (SE)*

Outcome Control (n ¼ 34) Intervention (n ¼ 37) p-value

Primary outcome
Pain, NPRS (24–48 h post-op) 3.6 (0.27) 3.8 (0.25) 0.67

Secondary clinical outcomes
PROM, degrees (48 h postop) 59.8 (3.1) 54.0 (2.4) 0.14
Nausea or vomiting, % yes (24–48 h postop) 15.6 34.3 0.08
Opioid use, mg (24–48 h postop) 42.3 (4.9) 49.9 (5.8) 0.33
Change in Hgb, g/L (24–48 h postop) �8.8 (1.7) �7.7 (1.8) 0.68
Change in WOMAC pain �0.7 (0.23) �0.4 (0.23) 0.32
Change in WOMAC stiffness �0.8 (0.23) �0.3 (0.24) 0.14
Change in WOMAC function �0.6 (0.21) �0.6 (.17) 0.95
Length of stay, d 4.8 (0.39) 5.8 (0.64) 0.20

Patient satisfaction
Patient satisfaction, cm 6.0 (0.70) 8.4 (0.36) 0.002
Patients who recommended ‘‘yes,’’ % 63.0 96.9 0.004

Consistency of use
Average time used during the day, % of participants <0.001

None of the time (0%) 14.8 0
Little bit of the time (25%) 25.9 8.6
Half the time (50%) 29.6 5.7
Almost always (75%) 22.2 17.1
Always (100%) 7.4 68.6

Average time used at night, % of participants <0.001
None of the time (0%) 30.8 6.3
Little bit of the time (25%) 19.2 3.1
Half the time (50%) 19.2 3.1
Almost always (75%) 23.1 18.8
Always (100%) 7.7 68.8

*Unless otherwise indicated.

NPRS ¼ Numeric Pain Rating Scale; PROM ¼ passive range of motion; Hgb ¼ hemoglobin; WOMAC ¼ Western Ontario and McMaster University Osteoarthritis Index.
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providing cooling devices may not be necessary for bet-
ter patient outcomes following TKA. However, the trend
to shorter LOS, though not statistically significant, may
provide an opportunity for potential cost savings. Ice is
also readily available, less costly, and easy to apply at
home,26 all of which are important factors given that
most patients undergoing TKA are elderly, with multiple
comorbidities.45 All patients in this study were advised to
use ice as needed after the 48 hour period, both in hospi-
tal and at home; they were not advised to obtain a cool-
ing device. Nevertheless, if patients do choose to use
these devices postoperatively, the absence of complica-
tions with use of the icing device in our study indicates
that when coupled with stockinette and skin assess-
ments every 4 hours, it is a safe treatment option.

LIMITATIONS
Our study has several potential limitations. First, be-

cause neither patients nor care providers could be blinded
to group allocation, subjective measures such as level of
pain, level of satisfaction, and treatment recommenda-
tion are subject to potential bias. Second, the absence of
significant between-group differences may primarily be
due to the measures’ not being sensitive enough to de-
tect change. Third, the extrapolation of these findings is
limited by postoperative pain management protocols;
many acute-care organizations now use femoral nerve
blocks or femoral nerve catheters post-TKA, but when
our study began, this option was not consistently avail-
able at our facility, and therefore patients who received
blocks were excluded. Our results might have been dif-
ferent if postoperative pain had been decreased with a
femoral nerve block. Finally, it is important to acknowl-
edge that these findings may not be generalizable to (1)
patients after revision TKA, (2) pain management beyond
the 48 hour postoperative period, or (3) other methods of
continuous cryotherapy that incorporate different param-
eters of cooling and compression.

CONCLUSION
There is no significant difference between the effects

of intermittent cooling with an ice bag and those of con-
sistent cooling using a device with respect to pain, blood
loss, nausea or vomiting, self-reported function, PROM,
or LOS after TKA. The fact that we observed no differences
in clinical outcomes despite marked differences in con-
sistency of cooling suggests that the additional costs
and resources required to use these devices may not be
warranted.

KEY MESSAGES

What is already known on this topic

Previous research on the use of cooling after TKA has
reported inconsistent findings with respect to reduction
of swelling and improved mobility immediately post-TKA
and small and likely clinically insignificant effects on
blood loss, pain, and ROM.

What this study adds

This study contributes new evidence on the relative
effectiveness of continuous cooling using a device versus
intermittent cooling using an ice bag by means of a head-
to-head comparison of the influence of these methods on
previously investigated outcomes (pain, blood loss, lower
limb function, ROM, opioid use, and LOS) and also ad-
dresses the relative influence of each method on previ-
ously underexplored outcomes: duration of cooling and
patient satisfaction. Though patients reported signifi-
cantly greater satisfaction with consistent cooling with
the device, there were no significant differences in func-
tional status (as measured by the WOMAC) at 6 week
follow-up.
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