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Pain due to manual compression during femoral sheath removal pro-
cedureisone of the most common problems experienced by patients
after transfemoral PCI. Vasovagal reactions may occur when pain
during the procedure is not controlled effectively. A non-pharmaco-
logical intervention to reduce pain in patients after PCI that has been
widely studied isan application of cold compress. Objective: to evalu-
ate the application of cold compress during the femoral sheath re-
moval procedure on pain and vasovaga reflexesin patients post-PCI.
By searching literature for research articles related to topics based
on research questions using the PICO formula through online data-
bases including ProQuest, PubMed, ScienceDirect, Sage Journal,
Scopus, ClinicalKey Nursing, and Google Scholar. Based onareview
of research articles, it isknown that the application of cold compress
has an effect to reducing pain during femoral sheath removal after
PCIl. However, there has yet to be much evaluation of the effect cold
compress on reducing the vasovagal reflexes. Cold compress can be
asimple and low-cost intervention to applied during femoral sheath
removal procedures after PCI, and also can be combined with other
interventions to reduce pain level. There are differencesin carrying
out cold compress application procedures, especially regarding the
time, tools and the procedures. More research is needed to identify
the effectiveness of cold compress on the vasovagal reflexesin post-
PCI patients, because only one study has been found that assesses
the effect of cold compresses on the vasovagal reflex, which is still
requires more evidence based, and al so researches to identify differ-
ences of the effectiveness cold compress between the times of ad-
ministration, namely before, during, or after femoral sheath removal
procedures post-PCl to further strengthen the evidence-based prac-
tice.
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BACKGROUND

Coronary Heart Disease (CHD) is still the
highest cause of death in the world, reaching 17.9
million deaths or one of three deaths in the world
every year caused by coronary heart disease (WHO,
2023). The incidence of coronary heart disease in
Indonesia is increasing year by year, it is 1.5% of
Indonesians suffer from coronary heart disease
(Riskesdas, 2018).

Percutaneous coronary intervention (PCI) is
the most frequently performed procedure in treating
CHD patients, especialy for they are unable to un-
dergo cardiac surgery dueto considerations of high
risk for the patient and the presence of comorbid dis-
eases (Khan & Ludman, 2022). The most frequently
methods of PCI procedures are transfemora and
transradial access. The choice access of procedure
depends on the characteristics of the patient and the
expertise or preference of the operating physician
(Chhabra et al., 2023). Transfemora PCl approach
is an easier procedure because the femoral artery
has a stronger pulse and anatomically the size of the
femoral artery isalsolarger than theradial artery, so
it isthe choice of many operating physician (Yee et
al., 2018).

The prosedure of PCI use"sheath introducer”
to maintain access site the artery remains open and
controlsbleeding, then through this sheath introducer
"guiding catheter" isinserted and directed to theend
of thecoronary artery until the condition and location
of the blockage can be determined (Valdes et al.,
2023). Sheath removal after transfemoral PCI are
performed on average 4 hours (2-6 hours) after hep-
arin administration or after PCI procedure has been
completed (Ozyurtlu et al., 2022). Control bleeding
after femoral sheath removal is more often done by
manually applying pressureto the femoral artery ac-
cess puncture site until there is no bleeding and he-
mostasis occurs (Dorman & Obaid, 2019). The he-
mostasis process using manual pressure signifi-
cantly causes complaints of pain and discomfort in
patients is higher compared to the use of vascular
closure devices (VCDs) (Su et al., 2019).

Pain and discomfort dueto manua compres-
sionduring femoral sheath removal isone of the most
common problems experienced by patients after
transfemoral PCI. The previous study showed that
patients experienced moderate pain withamean pain
score is 5.56 + 3.08 during femoral sheath removal
(Ghodset al., 2022). The consequence of the uncon-
trolled pain can affect the patient's compliance with
immobilization after rel ease femoral sheath, patients

will tend to movealot and cause the hemostasis pro-
cess to take longer, as well as increasing the risk of
bleeding from vascular access (Qureshi et al., 2019).
Manual compression must be given very strongly to
achieve hemostasis and prevent the vascul ar compli-
cationsregardless of the painfelt by the patient. This
condition can contribute to vasovagal reactions (Xu
& Huang, 2021). Vasovagal reaction may occur when
painiscaused during the removal procedure of femo-
ral sheathisnot controlled effectively. Theincidence
of vasovagal responses during femoral sheath re-
moval procedures ranges from 9.8% to 10% (Ghods
et a., 2022). The most common manifestations of
vasovagal reactions are hypotension and bradycar-
dia. Other signsand symptomsinclude complaints of
lightheadedness, weakness, nausea, vomiting, feel-
ing sleepy/ yawning, and pale. Vasovagal reactionis
ahigh-risk condition that can befatal becauseit can
affect to hemodynamics and cardiovascular statusin
patients after PCl (Xu & Huang, 2021). Therefore,
itisvery important for nursesto play arolein reduc-
ing the patient's perception of pain during removal
femoral sheath procedure head to avoid further com-
plicationsin the patient.

Non-pharmacol ogica interventionsto control
pain are one of the nurses' responsibilities. One of
nursing intervention that has been widely studied to
reduce pain in patients after PCI isthe application of
cold compresses (Kurt & Kasikci, 2019; Valikhani et
a., 2023). The results of previous study show that
thereisasdignificant differencein themean pain scores
felt by patients during the femora sheath removal
procedure between the control group and the inter-
vention group who were given cold compresseswith
icebag 20 minutesbefore sheath removal (Sokhanvar
et al., 2023).

Study conducted by Kareem & Hamza
(2023) about theimplementation of manual compres-
sionintervention using cold bag directly to stop bleed-
ing after femoral sheath was removed, showing the
results that there was a significant difference in the
incidence of vasovagal reflexes between the control
group and theintervention group. Based on frequency
and percentage, it showsthat there was asignificant
reduction in vasovagal reflexesin patientsinthein-
tervention group compared to those in the control
group. Patientsin theintervention group experienced
fewer signs of vasovagal reflex symptoms such as
decreases heart rate, blood pressure, pale in patient
and decrease feels nausea and cold sweat in patient.

Cold compresses have been an analgesic
therapy to reduce acute pain for along time. Apply-
ing a cold compress to the skin can reduce the tem-
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perature to a depth of 2-4 cm. Cold temperatures
can decrease the activation of tissue nociceptorsand
dow conduction velocity along peripheral axons(cold-
induced neurapraxia). Cold compressescan also trig-
ger vasoconstriction influenced by sympathetic nerves
and adecreasein neurogenicinflammation toinjured
tissue as a result of decreased sensory nerve activ-
ity. Cold compresses applied directly to the muscles
will inhibit motor reflexes that maintain muscle con-
tractionsand spasms, thereby reducing muscle spasms
that occur in patients with acute pain and they are
the main cause of discomfort (Wright et a., 2020).

Based on the problem statement above, this
systematic review was conducted to eval uate the ef -
fectivenessof applying cold compresses during femo-
ral sheath removal proceduresto reduce thelevel of
pain and the incidence of vasovagal reflexesin pa
tients after transfemoral PCI.

METHODS

This study used a systematic review ap-
proach which isatype of study by searching for lit-
erature articlesresulting from previous research from
various sources related to research questions cre-
ated using the PICO formula (Table 1). The re-
searcher then carried out an analysisto obtain acon-
clusion. The research question of this study: "Isthe
application cold compress during femoral sheath re-
moval effectiveto reducing pain level andincidence
of vasovagal reflexes in patients after transfemoral
PCI?

Literaturesare obtained by searching through
several online database including ProQuest, PubM ed,
ScienceDirect, Sage Journal, Scopus, ClinicalKey
Nursing, and Google Scholar, using Boolean Opera-
tor and keyword including " percutaneous coronary
intervention” OR "angioplasty” AND "cold" OR"ice"
AND "pain" OR "vasovaga", detailed intable 2. In-
clusion criteriain theliterature search wereresearch
articlesfrom2019-2024, RCT/ Randomized Controlled
Trial research design or quasi-experimental and re-
search articles containing abstracts and full text.
Meanwhile, the exclusion criteriaare articleslitera-
ture review, scoping review, systematic review and
umbrellareview. Details of the articles search strat-
egies were reviewed and analyzed using PRISMA
flowchart (figure 1).

There were 10 articles found based on the
inclusion and exclusion criteriain thisstudy. A critical
appraisal was carried out on these articles, 8 articles
using the JBI critical appraisal tool for RCTs and 2
articlesusing the JBI critical appraisal tool for quasi-

experimental studies (table 3 and table 4). Total 9
articles had high grades because the percentages of
"yes" in the question checklist over than 65% and
were beincluded in the review. Meanwhile, one ar-
ticlewasnot included in thereview becausethecriti-
cal appraisa value needed to be higher.

RESULTS

Characteristics of The Articles

A total of nine articles, most of the research
inthesearticlesused aRCT (Randomized Controlled
Trial) research design, there were 7 articles, while 2
other articles used a quasi-experimental research
design. Based on the JBI tool, have met most of the
criteria. Even though there are still some that have
not explained in detail the randomi zation method and
blinding process in research, these articles are still
included inthe analysisof thissystematic review. The
articles review can be seen in table 5.

Based on the articlereview, it is known that
thereare several different methodsfor providing cold
applicationsto reduce pain and vasovagal reflexesin
post-transfemoral PCI patients. One of these meth-
odsisgiving acold compresswith anicebag 20 min-
utes before removing the femoral sheath. Another
study applied a cold compress for 15 minutes or 20
minutes after hemostasis of thefemoral artery punc-
ture area after removal of the femora sheath. The
other method of cold compressintervention can also
be applied directly during the process of pressing the
femoral artery after the sheath is removed to alow
hemostasis to occur. Cold compresses can also be
given repeatedly after removing the femoral sheath
4times, eachtimefor 20 minutesat 10 minutesinter-
valsfor aperiod of 2 hours.

The method of applying cold compresses
mentionedinthisreview articleisaso appliedin other
research articles, namely given for 20 minutes after
the femoral sheath is removed. After being given a
cold compress for 20 minutes, the patient can be
mobilized early after 1 hour of immobilization. The
results showed that cold compresses with early
ambulation also were known to be more effectivein
preventing hematomathan immobilization with asand
pillow for 6 hours(Ginanjar et al., 2018).

The research results shown in al of these
articlesarein accordance with theaim of writingthis
systematic review, namely evaluating the effective-
ness of applying cold compresses during femoral
sheath removal proceduresto reducethelevel of pain,
but only one article that eval uating the effectiveness
of applying cold compressesto reducetheincidence
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Table 1. PICO Formula

Patient/Problem Intervention Comparison Outcome
Patient After PCI Application cold Without cold Pain and Vasovagal
Transfemoral compress during compress or standard Reflexes
femoral sheath procedure
removal
Table 2. Literature Search Keywords
Database Keywords Result
Pubmed (((((((Percutaneous Coronary Intervention[Title/Abstract]) OR 0
(angioplasty[Title/Abstract])) AND (Cold[Title/Abstract])) OR
(Ice[Title/Abstract])) AND (femoral sheath
removal[Title/Abstract])) AND (Pain[Title/Abstract])) OR
(Vasovagal[Title/Abstract]))
Proquest percutaneous coronary intervention angioplasty cold ice pain 0
vasovagal
Sage Journal  percutaneous AND coronary AND intervention AND cold OR ice 0
AND pain OR vasovaga
Sciencedirect  percutaneous AND coronary AND intervention AND cold OR ice 1
AND pain OR vasovagal
Scopus percutaneous AND coronary AND intervention AND cold OR ice 1
AND pain OR vasovaga
ClinicaKey percutaneous AND coronary AND intervention AND cold OR ice 0
Nursing AND pain OR vasovagal
Google percutaneous coronary intervention, angioplasty, cold, ice, pain, 8
Scholar vasovagal

of vasovagal reflexes in patients after transfemoral
PCI procedures.

Characteristics of Respondents in The Articles

In this systematic review, therewere 922 re-
spondents who took part in 9 studiesdivided into in-
tervention group and control group. The average age
of respondents is middle-age and and most of them
are men. Table 6 is the characteristics overview of
respondents from nine studies.

In table 5 below, a summary of the review
articleisdescribed including the author, year, andtitle
of thearticle. It aso explainsthe purpose and method
of the research as well as the interventions carried
out including the research resultsin the article.

DISCUSSION

Pain caused by manual compression during
the removal process of femoral sheath is one of the
most common problems experienced by patients af -
ter transfemoral PCI. The level of pain experienced
by the patient during removal of femoral sheath is
moderate pain with an average pain scal e 5-6 (Ghods
et a., 2022). The pain must be well controlled be-
cause it can affect the patient's compliance with im-

mobilization after femoral sheath release. When ex-
periencing pain, patients tend to be restless, move a
lot, causing the hemostasi s processto take longer, as
well asincreasing therisk of bleeding from vascular
access (Qureshi et a., 2019). Manua compression
must still be given very strongly to achieve hemosta-
sis and prevent the occurrence of vascular compli-
cationsregardless of the painfelt by the patient. This
can also contribute to vasovagal reactions (Xu &
Huang, 2021).

Nurses employ various pain reduction tech-
niquesto minimizethe discomfort associated with the
procedure. Several non-pharmacol ogical techniques
can be used to treat pain during post-PCl femoral
sheath removal procedures. Relaxation techniques
such as deep breathing, meditation, and guided imag-
ery can aso help patients manage their pain during
the procedure (Sallal & Mousa, 2023). Cold therapy
has been shown to be effective in reducing pain in-
tensity in some cases during femoral arterial sheath
removal after cardiac catheterization.

Applying a cold compress is known to be
effectivein reducing pain significantly whilealsore-
ducing therisk of vasovagal reflexesin patients dur-
ing the removal sheath procedure after transfemoral
PCl (Kareem & Hamza, 2023; Sokhanvar et al.,
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Identification of new studies via databases and registers

Records identified from:
Databases (n = 7)
Registers (n = 2.665)

Identification

_p‘ Records removed for other reasons

l

Record Screened
(n=246)

‘ Resords removed before screening:

(n=2.419)

Record excluded

1

Report sought for retrieval
n= 50

v

(n = 196)

Report not retrieved

Screening

v

Reports assessed for eligibility
(n=10)

_"L (n=1)

v

New studies included in review
(n=9)

Included

Figure 1. PRISMA flowchart

2023). Cold compresses have an effect on reducing
pain through amechanism that directly reduces skin
and muscle temperature. The direct effect of reduc-
ing skin and muscletemperatureisadecreasein blood
flow and metabolism dueto vasoconstriction, thereby
reducing inflammatory reactions, edema, pain, muscle
spasmsand elagticity. A physiological decreaseinskin
temperature can reduce the threshold for activation
of tissue nociceptors and slow down the conduction
along peripheral axonsso that impulse activity inthe
A-delta and C fibers decreases and pain impulses
are reduced. Cold compresses are also known to
stimul ate adecrease in muscle temperature resulting
inloop reflexesinthe spina cord decreaseand muscle
spasms decrease so that the pain response is also
reduced (Malangaet al., 2014).

Post-transfemoral PCI patients receive tis-
sue injury in the inguinal area as access puncture
femoral artery using a relatively large needle. It is
not uncommon for it to cause bruising/ecchymosis
and hematoma, resulting in a bluish discoloration
around the skin in the wound area. Application of a
cold compress can trigger vasoconstriction of sur-

A 4

(n=43)

Reports excluded:
Exclude from critical appraisal

rounding blood vessels so that it can reduce sensory
nerve activity which caninhibit the delivery of neu-
rogenic inflammatory mediatorstoinjured tissueand
prevent the formation of edema. It is through such a
responsethat patientsfeel painisreduced (Wright et
al., 2020). The effect of cold compresses at the im-
pulse channel level works on cold receptors which
mediate a safe/harmless cold feeling at a tempera-
ture of 18-28 degrees Celsius and can aso provide
signalsviaspina inhibitory interneuronsor directly to
nociceptors that can induce analgesic effects
(Knowltonet al., 2013).

Vasovagal response is one of the cardiovas-
cular complications that often occursin the process
of removal femoral sheath caused by pain dueto very
strong manual compression to achieve hemostasis
(Ghodset al., 2022). Reducing pain dueto applyinga
cold compress can inhibit stimulation of the vagal
nerves so that the risk of vagal reflexes can aso be
reduced. The most common manifestation of avas-
ovagal reaction is a decrease in blood pressure and
heart rate which isal so accompanied by other symp-
tomssuch as cold sweat, nausea, vomiting, dizziness/



APPLICATION OF COLD COMPRESS DURING FEMORAL SHEATH REMOVAL 110

Table 3. The JBI Critical Appraisal Tool for RCTs

Sokh Kare Vali Ebrah Wica Allah Pam Man

anva em khan imi- kson bakhs uk & dal
he JBI Critical Appraisal Tool r e & i e sham o e hi e Ozk e
for RCTs al., Ham al., ani e al., al., ara al.,
2023 za, 2023 al,, 2020 2021 man, 2022
2023 2020 2024
Was true randomization used for Yes Yes Yes Yes Yes Yes Yes Und
assignment of participants to ear

treatment groups?

Was dlocation to treatment Yes  No No No No No No No
groups concealed?

Were treatment groups similar at Yes Yes  Yes Yes Yes Yes Yes No
the baseline?

Were participants blind to Uncl No No No No No Yes No
treatment assignment? ear

Were those deivering the Uncl  No No No - No No No No
treatment blind to treatment ear

assignment?

Were treatment groups treated Yes Yes Yes Yes Yes Yes Yes Yes
identically other than the

intervention of interest?

Were outcome assessors blind to No No No No No No No No
treatment assignment?

Were outcomes measured in the Yes Yes Yes Yes Yes Yes Yes Yes
same way for treatment groups?

Were outcomes measured in a Yes Yes Yes Yes Yes Yes Yes No
reliable way

Weas follow up complete and if Yes Yes Yes Yes Yes Yes Yes Yes
not, were differences between

groups in terms of their follow up

adequately described and

analysed?

Were participants analysed inthe  Yes Yes Yes Yes Yes Yes Yes Yes
groups to which they were

randomized?

Was  appropriate  datistical Yes Yes Yes Yes Yes Yes Yes Yes
analysis used?

Was the triad design appropriate  Yes Yes Yes Yes Yes Yes Yes No
and any deviations from the

standard RCT design (individual

randomization, parallel groups)

accounted for in the conduct and

analysis of the tria?

Total Yes 10 9 9 9 9 9 9 5
Percentage (%) 77% 69% 69% 69% 69% 69% 69% 38%
syncope and pale (Xu & Huang, 2021). Vasocon- several advantages, including not being necessary
striction of blood vessels due to the application of therapist with specia expertiseinitsapplication, very
cold temperatures can reduce theincidence of brady- easy to apply, can be carried out by the patient or
cardia and hypotension during the femoral sheath family independently, is arelatively cheap and effi-
removal process in patients after transfemoral PCI. cient method, and can be applied together with other

Cold compresses are an intervention that has therapy methods (Demir, 2012). However, apart from
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Table4. The JBI Critical Appraisal Tool for Quasi-Experimental Studies

TheJBI Critical Appraisal Tool for Quasi-Experimental

Kurt & Prasetya &

No . Kasik¢l, Handian,
Studies 2019 2023

1. Is it clear in the study what is the ‘cause’ and what is the ‘effect’ Yes Yes
(i.e. thereis no confusion about which variable comesfirst)?

2.  Werethe participantsincluded in any comparisons similar? Yes Unclear

3.  Were the participants included in any comparisons receiving Yes Yes
similar treatment/care, other than the exposure or intervention of
interest?

4.  Wasthere acontrol group? Yes Yes

5. Were there multiple measurements of the outcome both pre and Yes Yes
post the intervention/exposure?

6. Was follow up complete and if not, were differences between Yes Yes
groups in terms of their follow up adequately described and
analyzed?

7.  Were the outcomes of participants included in any comparisons Yes Yes
measured in the same way?

8.  Were outcomes measured in areliable way? Yes Yes

9.  Wasappropriate statistical analysis used? Yes Yes

Total Yes 9 8
Percentage (%) 100% 89%

its advantages, cold compress intervention also has
risks. Applying cold compresses over along period
of time can cause tissue ischemia which can lead to
reperfusion injury when blood flow to the tissue is
reduced due to prolonged vasoconstriction (Shin et
al., 2018). Inaddition, if itisapplied incorrectly, such
as at a temperature that is too low, it can actually
trigger pain because extreme cold temperatures can
be a dangerous stimulus because they can damage
tissue (cold pain) (Knowlton et a., 2013; Shinetal.,
2018). Before applying a cold compress, a hurse
needs to ensure that the patient has no
contraindicationsto cold therapy. It isalsoimportant
for nursesto consider the choice of tools/materialsto
be used, ensure the length of time given, the tem-
perature given is appropriate, and ensure the cold
compressisplaced ontheright area(Shinet d., 2018).

Based on several previous studies, it can be
seen that the application of cold compresses after
PCI can be given before, during, or after the femoral
sheath removal procedure. A cold compress can be
applied for 15-20 minutesbefore or after thefemoral
release procedure sheath (Kurt & Kasikgi, 2019;
Sokhanvar et a., 2023). Apart from that, cold com-
presses can also be applied directly during the pro-
cess of pressing the femoral artery after sheath re-
moved to allow hemostasis to occur (Kareem &
Hamza, 2023). Cold compresses can a so be applied
repeatedly after femoral rel ease sheath 4 times, each
time for 20 minutes with 10 minutes intervals for 2

hours (Ebrahimi-shalmani et a ., 2020). Repeated cold
compresses can al so be given after the bleeding has
stopped, a compressive dressing is applied in place
of atransparent bandage and an ice bag with acloth
cover (weighing lessthan 100 g) and a 3 kg sandbag
isplaced ontop for 15 minutes. After 15 minutes, the
ice bag was removed leaving only a sand bag re-
maining which was placed at thelocation of thefemo-
ral artery for 45 minutes. Thiscycleisthen repeated
4times(total 4 hours) (Vaikhani et al., 2023).
Instruments or tools used in administering
cold compresses include frozen 100 ml NaCl liquid
packages, ice bags (10 x 15 cm, 250 grams), ice pack
gel, cold sand pack weight 100 grams or cold pack
with dimensions similar to a sandbag (18 x 14 cm)
with aflexible structure that can shape the body. The
cold temperature usedisaround 15-18 degreescelsius
or 18-20 degrees celsius (Ebrahimi-shamani et al.,
2020; Kurt & Kasikgi, 2019; Pamuk & Ozkaraman,
2024; Prasetyaand Handian, 2023; Sokhanvar et al.,
2023; Valikhani et d., 2023; Wicaksono et d ., 2020).
Almost dl articlesinthisliterature study com-
pared the intervention of applying cold compresses
with standard protocol s currently availabl e in hospi-
tals as a control. However, there is one article that
also compares cold compresses with acupressure
procedures to reduce the patient's pain level during
femoral sheath removal after PCI. Results showed
that pain scorein the cold compress group was|ower
althoughit did not show asignificant differencewith
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Table 5. Summary of Articles Review

12

No Author_i_i\t(liar, and Rese(;:)?rllsnigtdhods Inter ventions and Resear ch Results
1. The effect of the To determine the After hemostasis of the femoral artery puncture area
application of cold on effect of applying after the femoral sheath was removed, a cold
hematoma, cold temperatures compress covered with sterile gauze was placed
ecchymosis, and pain on hematoma, under the sand pillow for 15 minutes. Cold compress
a the catheter site in ecchymosis, and using afrozen 100ml NaCl liquid package. The cold
patients undergoing pan after removal compress is then taken after 15 minutes and
percutaneous coronary of the femoral continued by simply pressing it with a sand pillow
intervention artery sheath in for upto 4 hours. The study results showed that there
(Kurt & Kasikgl, patients undergoing was a significant difference in pain levels between
2019) PCl. The research the control and intervention groups at the 15th minute
design is and 4th to 72nd hour of observation (P <0.01).
experimental
research with a
control group.
2. Effect of Ice Bag To determine the Applyingacompresswithanicebag (10 % 15cm, 2
Application to effect of applying 50 g, Beauty Basics Model NT_ 304, Berlianteb

Femora Region on
Pain and Vital signsin
Patients with Acute
Myocardial Infarction
Undergoing
Percutaneous
Coronary

(Sokhanvar e d.,
2023)

an ice bag
compress on vitd
signs and pan in
the femora area in

acute  myocardia
infarction patients
undergoing PCI.
RCT research
design (a double-
blind controlled
trial)

Company) on the femoral artery area for 20 minutes

before removing the femoral sheath. The research

results show:

= The mean pain score during the femoral sheath
removal process was 5.77 = 2.73 in the control
group and 1.1 + 1.39 in the intervention group, a
statigtically significant difference (p < 0.0001).
Also, the mean pain score after removal of the
femora sheath was 1.72+0.83 in the control
group and 0£0 in the intervention group, a
statistically significant difference (P<0.0001)

= The mean systolic blood pressure during
removal of the femoral sheath in the control and
intervention groups was 135.50 + 14.78 and
17197 + 17, respectively, there was a
statistically significant difference (p <0.0001).
The results also showed that the mean systolic
blood pressure after removal of the femora
sheath in the control and intervention groups
was 12813 + 2131 and 114 + 24.80,
respectively, which aso showed a datistically
significant difference (p = 0.012).

= There was no significant difference in HR
between the control and intervention groups
before, during and after femoral sheath removal
(p=0.31; p=0.051; p=0.80).

the acupuncture group (P=0.065). Both intervention
methods, ice compresses and acupressure, are ef-
fectivein controlling pain (Allahbakhshi et d ., 2021).

Behind applying cold compresses, nurse need
to ensure patientsto remain relaxed and comfortable
during the procedure. Patients can also play an ac-

tive role in reducing their pain by managing stress
levels and communicating their needs to nurse or
healthcare provider. A comprehensive pain manage-
ment plan can hel p ensure more comfortabl e experi-
encefor patients during femoral sheath removal pro-
cedure (Sallal & Mousa, 2023).
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Effectiveness of
Clinicd Guideline
Regarding Post
Arterial Sheath
Removal on
Reduction of
Complications in

Patients after Cardiac
Catheterization:
Randomized Control
Trid

(Kareem & Hamza,
2023)

To design and
evaluate  clinica
guidelines for
femora sheath
remova to reduce
complications  in
patients after PCI.
Research  method
using RCT.

Intervention by providing manual compression using
a cold bag/ice directly to press the femoral artery
after the femoral sheath is removed to prevent
bleeding. The research results show:

There was a dgnificant difference in the
occurrence of low back pain between the two
control and experimenta groups in the
measurement periods of the 1st hour, 2nd hour,
3rd hour and 4th hour (p value < 0.05).

There was a dgnificant difference in the
occurrence of vasovagal reflexes based on HR
between the control group and the experimental
group in the 1st hour and 2nd hour measurement
periods (p value < 0.05).

There was a dgnificant difference in the
occurrence of vasovagal reflexes based on BP
between the control group and the experimental
group in the 1st hour and 2nd hour measurement
periods (p vaue < 0.05).

There was a dgnificant difference in the
occurrence of vasovagal reflexes based on signs
and symptoms (nausea, pallor, cold sweat)
between the control group and the experimental
group in the 1st hour measurement period (p
value = 0.022).

There was a sdgnificant difference in the
presence of ecchymosis between the control and
experimental groups at the 3rd hour, 4th hour
measurements, and after 1 day (p value < 0.05).

Effectiveness of Cold
Compress with Ice
Gel on Pan Intensity
among Patients with
Post Percutaneous
Coronary Intervention
(PCI)

(Wicaksono et 4.,
2020)

To determine the

effect of cold
compresses  with
ice gd on the

intensity of patient
pain during femoral

sheath removal
after Percutaneous
Coronary

Intervention (PCI).
Represents  True
experimental  with
approach

randomized  post-
test only with the
control group.

Intervention was given with cold compress therapy
using ice gel for 20 minutes when pressing the

femord artery after the femoral sheath was removed.

Study results show:

There was a difference in the mean reduction in
pain before and after receiving trestment in the
intervention group. The results of the study
found that the average pain in the intervention
group before receiving treatment was 4.53 +
0.915 and after receiving treatment was 2.40 +
0.986 with ap value <0.05.

There was no difference in the mean reduction
in pain before and after treatment in patients in
the control group, 4.40 £ 0.828 and 4.27 + 1.033
(p =0.334).

There is a dgnificant difference in pain
reduction between the intervention group and
the control group with a p-value of 0.000
(<0.05) and an average difference in p-value of
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The effect of ice pack
gel on pain reduction
of sheath remova in

To measure the

effect of cold
compresses  with
ice gel on reducing
pan during
removal of the
femoral artery
sheath in patients
after cardiac
catheterization.

Thisresearch uses a
quasi-experimental
study design.

Apply an ice gd compress immediately after
removing the femoral sheath for 20 minutes. The
research results show:

The mean patient pain score during the femoral
artery sheath remova procedure after cardiac
catheterization in the pre-test control group was
475 + 0.77, then the post-test score after 4
hours decreased to 2.31 + 0.60. Meanwhile, in
the ice pack gdl group, the pain level in the pre-
test was 4.63 + 1.02 and decreased quickly to
1.63 £ 0.81 in the post-test. The Wilcoxon test
result for both groups was p <0.001. So it can be
concluded that there is a difference in the level
of pain during the femoral artery sheath removal
procedure after cardiac catheterization before
and after treatment in the control and
intervention groups.

There was a decrease in the mean pain score in
the intervention group which was higher than in
the control group. This means that applying an
ice gel compress is effective in reducing pain
more quickly than standard protocols. In
conclusion, there is a difference between ice
pack gel and standard protocol in reducing pain
in patients during the femora artery sheath
removal procedure after cardiac catheterization
(p<0.001).

post-cardiac
catheterization
patients

(Prasetya & Handian,
2023)

The Effect of Sandbag
and Ice Bag on the
Pain After
Percutaneous
Coronary
Intervention: A
Randomized Clinical
Trid

(valikhani e a.,
2023)

To investigate the
effect of the
combined use of
sand bags and ice
bags in reducing
pain in patients
after percutaneous
coronary
intervention (PCI).
Research  method
using RCT.

After the bleeding stops after the femora sheath is
removed, a compressive dressing is applied in place
of a transparent bandage and an ice bag with a cloth
cover (weighing less than 100 g) and a 3 kg sandbag
is placed on top for 15 minutes. After 15 minutes, the
ice bag was carefully removed, and the remaining
sand bag was placed at the location of the femoral
artery for 45 minutes. This cycle is repeated 4 times
(total 4 hours). After 4 hours the sandbag is removed
and patient is alowed to move his legs. Research
results show:

The mean pain level in the intervention group
was significantly lower than the control group at
3 hours after femoral sheath removal (P<0.001).
The results of the Friedman test showed that
there was a dgnificant difference in pain
intensity at various measurement times in the
two groups (P<0.001).

Post hoc tests showed significant differences in
the intervention group between the start of
femora sheath removal and 3, 6, and 12 hours
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7. Theeffect of thelocal To determine the After the femora sheath is removed and hemostasis
cold application on effect of applying a is controlled and the dressing is applied, then a cold
low back pan and cold compress to pack is given with dimensions similar to a sandbag
vascular the femora artery (18 x 14 cm) with a flexible structure that can shape
complications of sheath area on low the body. A cold compress is placed on the femora
patients undergoing back pain and artery area 4 times, each time for 20 minutes. at 10
coronary angiography  vascular minutes intervals for a period of 2 hours. The cold
(Ebrahimi-Shalmani et complications in pack temperature is in the range of 15-18 -C which
al., 2020) patients undergoing can be maintained for 30 minutes. The results of the

transfemoral study showed that in both the control and

coronary intervention groups there was no significant

angiography. difference in mean low back pain at the beginning of

Research  method the pain score measurement, however the statistical

using RCT. results showed significant differences in pain scores
at other measurement time points (P<0.001).

8. A compardtive study To compare the Theintervention given to theice compressgroup was
on the effect of effect of two that 15 minutes before removing the femoral sheath,
acupressure and ice methods of the nurse placed an ice compress measuring 10 x 15
bag on the pain during acupressure and ice cm with a temperature of 0 to 2 degrees Celsius at the
removal of femora compresses on pain location of the femoral artery sheath in the patient's
atery  sheath in during arterial  inguinal area.
angioplasty patients: a sheath removal in Next, after 15 minutes, the ice bag was removed and
clinical tria study patients undergoing the femoral sheath was removed. In the acupressure
(Allahbakhshi et al., angioplasty/PCI. group, acupressure massage was given to 4 points on
2021) Research method the pams for 20 minutes before removing the

using RCT. femoral artery sheath. The research results show:

= The mean pain scores in the ice compress and
acupressure groupswere 1.6 £ 1.6 and 2.4 + 1.4,
respectively, and in the control group were 4.03
+1.27.

= After femoral artery sheath removal, there was a
significant difference in pain scores between the
three groups (P= 0.0001).

= It was found that the pain score in the ice bag
group was lower athough it did not show a
significant difference with the acupuncture
group (P=0.065).

= Both intervention methods, ice compresses and
acupressure, are effective in controlling pain.

9. The Effect of Cold To evauate the After femoral sheath had been removed by doctor &

Sand Pack
Percutaneous
Coronary
Intervention-1nduced
Vascular
Complications and
Pain: A Randomized
Controlled Tria
(Pamuk &
Ozkaraman, 2024)

on

effect of using cold
sand packs on the
femora area to

prevent
bleeding,
hematoma,
ecchymosis, and
pain in patients

undergoing PCI via
the femora artery.
Research  method
using RCT.

bleeding hadbeen successfully stopped, intervention
group cold sand bag was placed on patient's femoral
artery area at temperature of 18-20°C for 20 minutes,
then at an average temperature of 24.1°C for 3 hours
40 minutes. Meanwhile, in control group, sand bags
used at an average temperature of 24.1°C were
placed on patient's femoral artery area for 4 hours.
Results showed that VAS pain levels were known to
be lower in patients in intervention group than in
patients in control group at al assessment time
periods (p<0.001) and magnitude of effect was
known to be greater in first five hours (d) > 0.8.
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Table 6. Characteristics Overview of Respondents

Characteristics

Article Group Number of Age Sex
respondents (Mean) Male Female
Intervention 30 58,5 24 6
Sokhanvar et ., 2023 Control 30 567 23 7
Intervention 45 NA 33 12
Kareem & Hamza, 2023 Control 45 NA 28 17
. . Intervention 30 54,9 19 11
Valikhani etal., 2023 Control 30 56,8 18 12
. . Intervention 55 62,36 39 16
Ebrahimi-shalmani €t d., 2020 Control 55 6116 38 17
. Intervention 15 55,07 14 1
Wicaksono et al., 2020 Control 15 5740 13 2
Intervention 1 30 61,26 15 15
Allahbakhshi et d., 2021 Intervention 2 30 43,58 18 12
Control 30 60,90 17 13
" Intervention 105 57,28 71 34
Pamuk & Ozkaraman, 2024 Control 105 585 75 30
Intervention 20 NA 18 2
Mandal et dl., 2022 Control 20 NA 17 3
Intervention 100 NA 78 22
Kurt & Kagikgi, 2019 Control 100 NA 79 21
. Intervention 16 NA NA NA
Prasetya& Handian, 2023 Control 16 NA  NA NA
Total 922 57,26 637 253
CONCLUSION non-pharmacological interventions to reduce the

From literature studies that have been car-
ried out in several studies, it isknown that there are
differencesin carrying out cold compress application
procedures, especially regarding the time, tools and
proceduresfor administering theintervention. How-
ever, all showed the sameresultsthat the application
of cold compresseswas effectivein significantly re-
ducing pain during sheath removal proceduresin post-
transfemoral PCl patients. Meanwhile, research as-
sessing the effectiveness of cold compressesin re-
ducing therisk of vasovagal reflexesistill very rare,
so it is hoped that further research will be able to
better identify the effectiveness of cold compress
intervention on the occurrence of vasovagal reflexes
during femoral sheath removal procedures post-PCI.
Research on differencesinintervention effectiveness
between the times cold compresses are given either
before, during, or after the femoral sheath removal
procedure is also needed to further strengthen evi-
dence-based practice this intervention. Cold com-
presses are known to be arelatively easy and cheap
intervention to apply, especialy for patients after
transfemoral PCI, and can be combined with other

patient'spainlevel.
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