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Aims Hemodialysis is the most common treatment method for patients, and access to blood
vessels is the way to save hemodialysis patients. Therefore, the purpose of this study was to
compare the effect of Hugo point cold therapy with the needle insertion site on pain caused by
venipuncture in hemodialysis.

Material & Methods This randomized clinical trial was carried out on hemodialysis patients
of Hami Arak Dialysis Center in Arak, Iran. The samples were selected by purposive sampling
(n=56) and assigned into two groups (28 samples each). For group A, an ice pack was used at
the needle entry sites, and for group B, an ice pack was used at the Hugo point of the opposite
hand for 10 minutes before cannulation by a nurse. The pain intensity of the patients was
measured within 1 minute after cannulation and recorded based on the visual comparison
scale of pain measurement (VAS). Data was analyzed using SPSS 23 software.

Findings The average pain in groups A and B were 3.10+86.81 and 4.2+65.05, respectively.
There was no significant difference in the average pain intensity between the two cold therapy
groups at the needle insertion site and Hugo point (p>0.05).

Conclusion Cryotherapy intervention at the needle insertion site and Hugo’s point have the
same effect on reducing arteriovenous fistula cannulation pain.

Keywords Pain; Cold Therapy; Hemodialysis
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Introduction

Chronic kidney failure is a medical disorder
characterized by the body's diminished capacity to
regulate metabolic and electrolyte equilibrium,
resulting in elevated levels of blood urea and nitrogen
that are not properly eliminated from the body [l
Hemodialysis is the predominant treatment modality
for individuals with renal disease worldwide 21,
Hemodialysis is used to treat about 90% of
individuals with chronic renal failure Bl
Hemodialysis is also the most widely used kidney
replacement therapeutic technique in Iran. Every
year, the number of patients receiving permanent
hemodialysis rises by 15% [+ 5. One of the
physiological stresses experienced by these
individuals is the pain that results from needle
insertions into blood vessels both during and after
hemodialysis 6. Hemodialysis patients' lifeline is
access to blood arteries, and the arteriovenous fistula
(AVF) is the accepted and ideal technique [7. 8l
Hemodialysis requires the use of two venous and
arterial needles [°l. One of the things that bothers
these individuals during dialysis is the pain at the
location where the needle enters the fistula. Several
studies have indicated that 3.5% of hemodialysis
patients experience severe fear due to needle
insertion, while 22% report moderate fear [10l. Over
20% of these patients perceive the pain associated
with vascular needle insertion as intolerable [111. The
repetitive nature of needle insertion for vascular
access, coupled with the use of large dialysis needles,
exacerbates this issue [12. The stress and pain
induced by needle insertion can lead to irritability,
increased metabolism, catecholamine release, and
alterations in vital signs such as elevated blood
pressure and tachycardia, which are particularly
detrimental to these patients given their advanced
age and underlying health conditions [13]. Considering
that hemodialysis typically occurs three times a
week, with each session lasting 3 to 4 hours, patients
endure needle-related stress and pain approximately
320 times annually. Consequently, effectively
mitigating this pain and distress is a crucial aspect of
patient care [14]. Ensuring patient comfort is vital for
their long-term adaptation to treatment or until a
successful kidney transplant is achieved [15].

In all pain-related guidelines, the patient's self-report
is regarded as the most reliable tool for assessing
pain and the most crucial element in pain evaluation.
In Iran, currently, no specific measures are in place to
reduce the pain associated with needle insertion
during arteriovenous fistula (AVF) cannulation in
hemodialysis patients. Only research studies have
introduced pain reduction methods [6l. Skin
stimulation is a standalone nursing intervention
capable of alleviating patient pain [7l. Literature
indicates that cryotherapy (cold therapy) is a form of
skin stimulation that effectively reduces pain in
hemodialysis patients during AVF needle insertion
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(151, The pain reduction mechanism of cryotherapy is
explained by the gate control theory of pain, as
described by Ghani [18l. According to this theory, skin
stimulation generates nerve impulses that are
transmitted to the spinal cord and are either
inhibited or amplified. Impulses traveling to the brain
via smaller nerve fibers keep the pain gates open,
while those traveling via larger fibers close the gate,
thereby reducing pain perception. Stimulation of
thick fibers through vibration or ice further enhances
gate closure [19. Cryotherapy decreases the
temperature of the painful skin area, reducing nerve
conduction in C and A-delta fibers and thus
diminishing  pain  signal transmission  [20].
Additionally, it reduces blood flow and cellular
metabolism in the affected tissue [21, decreases
inflammation [22], and ultimately promotes muscle
relaxation and increases the pain threshold [231. This
method is straightforward, cost-effective, widely
accessible, and devoid of side effects in pain
reduction [2425],

Acupressure, a therapeutic method with a 5,000-year
history, involves applying pressure to specific reflex
points on the body's surface to reduce muscle tension
and enhance blood flow and vital energy [24. One of
the most significant points, the Hugo point or LI-4, is
located on the back of the hand between the thumb
and index finger and is regarded as the primary anti-
pain pointin the body [2¢]. Stimulation of this acupoint
can alleviate pain in various body regions. The Hugo
pointis situated where energy flow is close to the skin
surface, making it easily accessible for stimulation
through pressure, needles, or cold, thereby inhibiting
the transmission of pain stimuli [271, Moreover,
stimulating this point activates the hypothalamus
and pituitary glands, resulting in the release of
endogenous opioids (endorphins) and subsequently
reducing pain perception [28],

Studies have demonstrated the efficacy of
cryotherapy at the Hugo point in reducing the pain
associated with arteriovenous fistula (AVF)
cannulation [29-311 and the impact of cryotherapy at
the cannulation site of the fistula in decreasing pain
intensity [15 321, In a study by Hosseinzadeh et al., the
effects of cryotherapy at the Hugo point and
acupressure at the Hugo point on AVF cannulation
pain in hemodialysis patients were compared, with
results indicating a greater effectiveness of
cryotherapy [331. Cryotherapy is recognized as a
simple and cost-effective method; however,
comprehensive research on the optimal site for
cryotherapy has been lacking. Given the increasing
number of patients requiring hemodialysis and the
need to enhance nursing services, alongside the
absence of research comparing cryotherapy at the
Hugo point versus the AVF cannulation site for
alleviating AVF cannulation pain, this study aimed to
compare the effectiveness of these two cryotherapy
methods on the pain intensity of AVF cannulation.
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Materials and Methods

Study design

This study was conducted using a randomized clinical
trial method in Arak City, Iran in 2023-2024.
Participants

The research community included patients
undergoing hemodialysis at the Hami Hemodialysis
Center in Arak. In this study, 56 hemodialysis
patients participated. Two groups, cryotherapy at the
Hugo point and cryotherapy at the arteriovenous
fistula (AVF) cannulation site, were included in the
study. This study was conducted from September 13
to November 21, 2023, at the Hami Hemodialysis
Center in Arak.

The samples were selected through purposive
sampling based on the inclusion criteria. The subjects
were randomly assigned to two intervention groups,
A (cryotherapy at the Hugo point) and B (cryotherapy
at the fistula site) so that each group concluded 28
subjects by a systematic random sampling method.
The sample size was determined by considering a
type I error rate, the test power, mean (16.3) and
standard deviation (17.2) of the first population, and
the mean (54/1) and standard deviation (50.1) of the
second population considering 10% potential decline
rate,

The inclusion criteria were age range between 18-65
years, having normal consciousness and verbal and
sensory abilities, non-emergency cannulation, and
undergoing regular hemodialysis three times a week.
The exclusion criteria included no allergy to cold,
absence of numbness and neuropathy disorders at
the cannulation site, no other pain except for
cannulation pain in the hand, no history of psychiatric
disorders, no use of narcotics or anesthetic drugs in
the past 8 hours, and no skin problems such as
eczema, burns, wounds, or cuts at the cannulation
site.

Materials

Data were collected using assessing demographic
information and the Visual Analog Scale (VAS). To
collect demographic information, a researcher-
developed checklist was used, comprising personal
details (age, gender), socio-economic status (marital
status, education level, occupation), medical history,
and duration of dialysis.

The Visual Analog Scale (VAS) was used to determine
pain intensity. This scale consists of a 10-centimeter
line numbered from 0 (no pain) to 10 (worst possible
pain). The visual scale for measuring pain intensity is
astandard tool and is widely used in Iran. The validity
and reliability of the pain measurement scale have
been examined in numerous studies. Findings from
Williamson and Hogarth's study regarding this tool
indicate that it possesses adequate validity and
reliability, making it practically useful in treatment
settings [34. The intervention was cryotherapy using
an ice pack applied at the Hugo point and at the site
of arteriovenous fistula cannulation.
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In group A, cryotherapy involved placing an ice pack
at the site of venous needle insertion. Prior to placing
the ice pack, the entry point for the needle was
marked. The ice pack was then applied for 10 minutes
directly over the area where the venous needles
enter, with moderate pressure applied clockwise (15
seconds of rest for every 2 minutes during the 10-
minute period).
After 10 minutes, the ice pack (YAKHPACK; Iran) was
removed, the site was sterilized with alcohol swabs,
and then cannulation was performed. Pain intensity
was measured using the VAS tool within 1 minute
after cannulation. The dimensions of the ice pack
were approximately 10x10 cm and its weight was
about 100 grams. According to the brochure, it is
made of non-toxic gelatinous materials. The ice pack
was frozen in a freezer for 2 hours, remained
completely frozen, and maintained its temperature
for up to 30 minutes.
Group B received cryotherapy at the Hugo point. In
this method, the ice pack was applied for 10 minutes
over the Hugo point, located between the index finger
and thumb on the opposite side of the cannulation
site on the back of the hand, with moderate pressure
applied clockwise (15 seconds of rest for every 2
minutes during the 10 minutes). After 10 minutes,
cannulation was performed, and pain intensity was
measured using the VAS tool within 1 minute after
cannulation.
All patients were standardized in terms of the type
and thickness of the venous needle and the type of
alcohol swab used. Venous cannulation for all
patients was performed by a nurse from the dialysis
unit.
The outcome measured was the pain resulting from
venous cannulation in hemodialysis patients
undergoing cryotherapy at the Hugo point and the
site of arteriovenous fistula cannulation.
To avoid bias, the pain was assessed by individuals
outside the study group. To prevent data leakage,
sampling was conducted on alternating days (i.e.,
even and odd days), ensuring that patients had no
contact or communication with each other.
Informed consent was obtained from the patients for
participation in the study. The Helsinki Declaration
guidelines were followed for the participants.
Confidentiality and privacy were maintained. There
was no financial cost or harm to the patients.

Data analysis

Data were analyzed using SPSS 23 software. The
normality of the data was assessed using the
Kolmogorov-Smirnov test. For qualitative variables,
frequency and percentage were used, and for
quantitative variables, mean and standard deviation
indices were employed. Group comparisons
regarding qualitative variables were conducted using
the chi-square test, and for quantitative variables, an
independent t-test or Mann-Whitney U test was used
based on the normality of their distribution.
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Findings

In both the Hugo point and catheterization site
groups, the majority had less than 5 years of
hemodialysis history, but the comparison of the
frequency distribution of hemodialysis duration
between the two groups did not show a significant
difference (p>0.05). The majority in each group had
underlying diseases, but a comparison of the
frequency distribution of underlying disease status
between the two acupuncture therapy groups did not
show a significant difference (p>0.05; Table 1).

Table 1. Comparison of demographic and clinical information of
participants

Group A Group B )
Parameters Frequency Frequency ‘?alue
(%) (%)
Male 15 (53.75) 14 (50) o
Lo Female  13(4643) 14(50) 21
Single 2(7.14)  3(10.72)
Marital status  Married 23(82.14) 20(71.43) 0.11*
Widowed 3 (10.72) 5 (17.85)
Employed 5(17.85) 6(21.43)
. Freelance  8(28.58) 7 (25.00) o
Occupation 1 emaker 10/(35.72) 11(39.29) *2°
Retirement 5 (17.85) 4 (14.28)
Illiterate 1(3.75) 0(0)
. High school 3 (10.71) 4 (14.28) ok
HEUONRE! peden BEaTT 18 ey o
Academic 9 (32.15) 11 (39.29)
.. <5 18 (64.30) 19 (67.86)
l"l'.e':"’d'alys‘s 5-10 5(17.85) 6(2143) 0.13*
T 5(17.85) 3 (10.71)
. ) No 8(28.57) 10 (35.71) "
WEEREBINEIT o 20 (7143) 18 (64.29) *1°

‘Independent t-test; ** Chi-square test; ***Mann-Whitney test

The average age and standard deviation of the
subjects were 64.60 (9.11) and 62.75 (8.85) for group
A and B, respectively and there was no significant
difference between two groups in terms of their ages
(p-value=0.09; Table 1).

Although the mean intensity of pain from vascular
needle insertion in the acupuncture therapy group at
the needle insertion site was lower than the mean
intensity of pain from vascular needle insertion in the
acupuncture therapy group at the Hugo point, no
statistically significant difference was observed
between the two acupuncture therapy groups at the
needle insertion site and Hugo point (p>0.05; Table
2).

Table 2. Comparison of mean pain intensity due to vascular needle
insertion between subjects in group A and B within 1 minute after
cannulation

GroupA Group B Independent t-test
m#*SD m#*SD T p-value
Pain intensify (cm) 4.65+2.05 3.86+1.81 1.47 0.066

Parameter

Discussion

This study aimed to determine and compare the
effect of cryotherapy at the Hugo point versus needle
insertion site on pain caused by vascular needle
insertion in hemodialysis patients. While previous
studies have individually shown the effectiveness of
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cryotherapy at the Hugo point and needle insertion
site compared to control groups, no study has directly
compared these two methods. Therefore, this study is
innovative in this regard.

The results showed no significant difference in the
average pain intensity between the two cryotherapy
groups at the site of vascular needle insertion and at
the Hugo point. Comparing the average pain intensity
caused by vascular needle insertion in the
cryotherapy groups at the needle insertion site and
Hugo point, within 1 minute after cannulation,
indicated no significant difference in the average pain
intensity of arteriovenous fistula cannulation.
Although the average pain intensity was lower in the
cryotherapy group at the needle insertion site, this
difference was not statistically significant.

In contrast to our findings, Al Amer et al. [0
demonstrate that cryotherapy reduces pain related
to arteriovenous fistula (AVF) cannulation. In their
study, cryotherapy at the Huguenot site is compared
with a control group, showing its effect, whereas the
present study lacked a control group and compared
the effects of cryotherapy at the Huguenot point and
needle insertion site on AVF pain.

Kaviani et al. 311 compare the effects of two methods,
pressure therapy, and ice massage at the Huguenot
point, on pain intensity in primiparous women. The
results indicate that the average pain score is lower
in the pressure therapy and ice massage groups
compared to the control group, but no significant
difference in pain reduction is found between the two
intervention groups [B1l. In the present study,
although cryotherapy at the Huguenot point was
applied, which differs from the method used in the
aforementioned study, similar to the previous study,
no significant difference was observed between the
effects of the two interventions.

Khosravan et al. [29] compare the effects of Hugo point
massage (with and without ice) on pain caused by
pentavalent vaccine injection. Their results show that
both methods of massage, with and without ice, are
effective in reducing vaccination pain in infants and
have a significant difference compared with the
control group. However, there is no significant
difference between the two intervention methods,
although ice massage is more effective than massage
without ice. In the present study, although the
average pain in the group with cryotherapy at the
Hegu point was higher than with cryotherapy for
arteriovenous fistula cannulation, similar to the
aforementioned study, no significant difference was
found between the effects of the two methods on
patient pain.

Additionally, Soltanpour 35 indicate that ice massage
at the Hugo point is an effective method for relieving
pain caused by needle insertion into an arteriovenous
fistula [3¢]. Although there was no control group in
this study, the effect of cryotherapy at the Hugo point
on pain was not compared with a control group, but
the pain level was moderate.
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Arabet al. [20] compare the effects of Hugo point ice
massage and 2% lidocaine gel on pain caused by
needle insertion into an arteriovenous fistula in
hemodialysis patients. The results demonstrate that
both interventions effectively reduce pain, but the
effect of cryotherapy at the Hugo point is significantly
greater than that of lidocaine [29]. In the above study,
the pain before the interventions is also assessed in
the first session, and the interventions are applied in
the subsequent session. Therefore, the effects of each
intervention are compared, and the cryotherapy
intervention is performed for a longer duration.
However, in the present study, the pain of needle
insertion into the arteriovenous fistula was not
measured without the intervention.

In the study by Golda et al., the results show that the
average pain intensity after the test in hemodialysis
patients is 1.53 in the ice massage intervention group
and 5.7 in the control group. The difference in
average pain intensity during venipuncture between
the two groups is statistically significant [32]. In the
present study, the average pain in both groups was
lower than the control group in the above study;
although the pain intensity in both intervention
groups was higher than in the above study. This
difference may indicate that cryotherapy at both the
arteriovenous fistula site and the Hugo point reduced
pain in the present study. However, the higher pain in
the intervention groups in this study is likely due to
the different times of pain measurement. Moreover,
considering the subjective nature of pain, precise
pain measurement is not possible.

Given the negative effects of pain caused by the
puncturing of arteriovenous fistulas on the physical
and mental health of hemodialysis patients, pain
control in these patients is very important.
Pourramzani et al. report that cryotherapy at the
Hugo point reduces the pain intensity of
arteriovenous fistula cannulation and can be
suggested as an effective non-invasive method for
relieving pain caused by puncturing in hemodialysis
patients [3¢l. According to the results of a review
article, cryotherapy has a positive effect on reducing
pain caused by puncturing arteriovenous fistulas in
hemodialysis patients [151. Therefore, considering the
positive effect of cryotherapy in reducing pain caused
by fistula puncturing, cryotherapy seems to be an
effective and useful low-risk and complication-free
method for reducing pain and ultimately reducing the
unpleasant psychological and physical effects of pain.
According to patients' rights and Maslow's hierarchy
of needs, pain relief is one of the basic human needs
(371, Both pharmacological and non-pharmacological
methods are used for pain relief. However, non-
pharmacological methods are preferred. Studies have
shown that skin stimulation is an independent
nursing intervention that leads to pain relief [38.
Cryotherapy is an effective method of skin
stimulation. It is cost-effective, has few
complications, is easy to use, and does not have side
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effects like skin rash, erythema, and itching caused by
topical anesthetics such as EMLA cream, lidocaine,
and other drugs 3.

In the present study, although cryotherapy
intervention at the needle entry site of the
arteriovenous fistula resulted in less pain compared
to cryotherapy at the Hugo point, the difference was
not significant. Therefore, considering that in the
above studies, cryotherapy at the Hugo point and the
arteriovenous fistula cannulation site have both
resulted in pain reduction during arteriovenous
fistula cannulation, either method-cryotherapy at the
Hugo point or especially cryotherapy at the
arteriovenous fistula cannulation site can be
suggested as an independent nursing intervention
and a non-invasive, complication-free pain relief
method to reduce pain during arteriovenous fistula
cannulation in hospitalized patients, particularly
those undergoing hemodialysis. These results can be
utilized by nurses and other healthcare personnel for
pain management in patients requiring injections.
Suggestions and limitations

One of the limitations of this study is the lack of a
control group. However, considering that previous
studies show each of these two interventions reduce
pain in the intervention group compared to the
control group [20. 29, 30, 32, 351 the methodologists
deemed a control group unnecessary for comparison
purposes. Therefore, this study was conducted solely
to compare the two cryotherapy methods at the Hugo
point and the needle entry site of the arteriovenous
fistula. Another limitation was the absence of pain
measurement at the needle entry site in these
participants  during sessions prior to the
intervention. Additionally, the subjective nature of
pain measurement using the VRS scale, especially
when measuring pain 1 minute after injection, may
not provide an accurate assessment of pain.

Further studies with larger sample sizes, including
control groups and pain measurement at the needle
entry site during a session prior to the intervention
session, as well as the application of the intervention
multiple times and over a longer duration for each
individual, are necessary to investigate and compare
the impact of these two interventions on pain
reduction in hemodialysis patients.

Cryotherapy at both the Hugo point and the needle
entry site of the arteriovenous fistula can reduce the
pain intensity associated with venipuncture in
hemodialysis patients, and both methods can be
recommended for reducing needle entry site pain.

Conclusion

Cryotherapy intervention at the needle insertion site
and Hugo's point has the same effect on reducing
arteriovenous fistula cannulation pain.
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