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ABSTRACT

Background: Arteriovenous fistula (AVF) cannulation pain remains a major challenge in the care of hemodialysis (HD) patients. This study aimed
to compare the effectiveness of three non-pharmacological interventions - lidocaine spray, cold packs, and flashlight distraction - in reducing AVF
cannulation pain in Iraqi HD patients.

Methods: A prospective within-subject controlled trial was conducted at Al-Kadhmia Hospital in Baghdad. Thirty-five male HD patients with AVFs
participated in a 4-week within-subject design study. Week 1 served as the control with no intervention, while lidocaine spray, cold packs, and a
flashlight were applied, respectively, in weeks 2, 3, and 4 before cannulation. Pain was assessed using the Visual Analog Scale (VAS) after each session.

Results: A significant difference was observed between the four conditions (F[3,102]=23.687, p<0.001). Mean VAS scores were highest in the control
group (6.11+1.05), followed by flashlight (5.71+0.86), cold packs (5.11+1.05), and lidocaine (5.00+1.14). All three interventions significantly reduced
pain compared with control (p<0.001), with lidocaine demonstrating the greatest reduction.

Conclusion: Lidocaine spray, cold packs, and a flashlight can significantly reduce cannulation pain in HD patients, with lidocaine being the most
effective. These findings support incorporating simple, low-cost interventions into HD care to enhance patient comfort.
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INTRODUCTION

Chronic kidney disease (CKD) is a global health issue posing numerous
challenges, eventually ending in severe morbidity and significant
mortality rates [1]. It is defined as the presence of permanent damage in
the kidneys or a decline in renal function for a period of not <3 months
regardless of the cause [1,2]. CKD has been classified according to the
“Kidney Disease Improving Global Outcomes” (KDIGO) into five different
stages where the first two stages required evidence of declining kidney
functions such as proteinuria with minimal changes in the glomerular
filtration rate (eGFR) whereas stages 3-5 occur when eGFR drop
below 60-15 mL/min/1.73 m? with some patients such as those with
nephrotic syndrome might exhibit earlier etiology [3,4]. The prevalence
of CKD globally is estimated to be around 13.4% across all five stages,
with around 10.6% between stages 3 and 5. The incidence is expected
to increase, and the estimated number of affected individuals is around
500 million, with those patients ultimately requiring hemodialysis (HD).
80% of these patients are from low to middle-income countries [5-7].

Atthelast stage of CKD, termed end-stage renal disease, eGFR falls below
15, in which (HD) is mandated to remove excess water, electrolytes,
and waste materials [8,9]. Since those patients are subjected to HD, an
appropriate access to the vascular system should be established [10].
Often, the arteriovenous fistula (AVF) is recommended by most clinical
guidelines, which is done by either the rope-ladder technique or the
buttonhole, both having their own advantages and disadvantages with
regard to the pain of cannulation [11]. The pain of cannulation in HD
patients is mild to moderate and is often managed through different

approaches, including psychological support and training nurses on
how to manage and reduce the pain from needle punctures [12,13].

A new approach of using the lidocaine spray, cold packs, or flashlights
to minimize the pain sensation has been investigated, with cold packs
showing good results [14,15]. Bond et al, a systematic review, had
reviewed the use of different anesthetics before cannulation, showing
that anesthetics can reduce the pain effectively [16]. While the use of
cold packs resulted in a significant reduction in pain and more venous
dilatation after 1 min of application, according to Yilmaz and Yilmaz [17].
Flashlight had been tested in a randomized control trial by Shivashankar
etal,who found that it can somewhat reduce the pain when compared to
control, although the pain scoring system was not the same as cold packs
and lidocaine [18]. However, there is still limited data that compares all
three methods. Therefore, the aim of this study is to investigate whether
the use of lidocaine, cold packs, or flashlights may minimize the pain
sensation during HD cannulation on Iraqi CKD patients.

METHODS

Study design and settings

This study was conducted as a prospective within-subject controlled
trial in HD units in Al-Kadhmia Hospital, Baghdad, Iraq. Data collection
was done from March 1 to 30, 2025.

Subjects
The study included 35 patients undergoing conventional HD. Eligible
patients were adults 18 years and older of male gender who were
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diagnosed with CKD, undergoing hemodialysis with an AVF of the upper
extremity, either radio-cephalic, radio-basilic, or brachio-cephalic,
currently used for hemodialysis.

Exclusion criteria included any known allergies or sensitivities to
lidocaine or other local anesthetics, cold therapy, damaged, or broken
skin at the designated site; concomitant use of an analgesic within the
previous 24 h or previous use of local anesthetic products. Patients
were also excluded if they did not complete the remaining weeks of
treatment.

Ethical consideration

The study was approved by the Ethics Committee of the College
of Pharmacy, Al-Nahrain University (Approval No.: nah.co.pha.H3,
dated 5 May 2024). Written informed consent was obtained from all
individual participants included in the study.

Study control and interventions

Patients were identified from the HD centers. A total of 35 patients
were then included using convenience sampling and were planned for
control during week 1 and interventional assessments at weeks 2, 3,
and 4. The intervention was performed at each dialysis session day (HD
days 1, 3, and 5).

Week 1: Control group: Routine care without additional intervention

The patients were cannulated with HD needles, which were inserted in
the vessels of the fistula area by the attending nurse after disinfecting
the fistula area with 70% alcohol-soaked cotton pads, as per standard
practice.

Week 2: Lidocaine group: Intervention with the use of lidocaine 5%

Two puffs of lidocaine 5% (lidocaine topical aerosol U.SP.38), each
puff delivering approximately 10 mg of lidocaine (as per manufacturer
specifications), resulted in a total estimated dose of 20 mg per session.
They were sprayed on the dermal surface close to the needle insertion
point. After 10 min, the skin surface was sprayed with 70% alcohol.
Then, appropriate HD needles were put into the vessels of the fistula
area by the attending nurse.

Week 3: Cold pack group: Intervention with the use of cold packs

A cold pack was placed on the fistula site for 5 min. The cold pack was
stored at 4-8°C before application to ensure consistent temperature
across sessions before making the puncture. Following this, specific
HD needles were inserted into the vessels of the fistula area by the
attending nurse after disinfecting the fistula area with 70% alcohol-
soaked cotton pads.

Week 4: Flashlight group: Intervention with the use of flashlights

An LED light was directed toward the fistula site immediately before
cannulation for approximately 5-10 s as a distraction technique.
Cannulation was then performed according to routine clinical practice.

Data collection and outcome measurement

All patients underwent a full physical examination by the nephrologist.
A thorough history was obtained from the participating patients (age,
weight, height, occupation, cause of illness, duration of HD onset, and
comorbidities) through interviews by a clinical pharmacist and from
patient files. Before the first intervention, the patients were informed
about the study drugs and were introduced to the Visual Analog
Scale (VAS) for pain assessment. VAS scores were used to grade the
cannulation pain based on a 10 cm line marked 0 at one end and 10 at
the other end (0=no pain, 10=worst pain) [19].

During the 1% week of the study, which served as a baseline pain
assessment (control) (week 1) on HD days 1, 3, and 5, venipuncture
was performed based on normal clinical practice with the use of 70%
alcohol-soaked cotton pads without any additional intervention. Each
patient’s cannulation site was observed for local skin reactions, and
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patients were asked about any undesirable effects experienced with
normal clinical practice. During week 1, after needle puncture, VAS
assessment was performed at each dialysis session. The average score
was then used for analysis and comparison.

In the 2" week of dialysis sessions, each patient then received lidocaine
spray only once before venipuncture. Each patient’s cannulation site
was observed for local skin reactions, and patients were asked about
any undesirable effects experienced with the use of lidocaine. After the
needle puncture of each HD session (days 1, 3, and 5) during week 2,
the VAS assessment was performed. The average score was then used
for analysis and comparison.

In the 3" week of the study, each HD patient received ice packs for 5 min
before venipuncture. Each patient’s cannulation site was observed for
local skin reactions, and patients were asked about any undesirable
effects experienced. After the needle puncture of each HD session, a
VAS assessment was performed. The average score was then used for
analysis and comparison.

In the final week (week 4) of the study, each patient received LED flash
only once before venipuncture. Each patient’s cannulation site was
observed for local skin reactions, and patients were asked about any
undesirable effects experienced. VAS assessment was performed. The
average score was then used for analysis and comparison.

Sample size calculation

Sample size was calculated using G*Power (version 3.1) for repeated-
measures analysis of variance (ANOVA) (within-subject design).
A moderate effect size (f=0.25) [20] was assumed in accordance with
Cohen’s conventional benchmarks for ANOVA when precise prior local
effect size estimates were unavailable. With an alpha level of 0.05,
statistical power of 90%, four repeated measurements, correlation
among repeated measures of 0.5, and non-sphericity correction (e=1),
the minimum required sample size was 30 participants. To account for
a potential 15% attrition rate, 35 patients were recruited.

Data analysis

Normality was assessed using the Shapiro-Wilk test. Repeated-
measures ANOVA was conducted to compare pain scores across the
four conditions. Mauchly’s test was used to assess sphericity; since
sphericity was violated (p<0.05), the Greenhouse-Geisser correction
was applied. Post hoc pairwise comparisons were performed using
Holm-adjusted p-values to control for multiple comparisons across six
pairwise contrasts. A p<0.05 was considered statistically significant.

RESULTS

Demographics

Characteristics Value {meanz*standard

deviation/no. (%)}

Age (years) 57.48+13.74
Body mass index (kg/cm?) 30.88+3.36
Occupation
Employed 20 (57.14)
Unemployed 15 (42.86)
Marital status
Married 30 (85.71)
Unmarried 5(14.29)
Education
None 7 (20)
Bachelor 13 (37.14)
University 13 (37.14)
Diploma 2 (5.71)

Dialysis duration (years), median (range) 6 (1-15)

The patients had been grouped into 4 weeks of testing (n=35 patients),
with the initial week used as a control group, in which the standard
practice of 70% alcohol swabs was used for preparation. This was then
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Fig. 1: Flow diagram of patients

followed by lidocaine, ice packs, and flashlights in subsequent weeks.
Repeated-measures ANOVA demonstrated a significant difference in
VAS pain scores across the four conditions, F(3,102)=23.687, p<0.001.
Mauchly’s test indicated violation of the sphericity assumption
(p<0.05); therefore, the Greenhouse-Geisser correction was applied.

Groups No. Meantstandard Median p-value
deviation (min-max)

Control 35 6.114+1.051 6 (4-8) <0.001

Lidocaine 35 5.000£1.138 5(3-7)

Cold packs 35 5.114+1.051 5(3-8)

Flashlight 35 5.714+0.860 6 (4-8)

Post hoc pairwise comparisons with Holm-adjusted p-values (six
comparisons) revealed that lidocaine and cold packs significantly
reduced pain compared with control (p<0.001), whereas flashlight
also demonstrated a smaller but significant reduction (p=0.006). No
significant difference was observed between lidocaine and cold packs
(p=0.353).

DISCUSSION

HD patients are exposed to the insertion of needles into the fistula
regularly in view of the need for dialysis. One of the major concerns in
relation to this is the pain from the insertion of the AVF that HD patients
face each week. HD patients feel that the pain is unbearable and is
considered one of the most challenging issues that should be addressed
to optimize HD patients’ care [15]. This study was conducted to address
this issue by comparing standard practices with alcohol swabs with the
use of lidocaine spray, cold packs, and flashlight applications before the
insertion of the AVF to examine which could minimize the discomfort.

Different studies have investigated the use of lidocaine, cold packs, and
flashlights, with varying degrees of success. Mirzaei et al. investigated
the use of lidocaine spray among many other options to minimize the
pain of AVF cannulation, which resulted in a significant reduction of
the VAS from 5.000+1.138 in controls to 4.22+1.13. This emphasized
the advantage of using lidocaine before cannulation to reduce pain
for HD patients [19]. Riisch et al. found that lidocaine can reduce the
pain before cannulation significantly (3.5%2.2), whereas Dalvandi
et al. found that a lidocaine-containing mixture of local anesthetics can
be better than coolant vapors, despite the patient group and disease
state being different in the two studies [21,22]. The current work also
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Fig. 2: The mean and standard deviation of visual analogue scale
pain scores between control, lidocaine, cold packs, and flashlight

demonstrated a significant improvement in VAS scores when using
lidocaine compared to control.

Bastami et al. examined the use of ice packs 5 min preceding the
cannulation with a significant reduction in the VAS score 3.12+1.68,
whereas Mirzaei et al. found that ice packs significantly reduced the VAS
score 5.38+0.83 [19,23].

The use of cold packs has also been largely researched. Tapia Gonzalez
et al. studied the use of cold packs on radio-cephalic fistula, showing
a significant improvement in the pain measured by VAS score 3.9+2.4
compared to our study 5.114+1.051, although the site of fistula, disease
state, and the number of patients were different [24]. Similarly, an
Iraqi study that utilized cold packs before insertion into the AVF found
that the VAS was significantly reduced from 45+18.4 in controls to
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5.114+1.051, with the use of a scoring system from 0 to 100 instead of
0 to 10 to measure the pain score [25]. The use of flashlight distraction
before cannulation resulted in a significant reduction in the perceived
pain as measured by the VAS, which is consistent with the results of
the current study [26]. The current study also highlights the significant
improvement of flashlight management on VAS scores compared to
the control that used 70% alcohol swabs in reducing pain during
cannulation of the AVF in HD patients.

The current work showed consistent results with those previously
conducted across different countries that targeted different patients
and various diseases, all of which required cannulation, with the aim
of minimizing pain related to the cannulation procedure. In addition to
this, at present, no Iraqi studies have compared all three approaches.
Therefore, to the best of our knowledge, this is the first to show that
all three methods utilized, lidocaine spray, cold packs, and flashlights,
were able to reduce the AVF cannulation pain compared to standard
70% alcohol swabs. This study may be used as a guide for a more
extensive study to develop new strategies to minimize pain during AVF
cannulation among HD patients.

Despite this, there were a few limitations to the study. First, the sample
size was small, as only 35 patients were recruited. Furthermore,
patients were included through convenience sampling, which could be
improved through randomization of patients during inclusion into the
study. Larger studies, with multiple HD centers, should be performed
in the future.

CONCLUSION

The use of alternative methods such as lidocaine, ice packs, and
flashlight therapy may be potentially useful for reducing pain during
cannulation in HD patients. Specifically, the use of lidocaine was found
to reduce the AVF cannulation pain in most Iraqi HD patients, although
cold packs and flashlights similarly reduced pain when compared to
standard practice.

Limitations

Several limitations should be acknowledged. The fixed-sequence
intervention design may have introduced potential period effects.
Blinding was not feasible due to the nature of the interventions. In
addition, only male participants were included, which may limit the
generalizability of the findings to female HD patients. Future studies
with randomized intervention order and inclusion of both sexes are
recommended.
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