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ABSTRACT

INTRODUCTION. Patients receiving continuous hemodialysis commonly experience pain associated with arteriovenous fistula
puncture. Relieving the pain may increase their appreciation of the procedure and hence their quality of life.

AIM. To find out how different ways of applying cryotherapy changed the pain of arteriovenous fistula punctures in hemodialysis
patients.

MATERIALS AND METHODS. During the seven weeks of this randomized controlled study, ninety hemodialysis patients of both sexes
with end-stage renal disease who had received medical treatment were allocated to one of three groups at random: ipsilateral (received
cryotherapy at the site of needle insertion), contralateral (received cryotherapy at the site opposite to the needle insertion), or control
(followed medical treatment without cryotherapy application). Cryotherapy was applied for five to ten minutes, three times a week.
Prior to and following the seven-week intervention period, assessments of upper limb function (by Arm Motor Ability Test), pain severity
(by Visual Analogue Scale), beside anxiety and depression (by Hospital Anxiety and Depression Scale) were carried out.

RESULTS AND DISCUSSION. The final results showed that all evaluated outcomes improved after the intervention, with no statistically
significant difference between the ipsilateral and contralateral groups (p > 0.05). Yet, when comparing the contralateral or ipsilateral
groups to the control group, all parameters had statistically significant differences (p < 0.05).

CONCLUSION. For hemodialysis patients, cryotherapy is one of the best ways to manage pain from arteriovenous fistula punctures,
upper limb dysfunction, depression, and anxiety.
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Peakuusa 6onu, CBA3AHHOM C NYHKLUEN APTEPUOBEHO3HOMN GUCTYNbI,
HA PA3fUYHbIe MeTOAblI KpUoTepanum y NnauueHToB, HaOXOASLMUXCS
HA reMogmuanuse: PAHAOMU3IUPOBAHHOE KOHTPONIMPYEMOE UCCIefOoBAHUE

XoHum C.D.", nb-Xawa6b C.0.2, ' dnb-MoaTtacem A.M.?

" bonbHuya Kaupckoeo yHusepcumema Ane-Kacp Anauru, Kaup, Ezunem
2 Kaupckut yHusepcumem, lu3a, Eaunem

Xamepg H.?,

PE3IOME

BBEJEHUE. MavuueHTbl, NonyJatoLive HenpepbiBHbIN reMofranii3, 4acTo UCMbITbIBAOT 60JIb, CBA3AHHYIO C NYHKLMEN apTePUOBEHO3-
HoW durcTynbl. ObneryeHrie 6011 MOXeT NOBLICUTL UX BOCMPUATIE NPoLedypbl U, CIeA0BaTENIbHO, KQUeCTBO XM3HMU.

LIEJ1b. BbisicHWTb, Kak pa3nnyHble cnocobbl NMPYMEHEHNA KproTepanuy U3MeHsoT 60ib NpU NyHKUMN apTeprioBEHO3HON GUCTYbI
y NaLMNEHTOB, HAXOAALLMXCA Ha reMoAunanumse.

MATEPWAJIbl U METOADbI. B TeueHve 7 Hefenb 3TOro paHAOMM3NPOBAHHOIO KOHTPONMPYeMOro nccnegoaHma 90 remoananmsHbix
naumneHToB 060VX NOMOB € 60/1E€3HbBIO MOYEK B KOHEUHOW CTafuK, MOMyYaBLUMX MEAUKAMEHTO3HOE NeyeHue, Obiny cilyyanHbiM obpa-
30M pacnpegeneHbl B O4HY 13 3 rpynn: uncuaatepanbHyto (Nonyyanu Kpnuotepanuio B MecTe BBEAEHMWA UMTbl), KOHTpanaTepasbHyto
(nonyyanu Kpuotepanuio B MecTe, NPOTNBOMONIOKHOM MeCTy BBEeAEHUA UMbl) NN KOHTPOJIbHYIO (MPOXOANIN MefMKaMeHTO3Hoe
neyeHue 6e3 npumeHeHUs Kpuotepanuwn). Kprotepanusa nposoannach B TedeHne 5-10 MyuHyT 3 pasa B Hegento. [lo 1 nocne cemu-
HefeNbHOro Nepuofa BMeLLaTeNnbCTBa NPOBOAMIACh OLeHKa GYHKLUN BepXHel KOHEYHOCTY (MO TecTy ABUraTeNbHOM CNOCO6HOCTY
pyKM), BbIpaXKeHHOCTM 6011 (Mo BU3yanbHO-aHANOroBOW LUKane), a Takke TPeBOrv 1 agenpeccum (no rocnutanbHON LWKane TpeBoru
1 genpeccun).

PE3YJIbTATbl 1 OBCYXXAEHUE. OkoHuaTenbHble pe3ynbraTbl NMoKasanu, YTO BCE OLeHMBaeMble MoKasaTenu ynyywwuincb nocne
BMELLATENbCTBA, MPU 3TOM CTAaTUCTUYECKM 3HAUMMON pa3HMLbl MeXay UncunatTepanbHO U KOHTpanaTepanbHON rpynnamu He Obino
(p = 0,05). OgHaKo Npwu CpaBHEeHUN KOHTpanaTepanbHOWN 1 UncunaTepanbHON rpynn ¢ KOHTPOJIbHOW rPyNMno Bce napameTpbl UMenu
CTaTUCTMYECKN 3HaUYMMble pasnunuus (p < 0,05).

3AKJTIOYEHUE. [1na naumeHTOB, HAXOAALMXCSA Ha reMoAranv3e, Kpuotepanusa ABIAETCA OAHVM M3 JTyYLnX CNOCO60B KynupoBaHusA

6011 NpY NPOKOoJIax apTePUOBEHO3HbIX GUCTYN, ANCOYHKLMMN BEPXHUX KOHEUHOCTEN, enpeccu 1 TPEBOXKHOCTY.

PETMCTPALUA: pentudukatop Clinicaltrials.gov Ne NCT0652063 1, 3apercTpuposaHo 04.08.2024.

KJNTIOYEBDIE CJTIOBA: pesora, apteproBeHo3Has GuCTyNa, KoMOTepanus, n3mepeHine 6o, NoYeUHbIi Ananus

Ana uyntupoBaHua: Ghoneem F.S., Badr M.N,, EI-Khashab O.S., EI-Moatasem M.A. Response of Arteriovenous Fistula Puncture-Related
Pain to Different Cryotherapy Applications in Hemodialysis Patients: a Randomized Controlled Study. Bulletin of Rehabilitation Medicine.
2025; 24(4):67-75. https://doi.org/10.38025/2078-1962-2025-24-4-67-75
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INTRODUCTION

End-stage renal disease (ESRD), which is defined by an
irreversible decrease of renal function, is a growing global
public health concern [1]. Regular hemodialysis (HD) is
necessary for about 90 % of ESRD patients to maintain their
survival as renal replacement treatment [2].

For many HD patients, inserting needles into a major
blood vesselis a painful and mandatory procedure. Because
of the frequent punctures, HD patients are anxious before
the needle is inserted, and more than 90 % of them suffer
from acute pain [3]. Patients experience needle-related
tension and distress about 320 times a year, considering
that hemodialysis typically occurs three times a week and
lasts three to four hours each time [4].

Therefore, one of the most crucial elements of patient
management is to mitigate this pain and suffering properly.
Desensitization treatment and other psychologist-delivered
interventions are necessary for needle phobia, which is
marked by extreme physiological reactions, including

Cratba nonyuyeHa: 16.01.2025
CraTbA npuHATa K neyatu: 21.03.2025
CraTbA ony6nukoBaHa: 16.08.2025

withdrawal reactions and vasovagal syncope. Additionally,
it causes anxiety, lowers patients’ quality of life and
psychological burdens such as depression, and makes
managing dialysis more difficult [5].

The arms and hands must function properly to perform
tasks essential for daily activities. Patients with chronic
renal failure (CRF) receiving HD may experience significant
loss of upper extremity function, which impairs their
independence and quality of life [6].

Since cryotherapy slows down the rate at which nerves
conductelectricity, itisamong theapproaches used in many
studies to relieve pain and raising the pain threshold [7].
With fewer constraints and greater efficiency, cryotherapy
may be suggested as a solution for arteriovenous fistula
(AVF) puncture pain [8].

Many studies have demonstrated the beneficial
effects of ice packs in relieve AVF associated pain in HD
patients; however, studies’ findings varied in terms of pain
intensity [9]. Furthermore, no prior research has compared
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the impact of applying cryotherapy at the same and
opposite sites of AVF insertion on the patients’arm mobility
and psychological state along with their capacity to lessen
the discomfort brought on by the puncture.

AIM

To ascertain the effects of different cryotherapy
application procedures (ipsilateral or contralateral to
the insertion site) on hemodialysis patients’ anxiety and
depression, arm function, and AVF puncture pain.

To find out how different ways of applying cryotherapy
changed the pain of arteriovenous fistula punctures in
hemodialysis patients.

MATERIALS AND METHODS
Study design

The study was registered at ClinicalTrials.gov (NCT
06520631) and authorized by the institutional Physical
Therapy Faculty ethics committee (P.T.REC/012/005168). It
was carried out using a prospective randomized trial design
between 04.05.2024, and 24.08.2024, and each participant
provided written consent that complied with the Declaration
of Helsinki. The computations were performed using
G* Power version 3.1.9.2 (Franz Faul, Uni Kiel, Germany). The
repeated measure F-test (MANOVA) between factors with a
power of 80 % and a type | error of 5 % was used to get the
sample size. G* Power 3.1.9.2 was employed to determine
the effect size (0.26) from the primary outcome (VAS) based
on data from the pilot study, five patients within each
group. The minimum sample size was 75, and to take into
consideration for dropouts, the number was raised by 20 %.

Participants

To be eligible for the study, patients had to be aged
between 30 and 50, have end-stage kidney failure, be
able to report pain adequately, have received regular
haemodialysis (HD) for at least three months, undergo
treatment at least twice a week and have had an
arteriovenous fistula in use for at least 12 months. Patients
with any of the following conditions were excluded:
advanced age, severe diabetes, heart failure, cold allergies,
Raynaud’s phenomenon, fractures, heart failure, nerve
and tissue damage, unwillingness to cooperate, diabetic
neuropathy, and cognitive impairment that might interfere
with an accurate assessment of pain.

Randomization

Randomization was used to allocate participants
evenly between the experimental or control groups. The
participants and research team members (except for the
physiotherapists who participated in the intervention)
were unaware of the assignment in a masked centrally
randomized technique with allocation concealment, which
was carried out by a statistician who was not a member of
the research team. The randomization sequence was built
using R Software (version 2.11) and separated into groups
based on body mass index (BMI), age (30-50 years), and
gender. Block sizes were set at random from four to eight
to ensure a fair number of participants in each group.

Outcome variables and measurements

To compare between groups, measurements were
made both before and after the 7-week intervention.

ARTICLES

To minimize experimental biases, an independent evaluator
who was blind to the patient’s assignment conducted the
measurements. At baseline, information was collected on
age, gender, height, weight, BMI, and years of HD.

Visual analog scale

The severity of the pain was measured with the Visual
Analog Scale (VAS), a numerical rating system for evaluating
pain and health conditions. The VAS administration process
was easy to comprehend, time-efficient, and less expensive.
It is a straight line, with the worst suffering conceivable at
one end and no pain at the other. The following terms were
used to categorize VAS (0-10): no pain (0), mild pain (1-3),
moderate pain (4-6), severe pain (7-9), or worse pain (10).
The patient indicates the level of pain by marking a point
on the line [10].

Arm Motor Ability Test

The functional limitation of the upper extremities (UE)
was measured using the Arm Motor Ability Test (AMAT).
The patients completed 13 conventional unilateral and
bilateral tasks, each of the tasks being timed and scored
using two 6-point ordinal scales: the Quality of Movement
scale, which measures how the task is executed, and the
Functional Capacity scale, which measures the capacity to
accomplish the activity. The patient is permitted to do the
subtasks continuously and fluidly even if they are timed
separately [11]. Typically, each task has a time constraint of
one to two minutes. Each component is scored on a 6-point
Likert scale from 0 (no hand use) to 5 (normal hand use).
The Functional Ability: 0 — no use, T — very slight use,
2 — slight use, 3 — moderate use, 4 — almost normal use,
5 — normal use, and the Quality of Movement: 0 — no
use, 1 — very poor, 2 — poor, 3 — fair, 4 — almost normal,
5 — normal. Activity limits decrease with a lower score and
increase with a higher score [12].

Hospital Anxiety and Depression Scale

It is a valid, reliable, and intuitive practical tool for
detecting and measuring anxiety and depression is the
Hospital Anxiety and Depression Scale (HADS). With
a4-point Likert scale (range 0-3), it has 14 items. With seven
items for each subscale, it is intended to assess depression
and anxiety. The sum of the 14 items determines the overall
score, and the sum of the seven items for each subscale
(which range from 0 to 21) determines the score for each
subscale [13]. Scores > 7 indicate “no depression or anxiety,”
8-10 indicate slight depression or anxiety, 11-15 indicate
moderate depression or anxiety, and > 16 indicate severe
depression or anxiety [14].

Intervention

Prior to the needle puncture used to start the dialysis,
ice packs were applied to both the ipsilateral (received ice
application at the site of needle insertion) and contralateral
(received ice application at the site opposite to the needle
insertion) groups. For seven weeks, ice was applied for five
to ten minutes, three times a week.

For the ipsilateral group, the application was carried
out as follows: the patients were either high supine or
long sitting, and they were told to expose their arms at
the AVF puncture site. Disposable plastic sheets were then
placed directly on the puncture site. Following the ice
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application, alcohol and Sterillium were used to disinfect
the ice packs. The contralateral group’s arm opposite the
puncture site was covered with disposable plastic sheets.
Ice packs were placed on the area opposite from the
puncture site to provide a cold application [15]. As shown
in Figure 1 (A, B).

Statistical analysis

The normality of the data and the group homogeneity
were confirmed using Shapiro — Wilk and Levene's
tests for variance homogeneity. The data were normally
distributed, with homogeneous variance. When matching
groups using all available demographic information, one-
way ANOVAs were utilized. The effects of therapy on VAS,
HADS, and AMAT were studied with mixed MANOVA. When
the MANOVA yielded significant findings, more univariate
ANOVAs were run. For multiple comparisons, post-hoc
testing with the Bonferroni correction was employed. The

Table 1. Demographic characteristics of participants (n = 90)*
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significance level for all statistical tests was set at p = 0.05.
SPSS 23 was used.

RESULTS AND DISCUSSION

Ninety patients of both sexes with end-stage renal
disease receiving routine HD participated in this study.
The patients were chosen from Al-Kasr Al-Ainy’s HD
unit. They were divided into three groups at random:
a contralateral group (who received cryotherapy at
a location opposite the needle insertion site); and an
ipsilateral group (who received cryotherapy at the needle
insertion site) (Fig. 2).

Demographic Characteristics

The patients’ characteristics for the three groups are
displayed in Table 1. Regarding the general characteristics
of the patients, there were no statistically significant
differences between the two groups (p > 0.05).

Ipsilateral group

Contralateral group

Control group

+SD +SD +SD P

Age (years) 4183741 42.77+6.16 43.1+6.83 0.76
Weight (kg) 73.8+89 7313476 714103 0.81
Height (cm) 1624 £ 14.6 164.83 £9.11 164.07 +11.7 0.73
BMI (kg/m?) 28314573 26.84 +4.96 259+6.12 0.25
HD (years) 23+0.69 23+0.69 2.67+0.88 0.19
Gender, n (%)

Male 17 (56.67 %) 16 (53.33 %) 18(60 %) 0.87
Female 13 (43.33 %) 14 (46.67 %) 12(40 %) x'=0.27

Note: BMI— body mass index; X* — Chi Square; MD — mean difference; HD — hemodialysis duration. Data are mean + SD for
all demographics except gender (%); p < 0.05 indicate statistical significance.

A

Fig. 1. A— ipsilateral application of cryotherapy, B — contralateral application of cryotherapy
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[ Assessed for eligibility (n = 95) J

Excluded (n = 5)
¢ Not meeting inclusion criteria (n = 3)
» Declined to participate (n = 2)

[ Randomized (n = 90)

~—

Allocation

|

Control group (n = 30)
* Received the prescribed
medications only

Contralateral group (n = 30)
* Received cryotherapy at the site
opposite to the needle insertion

Ipsilateral group (n = 30)
* Received cryotherapy at the site
of needle insertion

=)
[ Lost to follow-up/ ] [ Lost to follow-up/ ] [ Lost to follow-up/ ]
Discontinued intervention (n = 0) Discontinued intervention (n = 0) Discontinued intervention (n = 0)
[ Analyzed (n = 30) ] [ Analyzed (n = 30) ] [ Analyzed (n = 30) ]
Fig. 2. Study flowchart

Between-groups comparison: Baseline and after twenty
sessions of intervention

A mixed design multivariate analysis was used to
determine the effect of therapy on the measured variables.
Wilk's A = 0.2, F (8, 168) = 25.77, p < 0.001, Partial Eta
Squared (n?) = 0.55 indicated a statistically significant
difference between groups. Also, there was a statistically
significant effect on time (pre-post treatment) as Wilk’s
A = 0.05, F (4, 84) = 436.62, p < 0.001, n? = 0.95, and for
the interaction between groups and time, Wilk's A = 0.1,
F (8, 168) = 46.76, p < 0.001, n*= 0.69.

Table 2 shows that there were no significant differences
between the three groups in all assessed variables at
baseline (p > 0.05). After 20 sessions of intervention, there
were no statistically significant differences between the
ipsilateral and contralateral groups. However, there were
statistically significant differences between the ipsilateral
and control groups, as well as between the contralateral
and control groups (p < 0.05), as shown in Tables 2-3.

Within-groups comparison

Comparing the pre- and post-intervention results in
ipsilateral and contralateral groups revealed statistically
significant differences in all outcome measures (p < 0.05),
but there was no statistically significant difference in the
control group, as shown in Table 2.

Pain management is crucial for hemodialysis patients
becauseofthedetrimentalconsequencesthatarteriovenous
fistula puncture-related pain has on their physical and
emotional well-being [16]. In this context, researchers
have employed non-pharmacological techniques like
acupuncture, lavender aromatherapy, EMLA anesthetic
cream, and self-selected calming music to lessen the
pain associated with arteriovenous fistula punctures.

ARTICLES

The findings of their studies demonstrated the beneficial
effects of the aforementioned techniques on lowering the
degree of pain. In addition, cryotherapy, either ipsilateral or
contralateral, has been utilized in multiple trials to alleviate
discomfort associated with fistula punctures [7]. Several
studies found that cryotherapy had a favorable impact
on lowering fistula puncture-related pain. The changes
in pain intensity between the experimental and control
groups after cryotherapy were varied in the studies [7].
So, the current study compares the effect of cryotherapy
ipsilateral against contralateral and determines which is
more effective and produces the best outcomes.

Following 20 sessions of ipsilateral and contralateral
cryotherapy, the study demonstrated a statistically
significant decrease in pain intensity as measured by VAS
(p < 0.001), with no statistically significant changes between
the two groups. This is in line with the findings of Sabitha P.B.
et al, who found that AV fistula puncture pain levels
decreased from an average of 3.8 on day 1 (when the patient
received standard care) to 0.7 on day 2 (when contralateral
cryotherapy was administered). This was a significant
decrease (p = 0.001) [17]. Yan L.J. et al. also discovered that
patients treated with ipsilateral cryotherapy needed less
analgesia (26.19 % vs. 48.84 %, p < 0.05) and had a lower VAS
pain score from 30 to 48 hours after surgery (p < 0.05) [18].

The gate control research given by Melzack R. best
explains the mechanics involved in pain reduction by
cryotherapy [19]. Evidence suggests that cold signals
are conveyed to the spinal cord solely via A-delta fibers
rather than C fibers, which might give a mechanism for
distinguishing between the many feedback systems that
underlie analgesia [20]. Cryotherapy decreases nerve
sensitivity to alleviate pain by decreasing the conduction
velocity of the nerve impulse transmission [21].

310114V IVNIDIHO | 1V 13 WIINOHD 4 VavS
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Table 2. Within and between group analysis for VAS, HADS and AMAT (n = 90)

n? P ;l::ztlv::()en Controlgroup  Contralateral group Ipsilateral group Variables
VAS (cm)
0.28 3.57+£0.96 3.9+0.61 3.83+0.75 Pre-treatment
0.72 0.001 3.37+0.67 147 £0.51 1.5+ 0.51 Post-treatment
0.17 < 0.001 < 0.001 p (within-group)
HADS (depression domain) (score)
0.55 12.87 £ 1.85 1227 +25 12.37 £243 Pre-treatment
0.77 0.001 12.67 £ 1.86 6.73+1.14 6.2+1.85 Post-treatment
0.62 < 0.001 < 0.001 p (within-group)
HADS (anxiety domain) (score)
0.08 14.47 £3.55 13.07 £ 1.62 13.8+1.16 Pre-treatment
0.73 0.001 14.1+3.8 5.57+0.73 6.87£1.28 Post-treatment
0.21 < 0.001 < 0.001 p (within-group)
AMAT (score)
0.17 33.73+2.96 35.7+4.96 34.73 + 3.88 Pre-treatment
0.6 0.001 33.93+2.88 52.53+7.385 51.8 +6.68 Post-treatment
0.89 < 0.001 < 0.001 p (within-group)

Note: n — number; MD — mean difference; C| — confidence interval; p — probability value; Data are mean + SD; p < 0.05
indicate statistical significance difference; VAS — visual analogue scale; cm — centimeter; HADS — hospital anxiety and
depression scale; AMAT — arm mobility ability test.

Table 3. Between group analysis of all outcome variables (n = 90)

Ipsilateral group versus Ipsilateral group versus Contralateral group versus

Outcome contralateral group control group control group
MD (95% Cl) p MD (95% CI), p MD (95% CI) p

VAS (cm)

0.03 (-0.32,0.39) 0.99 -1.87 (-2.22,-1.5) < 0.001 -1.9(-2.26-1.54) < 0.001
HADS (depression domain) (score)

-0.53 (-1.57,0.51) 0.64 -6.47 (-7.51,-5.43) <0.001 -5.93 (-6.97,-4.89) < 0.001
HADS (anxiety domain) (score)

1.3(-0.18, 2.78) 0.1 -7.23(-8.71,-5.75)  <0.001 -8.53(-10.01,-7.05) < 0.001

AMAT (score)

-0.73 (-5.27,3.81) 0.98 17.87(13.28,22.41) < 0.001 18.6 (14.06, 23.14) < 0.001

Note: n — number; MD — mean difference; C| — confidence interval; p — probability value; VAS — visual analogue scale;
cm — centimeter; HADS — hospital anxiety and depression scale; AMAT — arm mobility ability test. Data are mean + SD;
p < 0.05 indicate statistical significance difference.
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Furthermore, the signal for cold travels quicker than
the signal for pain in nerve fibers, so the cold is felt more
intensely than the pain, indirectly raising the pain threshold
[20]. Cold treatment may relieve pain through a variety of
processes, including nociceptor suppression, muscular
spasm reduction, and/or decreased metabolic enzyme

activity levels [22]. Furthermore, it slows blood flow and
cellular metabolism in the damaged region, minimizes
inflammation, improves muscular relaxation, and enhances
the pain threshold [18].

The study found that both cryotherapy procedures
significantly reduced anxiety and depression, as measured

CTATbU
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by HADS (p < 0.001). This conclusion aligns with the
findings of Abdrabouh M.A. et al. [23], who discovered
a substantial change in overall mean anxiety score among
older patients before and after cryotherapy (p < 0.001).
Before the intervention, the overall mean anxiety score
was 35.78 + 6.32, which fell to 23.78 + 5.06 during the
post-intervention period. Also, Lu H.Y. et al. discovered that
cold treatment administered for both periods (less than
15 minutes and up to 20 minutes) effectively reduced post-
chest tube removal anxiety and pain [24].

In contrast, Sajedi-Monfared's Z. study discovered
that breathing relaxation techniques and cold treatment
were ineffective in reducing the pain and anxiety
associated with chest tube removal [25]. The variation in
the sample population and length of intervention might
explain the disparity with the previously reported study.

Pain can trigger feelings of depression and anxiety,
which might worsen the patient’s vulnerability to the
pain. So it appears that lowering pain reduces negative
psychological feelings [25]. Pain, sadness, and anxiety are
all tightly related and have a role in the development of
long-term disorders; therefore, physicians should address
them as soon as feasible. Furthermore, these symptoms
should be evaluated and treated during treatment to
maximize outcomes [26]. Because of the limited results
of pharmaceutical therapy Cryotherapy could be a useful
tool for treating pain and depression [27]. Benefits of cold
therapy for mental health include improved emotions of
well-being and life satisfaction as well as a reduction in
anxiety and depression symptoms [28].

Our study found that ipsilateral and contralateral
cryotherapy had a significant positive effect on arm
mobility as measured by AMAT (p < 0.001).Thisis consistent
with Feys P. et al. findings that whole arm cooling for
15 minutes using multiple cold packs for tremors in MS
patients resulted in a clinically noticeable effect on tremor
severity and improved functional performance [29].
Cryotherapy has been utilized and analyzed to help
athletes restore functional qualities, including strength,
elasticity, and neuromuscular control [30]. Furthermore,
Durairaj S. et al. discovered that using cryotherapy (ice
massage) in conjunction with task-oriented training for
three sessions per week for two months reduced spasticity
and improved tactile registration function, resulting
in upper limb function improvement in hemiplegic
cerebral palsy children [31]. Following cryotherapy, the
mechanoreceptor, muscle spindle, and Golgi tendon
organ received sufficient input to the higher center neural
system, resulting in a sufficient muscle response during

motor action in healthy subjects. Additionally, the motor
neuron pool was facilitated to achieve controlled muscle
action, which may account for the improvement in upper
limb function [32].

Limitations

Our research, however, has certain drawbacks: 1) It is
a limited sample size research, and the findings should
be validated by larger, multicenter investigations.
2) Furthermore, although individuals with diabetic
neuropathy were excluded from the research, subjective
measurements such as degree of pain and level of
satisfaction are susceptible to possible bias.

Strength of study

This is the first randomized trial to illustrate the efficacy
of cryotherapy via two distinct applications, both of which
had a similar substantial effect on HD patients. It also
demonstrated the psychological and functional effects of
the intervention.

Future recommendations

Management of arteriovenous fistula puncture-related
pain alleviates stress, increases satisfaction, and reduces
negative psychological effects [33]. As a result, adverse
effects from medications are more likely to occur. As
a consequence, it is critical to develop suitable treatment
strategies to increase patients’ comfort and reduce pain
through non-pharmacological means. Cryotherapy was
investigated and shown to be useful in pain reduction. In
recent years, the type and technique of cryotherapy have
not been standardized among clinical institutions. It would
be useful to promote the study protocols as a standard
protocol for the practical application of cryotherapy.
Further future research focusing on non-pharmacologic
pain alleviation strategies should be pushed to encourage
such intervention, which will be extremely beneficial to
patients with renal failure. Cryotherapy should be used
in standard hemodialysis patient treatment to manage
needle puncture discomfort.

CONCLUSION

Given the good effect of cryotherapy on lowering fistula
puncture-related pain, cryotherapy as a low-risk and simple
approach appears to be helpful and useful in reducing
pain and hence the unpleasant psychological and physical
repercussions of pain. Consequently, it can be concluded
that cryotherapy is a superior option due to its lower cost,
convenience, and fewer adverse effects.
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