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Abstract:
Background: Difficulty of ABG punctures results in increased workloads and lost time in
congested emergency rooms. Palmar warming of radial artery and transient ulnar artery
compression are methods generally used to grease radial perforation and drop number of failures
at the first attempt of arterial perforation. The aim of the study: was to evaluate the effect of
palmar warming versus transient ulnar compression on success rate of arterial puncture in
critically ill patients.
Materials and Method: Research Design: A quasi experimental design was implemented in this
study. Setting: This study was performed at the general ICU of Damanhur Medical Institute.
Sample: A convenience sample of 25 critical care nurses and 150 patients were enrolled in this
study.
Instrument: Two instruments were used to accomplish this study. Tool I: Nurses' characteristics
and competence for performing arterial punctures tool. Tool Il: Patients' characteristics and
success rate of arterial punctures tool.
Method: studied patients were divided into two groups: palm warming (group 1) and transient
ulnar compression group (group ). Patients who were assigned to the palm warming
experimental group were inherited an air- activated heat pack to bridle in their hand for palmar
warming before arterial puncture for 5-10 minutes. Patients who were assigned to the ulnar
compression experimental group were subjected to manual pressure by the nurse's finger at the
level of the wrist joint in Guyon's canal as long as the arterial sample was drawn, and the
compression did not stop until the completion of the arterial sample.
Results: It was found that the mean of arterial puncture trials in palm warming trials
was lower than the mean of ulnar compression group with significant difference. The mean
number of arterial puncture trials in the palm warming group for the patients whose systolic blood
pressure ranged from 110—>120 was significantly higher than the mean number of arterial
puncture trials for the patients whose systolic blood pressure was less than 90. On the other hand,
there was a significant negative correlation between the mean number of arterial puncture trials
in palm warming groups and both of systolic, diastolic and, mean blood pressure measurement.
Conclusion: Using palmar warming is more effective for a successful arterial puncture. There is
a need for further study to combine palmar warming and ulnar compression, especially for
patients with blood pressure less than 50 mmhg.
Key words: palmar warming, transient ulnar compression, success rate, arterial puncture,
critically ill patients.
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1. Introduction:

Nurses are taking an important position in detection of acid-base imbalance of
critically ill  patients inintensive care units. The nurse isworking in
medication administration, Oxygen treatment and mechanical ventilation if  indicated ™.
Arterial blood gases are ordered frequently by emergency medicine, intensivist,
anesthesiology and pulmonology doctors as an important step of respiratory assessment in
acutely ill cases. Physicians in the fields of emergency medicine, intensive care,
anesthesiology, and pulmonology frequently order arterial blood gases as a crucial
component of respiratory assessment in critically ill patients.

There are numerous physiological diseases that are estimated by interpretation of an
ABG similar as acute respiratory distress syndrome (ARDS), extreme sepsis, hypovolemic,
circulatory failure, diabetic ketoacidosis, renal tubular acidosis, acute respiratory
failure, acute heart failure, cardiac arrest and bronchial disclinations .

Blood samples for ABG analysis are drawn by nurses in various nations, including
Egypt and Spain ©%. These occur in the following order of frequency: hematoma, infection,
puncture site bleeding, bacteremia, permanent ischemic injury, arterial spasm and
occlusion, and pseudoaneurysm. Additionally, the hand puncture injury's ischemic injury is
the most severe side effect. While the most frequent side effect is pain. A difficult, intrusive
technique with dangers, arterial puncture is always described €7,

Difficulty of ABG punctures results in increased workloads and lost time in
congested emergency rooms. Currently, 10% of first-time attempts are reported to fail @,
and multiple punctures are frequently the result of the procedure. Additionally, repeated
radial punctures can significantly affect radial artery patency over the long term ©). Direct
heating of radial artery, palmar warming of radial artery and transient ulnar artery
compression are methods generally used previous to transradial coronary catheterization to
grease radial perforation and drop number of failures at the first attempt of arterial
perforation 0,

There are many factors in ICUs, increasing the rate of failure at the first arterial
puncture attempt including: haemodynamic instability with non- palpable radial or ulnar
artery is one of these factors V). Hence, the purpose of this study was to evaluate effect of
palmar warming versus transient ulnar compression on success rate of arterial puncture
among critically ill patients.

2. Aim of the study:

- The aim of the study was to evaluate the effect of palmar warming versus transient ulnar
compression on success rate of arterial puncture in critically ill patients

3. The study hypotheses:

1- Using palmar warming will have a higher success rate for arterial puncture than transient
ulnar compression in critically ill patients.
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2- Using transient ulnar compression will have a higher success rate for arterial puncture
than palmar warming in critically ill patients.

3- Null hypotheses: There is no difference between the effects of palmar warming and
transient ulnar compression on the success rate of arterial puncture in critically ill patients.
4. MATERIALS AND METHOD

4.1 Research design

The research design of this study was a quazi experimental design.

4.2 Setting:

-This study was conducted at the general ICU of Damanhur Medical Institute which contains 15
beds.

4.3 Subijects: A convenience sample of 25 critical care nurses and 150 patients were
involved in this study based on the Epi-Info program according to the following parameters:
confidence coefficient 95%, expected frequency 50%, margin of error 5%, the decisive
sample size was 150. Nurses were concluded according to the following additional
attributes: nurses who had clinical experience of not less than a year in an intensive care
unit and had a success rate of arterial puncture of 70% or more; their success rate was
determined as the researcher observed nurses while they were drawing samples for 10
patients before starting the research. Nurses who succeeded in drawing samples for 7
patients out of 10 by the first trial could successfully draw an arterial sample from the first
trial by 70%. Patients were concluded according to the following additional attributes; age
> 18 years old, hemodynamically unstable, newly admitted patient, and in need of the first
arterial puncture investigation to assess blood gases and determine the necessity of
mechanical ventilation. Furthermore, they were excluded according to the additional
exclusion attributes, which included previous attempts at arterial puncture for investigation
and the presence of any risk factors for arterial puncture failure such as fibrosis.

4.5 Tools:

- Two tools were developed by the researcher and used to accomplish this study after
reviewing of related literature & 4):

Tool I: Nurses' characteristics and competence for performing arterial punctures.

It comported of two partitions; Partition I: This part was used to identify the characteristics
of nurses, including name, age, sex, educational level, and experience.

Partition Il: This partition was an observational checklist used by the researcher to identify
the nurses’ competence for performing arterial punctures.

The observational checklist included the 10 items for the steps for arterial puncture,
including the following 5 subtitles: site selection for arterial puncture, performing Allen's
test, proper positioning of the patient's hand, proper alignment of the needle and artery, and
compression time, which was needed until stoppage of bleeding. These items were rated as
having been done correctly and completely, done incorrectly, or not done. Each statement
was scored on a 5-point Likert scale ranging from" not done" (0 point) to "done correctly
and completely” (2 points).
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Tool Il: Patients' characteristics and success rate of arterial punctures:

This tool was used to determine the success rate of arterial punctures for the studied patients,
and it consisted of two parts:

Part I: included the characteristics and clinical data of the patients. They were age, sex,
medical diagnosis, past medical history, date of ICU admission, date of starting mechanical
ventilation, and vital signs, including pulse, body temperature, systolic and diastolic blood
pressure.

Part I1: this part was used to determine the number of trials for arterial puncture for the first
time for each patient. A successful trial is one that is drawn from the first attempt with
enough blood and arterial blood results (not a venous or mixed sample).

4.6 Methods:

- An official letter from the Dean of the Faculty of Nursing at Damanhour University
was transferred to the hospital authorities in Damanhour Medical Institute and blessing to
conduct this study was attained after furnishing an interpretation of the purpose of the study.

- Damanhour University Research Ethics Committee approved this study on March
17, 2022 No.54. Written informed consent was obtained from a family member of each
patient.

- The two tools of the study were created by the author after looking at the relevant literature
-11) These tools were presented to a panel of 7 critical care experts to assess the clarity and
accuracy of the content, and any necessary changes were made accordingly.

- A pilot study was done on 23 patients (10 % of the research subjects) to examine
their lucidity and they were barred from the study. A pilot study revealed that further
variations were not demanded.

- Reliability of nurses' competence for performing arterial punctures tool was tested
using Cronbach’s Alpha test and result was 0.90%.

- Twenty five nurses were involved in this study with, total of 150 trials of arterial
puncture on 150 consecutive patients who were admitted to the general ICU (Damanhur
Medical Institute, Damanhur, Egypt) between October 2022 and February 2023. The
researcher observed nurses when they drew arterial samples from 10 patients and calculated
their success rate for the first trial. The success rate of the arterial puncture for each nurse
was determined before starting the study, which should not be less than 70% for the first
trial.

- Before starting the research, nurses were trained to use both transient ulnar pressure
and an air- activated heat pack for palm warming.

- Then, the studied patients were divided into two groups: palm warming and ulnar
compression groups randomly by using the simple random method (folded paper).

- For both groups, each nurse drew an arterial sample for three patients in each group
by using an insulin syringe. As demonstrated in a previous study, puncture of the radial
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artery with an insulin needle was less painful than with a regular needle ®®. It was not
permitted to perform more than two trials in the same hand when there was any failure.
Also, it was not permitted to try more than four trials in both hands with a five minute
interval between each trial.

- Patients in the palmar warming group were inherited an air-activated heat pack to
bridle in their hands for 5 to 10 minutes before to artery puncture in order to warm their
palms.

- Patients who were assigned to the ulnar compression group were subjected to
manual pressure by the nurse's finger at the level of the wrist joint in Guyon's canal for 1
minute before inserting the needle and as long as the arterial sample was drawn. Moreover,
the compression did not stop until the completion of the arterial sample.

- Nurses were observed during the performance of each arterial puncture trial to
fulfill an observational checklist to identify the nurses' competence for performing arterial
punctures (Part 11, Tool I).

5. Statistical Analysis:

With the use of the IBM SPSS software package version 20.0, data were input into
the computer and analyzed. (IBM Corp., Armonk, New York). Numbers and percentages
were used to describe qualitative data. The normality of the distribution was assessed using
the Kolmogorov-Smirnov and Shapiro-Wilk tests. The range (minimum and maximum),
mean, and standard deviation were used to explain numerical data. The 5% level of
significance (p= 0.05) was used to determine the results' statistical significance.

The tests used were:

1 - The first test employed was the Chi-square test: was used to differentiate various groups
for categorical variables.

2 - Monte Carlo adjustment: was used when more than 20% of the cells had an expected
count lower than 5, and the chi-square must be corrected.

3- F-test (ANOVA): was used to differentiate more than two groups for quantitative
variables that are normally distributed.

4 - The Kruskal-Wallis test: was used to examine numerical variables with aberrant
distributions between more than two research groups.

5-rs: Spearman coefficient: it was used for determining how quantitative variables were
correlated.

6. Results:

The nursing staff members who were involved in the current study are described in
Table 1. There were 25 nurses who took part in the study as a whole. According to this table,
72% of the nurses who were the subject of the study were men. In addition, between 18 and
20 was the average age of the nurses who were the subject of the study. From this table, it
can be seen that the majority of them (80%) have a baccalaureate degree, which speaks to
their level of education. This table shows that three-fifths of the nurses in the study (60) had
experience in the ICU ranging from 1.5 to 2 years.
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Table 11 presents the distribution of the studied nurses according to their adherence
to the checklist for arterial puncture. It can be observed that more than 50% of nurses in
both groups chose the right location for their arterial punctures. Moreover, the majority of
them performed the rest of the steps of the arterial puncture correctly. There was no
significant difference in CCNs' compliance with the steps of arterial puncture between the
different groups (p=0.135).

Table 111 shows the characteristics of the patients who were involved in the current
study. The total number of patients who participated in this study was 150. There were
divided as 75 patients in each group. Concerning patients' gender, this table illustrates that
more than one third of the studied patients (38.2%) were between ages of 51-60. Moreover,
studied patients, were nearly equal as regards to their sex. In relation to medical diagnosis,
it can be said that nearly half of them (45.3%) had neurological disorders; followed by more
than one fifth of the studied patients had respiratory disorders.

Table IV reveals the mean and standard deviation differences of vital signs between
the studied groups. It can be noted that the mean diastolic, systolic blood pressure and the
mean arterial blood pressure in the group of ulnar compression were higher than the other
different means in the palm warming group with no significant difference.

Table V demonstrates the distribution of the studied groups according to the number
of arterial puncture trials. It can be noted that the mean of arterial puncture trials in palm
warming trials was lower than ulnar compression group with a significant difference while,
H=89.584 and p=<0.001.

Figure 1 displays the comparison between the studied groups according to the mean
of arterial puncture trials. It can be noted that the number of arterial puncture trials in the
range of 1-2 in palm warming was higher than the number of trials in the same range in the
ulnar compression group. Also, it was lower than the number of trials in the other group in
the range of 3-4. Moreover, there was a significant difference between them with y2=78.881
and p=<0.001"

Table VI shows the relationship between the number of arterial puncture trials and
blood pressure measurement. It can be noted that the mean number of arterial puncture trials
in the palm warming group for the patients whose systolic blood pressure ranged from 110-
>120 was significantly higher than the mean number of arterial puncture trials for the
patients whose systolic blood pressure was less than 90. P=0.003. On the other hand, table
VII presents the correlation between the number of arterial puncture trials and blood
pressure measurements. There was a significant negative correlation between the mean
number of arterial puncture trials in palm warming groups and both of systolic, diastolic
and, mean blood pressure measurement. P=0.003, 0.008, and 0.002 respectively.
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Table 1: Distribution of the studied nurses according to their characteristics

Nurse characteristics
(n=25)

Age

18-20

>21-25

>25-30

>30

Sex

Male

Female

Education

Bachelor

secondary nursing technical school
Technical Nursing Institute

Experience (per year)

1-15
>1.5-2
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Table I1: Distribution of the studied nurses according to their adherence to the checklist for arterial puncture:

Studied groups

. Palm warmin Ulnar compression
Steps of arterial punctur Done | P

checklist Not done |.
incorrectly
0% No. % No. %% . % No. [%% No. %%

Done correctIyINot done |Done incorrectly |Done correctly

Site Selection
Check at least two viable sites 28 20 13 52 24 |7 28 12 48
Proper positioning of the hand 16 32 13 52 12 8 36 14 56
Hold hand if necessary 8 28 21 84 4 2 8 22 88
Perform Allen's test 0 28 18 72 0 5 20 20 180
Proper Positioning
Hyperextend the patient's wrist
for radial artery access
Support patient's hand over aj
comfortable surface.

Proper alignment of the needle
The needle should be aligneﬂ
ith the artery against the flo
of blood

pply compression 8 2 J D 8
Total Score (0-20)
Mean * SD. 17.04 £ 3.55 | 17.04 £ 3.55
% Score
Mean * SD. 85.20 + 17.76 | 85.20 + 17.76
Fr. (p) 4.0 (0.135)

12 21 84 12 18 72

12 21 84 12 21 B4

20 76 IO 0 20
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Table I11: Distribution of the studied groups according to patients: characteristics

Studied groups

Patients: Palm Ulnar ~ [Total
characteristics ‘("r’]airg'sr;g ‘gr?rl‘lf;gssmn » ,
No. (% No. (% [NO. 1%
ge
8-30 8 10.7 11 14.7 27 12
3140 0 0 1 1.3 2 0.9
41-50 19 253 8 10.7 |42 18.7 |04 0.54
51-60 28 (373 29 38.7 |86 38.2
>60 20 26.7 |26 34.7 |68 30.2
Sex
Male 38 50.7 (38 50.7 112 49.8
Female 7 493 B7 w3 |13 oz [4 P%S
Medical diagnosis #
Neurological disorders [P (387 36 18 02 s
Endocrinal disorders ¢ P38 93 [18 B
Respiratory disorders 2l 28 20 R6.7 |52 231 1423 0.2'\"4Cp=
Renal disorders 12 |16 7 P33 15.6
Cardiac disorders > B7 B p 12 5.33
others 7l 5.3 1 1.3 6 2.7

F: F for One way ANOVA test H: H for Kruskal Wallis test # patient may have more than
one diagnosis. p: p The value of the differentiation between the 2 groups*: Statistically significant with p <0.05
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Table 1V: Mean differences of vital signs between the studied groups

Palm warmingUInar compression
group group
Vital signs (n=75) (n =75) 2 D

Mean #*SD Mean + SD

Peripheral pulse 75 3 126 777 125 H=2.34 1[0.31

Systolic blood pressure 06.4  +£1098 [101.33 |}14.36 [H=5.12 [0.08

Diastolic blood pressure 64 72 671 +85 |H=881 [0.12

Mean arterial bl
ean arterial blood 74.80 |+8.13 78.49 +9.88 |H=7.716" [0.21

Body temperature 3687 [+£031 37 + 031 [F=3.86" [0.09

+ SD: standard deviation. H: H for Kruskal Wallis test

Table V: Distribution of the studied groups according to the number of arterial
puncture trials

Palm warmingUInar compression
Number of arterial group group Test of Sig
puncture trials  |(n =75) (n=75) P
No. % No. %0
1 27 36 6 8
2 31 41.3 27 36 %= 105.287"
3 16 21.3 36 48 P=<0.001"
4 1 1.3 6 8
1-2 58 77.3 33 44 v>=78.881"
34 17 22.7 42 56 MCp=<0.001"
Min.-Max. 1-3 1-4 H=89.584"
Mean + SD. 1.88 +£0.79 2.57 £0.79 =<0.001"
x2: Chi square test H: H for Kruskal Wallis test

p: p value for differentiation between the studied groups *: Statistically significant at p <0.05
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Figure 1: Comparison between the studied groups according to mean of arterial
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Table VI: Relationship between the number of arterial puncture trials and

Vital signs:
I Number of trials in studied groups I

Blood pressure

Palm
(n=75)

warming

Ulnar
(n=75)

compression

Systolic blood pressure
Less than 90
90—<100
100-<110
110—>120

2.67 +0.52
2.11 +0.80
1.53 + 0.63
1.83 +£0.83

3.0+ 0.0

2.75+0.85
2.52+0.77
2.42 +0.78

H(p)

14.166" (0.003")

2.550 (0.466)

Diastolic blood pressure
Less than 50
50-<60
60—<80
80 —>90

3.0+ 0.0
2.0

1.86 +0.79
1.67 +£0.58

3.0

2.57 +0.77
2.56 +1.01

H(p)

4,215 (0.239)

0.544 (0.762)

Mean arterial blood pressure
40-<60
60-<80
80-<100
100-<120

3.0+ 0.0
1.85+0.77
1.83 +£0.83

3.0
2.67+0.77
2.27+0.83
3.0+ 0.0

H(p)
H: H for Kruskal Wallis test

4,030 (0.133)

p: p value for comparison between the studied categories
*: Statistically significant at p < 0.05

5.211 (0.157)

Table VII: correlation between the number of arterial puncture trials and blood

Vital signs

pressure measurements

Number of trials in studied groups

Palm
(n=75)

warming

Ulnar
(n=75)

compression

Is p

Is p

Peripheral pulse

-0.150 0.199

0.029 0.806

Systolic blood pressure

-0.337" 0.003"

-0.140 0.233

Diastolic blood pressure

-0.302° 0.008"

-0.128 0.273

Mean arterial blood

-0.347" 0.002"

-0.158 0.174

Body temperature

rs: Spearman coefficient

-0.111 0.342

-0.020 0.862

*: Statistically significant at p < 0.05
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7. Discussion:

The results of the current study revealed that more than half of the nurses in each
group selected the correct site for the arterial puncture and the majority of them performed
the rest of the steps of the arterial puncture correctly. Between the two groups, there was no
discernible difference in CCNs or compliance with the arterial puncture steps. This may be
related to the fact that the researcher observed nurses when they drew arterial samples from
10 patients before starting the research and nurses who had a success rate of more than 75%
for the first trial were involved in this study. Moreover, three- fifths of the studied nurses
had experience in the ICU for longer than 1.5-2 years. On the other hand, the majority of
them (80%) was highly educated and held a baccalaureate degree, which means that arterial
puncture was involved in their educational program for graduation. In addition, nurses'
particip?t)ion in previous educational programs affected their proficiency in drawing arterial
sample @,

The results of the current study showed that more than one third of the studied
patients (86 patients) were between the ages of 51-60. Moreover, the studied patients were
nearly equal as regards their sex. In relation to medical diagnosis, nearly half of them (102
patients) had neurological disorders; followed by more than one fifth of the studied patients
had respiratory disorders. It could be related to the fact that patients with respiratory
disorders like chronic obstructive pulmonary disease, pulmonary edema, acute respiratory
distress syndrome, or pneumonia typically have an ABG analysis ordered. Additionally, it
Is carried out during cardiac arrest shock resuscitation episodes and changes in respiratory
therapy or status. Acute respiratory failure (ARF) can also result from a variety of
neurological disorders that affect the bulbar respiratory center, spinal cord, motoneurons,
peripheral nerves, neuromuscular junction, or skeletal muscles®?-4),

The number of arterial puncture trials in the palm warming group was lower than in
the ulnar compression group, with a significant difference. In addition, the number of
arterial puncture trials in the range of 1-2 trials in palm warming was higher than in the
ulnar compression group. Also, it was lower in the range between 3 — 4 trials than in the
ulnar compression group, with a significant difference. These results demonstrated that
palmar warming was more efficient and had a higher success rate for the first trial arterial
puncture because it causes vasodilatation of radial artery. The vasodilation is via the
vascular bed in the hand. This is due to the activation of the skin’s cutaneous sympathetic
co-oprolator system. The following studies support this claim: Ramsey et al., 2018
palmar warming induces radial arterial vasodilation, Chen et al. *®, 2018; palmar warming
is effective at arterial vascular baseline vasodilation, Dharma H et al. @"), 2016; palmar
warming may also reduce radial artery rate of occlusion.

EJNHS Vol .4, No.1 41



EJNHS | ISSN 2682-2563 Egyptian Journal of Nursing & Health Sciences, 2023

In these previous studies, applying heat to the distal vesicle bed may also increase
blood flow by stimulation of cutaneous receptors all over the hand and activation of the
sympathetic cholangiostatic active vasodilation system. Moreover, it was recommended
that radial heating with heat is preferable to other techniques to reduce the occlusion of
radial artery than ulnar compression in addition, Unal ~ (2017) ®® demonstrated that radial
heating with heat reduces the number of attempts to puncture radial artery. Radial heating
directly or through palmar heating is cheap, there is no extra cost, and it can be done by
anyone.

In this study the mean number of arterial puncture trials in the palm warming group
for the patients whose systolic blood pressure ranged from 110 — >120 was significantly
higher than the mean number of arterial puncture trials for the patients whose systolic blood
pressure was less than 90. On the other hand, there was a significant negative correlation
between the mean number of arterial puncture trials in palm warming groups and both of
systolic, diastolic, and mean blood pressure measurement. This result was related to
decreases blood pressure and haemodynamic instability which stimulates the sympathetic
nervous system and results in arterial vasoconstriction 9,

It is essential to identify the primary causes of abnormal vessel vasoconstrictor
activation, which include: trauma from Lidocaine injector, the room temperature is always
lower than the body temperature (approximately 22 - 24°C), exposure to cold stimulates the
skin’s cold receptors, resulting in cold thermal sensations, the sympathetic nervous system
stimulates the body’s response to cold by vasoconstriction the skin, the arms and the legs,
resulting in changes in the blood pressure in the arteries and release of vasoconstrictors and
some hormones. The body’s physiological response to cold causes the radial artery to
contract, preventing radial puncture ?°-29,

Although, the success rate of arterial puncture by using palm warming was affected
by hypotension @9, it was still higher and better than the success rate with the other method,
transient ulnar compression (table VI). So, it is recommended to use palm warming during
arterial puncture especially for hemadynamically unstable patients.

8. Conclusion: it can be concluded that using palmar warming is more effective for a
successful arterial puncture. Moreover, the use of ulnar compression has some benefits over
not using it.

9. Recommendation: Recommendations for clinical practice:

- Nursing management protocol for arterial puncture should be including the two different
techniques palm warming and transient ulnar compression.

- Recommendations for education and training:

- The curriculum of nursing students should focus on the importance of using these two
different techniques palm warming and transient ulnar compression in the arterial puncture.
- Recommendations for administration:
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- The hospital's budget must be directed to the purchase of equipment and accessories
necessary for the implementation of palm heating.

- Managers should routinely review nurses' adherence to palm warming and transient ulnar
compression during arterial puncture.

Recommendations for research:

- Further study:

1-There is a need for further study to combine palmar warming and ulnar compression,
especially for patients with blood pressure less than 50 mmhg.

2- There is a need for further study to compare effects of palmar warming in males and
females.

3- There is a need for further study to examine to what extent atherosclerosis and sedation
may affect the degree of vasodilation with palmar warming.

10. Limitation of the study:

- The response to palm warming may not be as strong in patients with atherosclerotic
disease, and concomitant medications that may be used during mechanical ventilation
(sedation) may affect vasodilation with palm warming.

11. References:

1- Mohammed H. & Abdelatief D. Easy blood gas analysis: Implications for nursing. Egyptian Journal of
Chest Diseases and Tuberculosis. 2016: 65(1); 369-76.

2- Castro D., Patil S., & Keenaghan M. Arterial Blood Gas. Stat Pearls Publishing. 2022: (1)
https://www.ncbi.nIm.nih.gov/books/NBK536919/ at 6 -9-.

3- Haldar, D. & Dwari, A. Arterial Blood Gas Analysis Among Chronic Respiratory Patients Admitted In A
Tertiary Care Teaching Institution At Kolkata, India. International Journal of Scientific Research. 2019:.8(6);
2277-8179.

4- Sabaq, A., El-aasar, H., & Mohammed M. Effect of Educational Program on Improving Nurses'
Performance Regarding Arterial Blood Gases Sampling for Critically Il Children. International journal of
Nursing Didactics: 2019: 9 (5); 1-10.

5- Simundic M., Cornes M., Grankvist K., Lippi, G., Nybo, M., Kovalevskaya, S.,& Church, S. Survey of
national guidelines, education and training on phlebotomy in 28 European countries: an original report by the
European Federation of Clinical Chemistry and Laboratory Medicine (EFLM) working group for the pre-
analytical phase (WG-PA). Clinical Chemistry and Laboratory Medicine. 2013: 51; 85-1593.

6- Tak B, Balci K, Erken H, Gerede D, Tak S, Goksulik H, Turhan S & Erol C. Evaluation of endothelial
dysfunction with flow-mediated dilatation after transradial coronary angiography. Acta Cardiol. 2017:72;
305-10.

7- Bijapur B., Kudligi A., & Asma, S. Central Venous Blood Gas Analysis: An Alternative to Arterial Blood
Gas Analysis for pH, PCO. Indian Journal of Critical Care Medicine. 2019: 23(6); 259-2.

8- Laursen C., Pedersen R. & Lassen A. Ultrasonographically guided puncture of the radial artery for blood
gas analysis: a prospective, randomized controlled trial. Ann Emerg Med. 2015: 65(5); 618— 9.

9- Costa F, van Leeuwen M, Daemen J, Diletti R, Kauer F, van Geuns R. The Rotterdam Radial Access
Research: Ultrasound-Based Radial Artery Evaluation for Diagnostic and Therapeutic Coronary Procedures.
Circ Cardiovasc Interv. 2016: 9(2);e003129. https://doi.org/10.1161/ CIRCINTERVENTIONS.115.003129
PMID: 26839392.

10- Adem Y & Yilmaz E. Effect of transient ulnar artery compression on radial artery diameter. Experimental
and therapeutic medicine. 2018: 16; 3735-39.

EJNHS Vol .4, No.1 43


https://doi.org/10.1161/

EJNHS | ISSN 2682-2563 Egyptian Journal of Nursing & Health Sciences, 2023

11- Wong B, Hollowed G. Current concepts of active vasodilation in human skin. Temperature (Austin).
2017; 4: 41-59.

12- Irwani 1., Ying W., Lizhen O., Yiong H., & Win S. Arterial Puncture Using Insulin Needle Is Less Painful
Than With Standard Needle: A Randomized Crossover Study. Academic Emergency Medicine. 2015: 22(3).
13- Lippincott Author. Lippincott's Nursing Procedures. 5" ed., Lippincott Williams & Wilkins. Philadelphia,
2021.

14- Racca F, Vianello A, Mongini T, Ruggeri P, Versaci A, Luca G & Vita G. Practical approach to
respiratory emergencies in neurological diseases Neurological h

15- Ramsey H, Cody H, Younes J, John K, Roberto G, & Khashayar Farsad. Palmar Warming for Radial
Artery Vasodilation to Facilitate Transradial Access: A Randomized Controlled Trial. J Vasc Interv Radiol.
2019; 30:421-4

16- Chen Y, Ke Z, & Xiao J. Subcutaneous injection of nitroglycerin at the radial artery puncture site reduces
the risk of early radial artery occlusion after transradial coronary catheterization: a randomized, placebo-
controlled clinical trial. Circ Cardiovasc Interv. 2018: 11; e006571.

17. Dharma S, Gilchrist IC. Vasodilators and radial artery occlusion: a concept to reduce radial artery
occlusion? Circ Cardiovasc Interv. 2018:11; e007011.

18. Unal S, Burak A, Cagri Y, Mustafa Mucahit B, Ahmet G, Meryem K, Orhan M, Ahmet T, Muharrem T,
Yucel B. Manual heating of the radial artery to facilitate radial puncture prior to transradial coronary
catheterization. Rev Port Cardiol. 2017:36(6); 409- 14.

19- Pancholy S, Bernat I, Bertrand F, & Patel M. Prevention of radial artery occlusion after transradial
catheterization: the PROPHET-II randomized trial. JACC Cardiovasc Interv. 2016: 9; 1992— 9.

20- Stephen S Cheung. Responses of the hands and feet to cold exposure. Temperature 2015. 2:1; 105-20.
21- Chan L & Zachary A. Regulation of body temperature by the nervous system. Neuron. 2018: 98(1); 31-48.

EJNHS Vol .4, No.1 44



EJNHS | ISSN 2682-2563 Egyptian Journal of Nursing & Health Sciences, 2023

ol padld)

VALl el ALl Sl el Jara o cligall i 3l il Jilha CiSl) 4ads 5L
daal)

S99 onaall Gac ) cmeal) 35l JDER) e HSaall CRlSH 8 Laada 15 90 ) 53aky cilia el sAasiall
el I LERY) (o e Y1 LD aall e S aay 5 S all Aiall Clas g b A el CYIS])
il Al aall e 3aT e 4y ) ciled ja ) ddn a5 L Gle ¢ @il dagn bl e gl Y
A )

GEl s Jare o cigall o 1) Taraall Qe CaSH 5 ) s A pa i) il wpans sl Al e diagd)
Aa N YA (553 (om pall A Al

A )l 03a (A o jat And avanal 2T A5 sdual) aranal (AR yhall g ) gal)

bl ) seied dgaay Aalall 538 yall Alial) Bas 5 Al Hall 028y jal siadd) ) el (lSa

Aol s2a 3 Lmy 3a 150 54aa Ale ) A jee 25 (o 4aidle die Jpusi 3 ;A0l)

i 3lal £1aY Bl 5 [ailiaddl y cila paall V) 8131 Al jall 2 Jlasy cplal aladil a3 131Y)

Ol ) 3100 e Jama g (oaia yall Gailad Al 310V Gl i)

Liall A gana s 5V Ao sanall) COSI 23835 2 prie sane ) Al all el Al) el and ;4R )
Sl il Ay il de ganall (8 agiuat o5 ] a jall eldac ) &5 (ARG de ganall) i gall (g3 3
10-5 328 Gl 30 il 38 GSU Al 551 pm A 0 gl Y agal (8 Lt o) 5l i 4, ) ja Ao
Ol JiS) s Jarall (a8 g ol g ¢ Cpl ) de s U1 (50 50 8U8 3 j)ll Jimde (5 e o
Ade (Sl

g Jasall (5 a8 Aus g1 (e S8 S S R385 ol b () pail) i ot T e (of 2 g 3l
e sanall pa

ol Ladn o) i Gl m pall oS R385 e gama 3 Sl il ) o jlad dae Jau gie il 5 (58
L (S 0l (um pall S 80 G G lad e Jas gia (e 5 el OIS 120 110 G pge) (alis)
) et aae T sa (g ol Tl ) dllia QIS ¢ AT Aals (e e 190 (g JET pgaal (aali@s¥) ol
o daris Jaus g 5  JabuaniV) 5 aml@iV) pall Jakais Gl (e SIS 5 oS 485 e gama 8 Sl i)

L85 G aandl Al ) e 3y e A Aala @llin G il (i Flail dde s ST Casll A8 aladi) s DAl
(i) ae 50 oo aall Jaia Jiy cpdl) am jall dailly Aali ¢ g3 1) Jaiall 5 S

EJNHS Vol .4, No.1 45




