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Abstract
Background: Femoral sheath removal post- cardiac catheterization may cause
adverse events such as vasovagal reactions, local pain, bleeding and hematoma.
Physical counter pressure maneuvers are safe, effective to reduce these risks. Aim:
This study evaluated the effect of Physical counter pressure maneuvers during
femoral sheath removal on adverse events for post- cardiac catheterization Patients.
Design & Setting: A Quasi-experimental study was conducted in the Cardiac Care
Units at both Tanta University Teaching Hospital and Tanta New Surgical Hospital
Affiliated to the Ministry of Higher Education and Scientific Research. Subjects: A
purposive sample of 100 patients post cardiac catheterization was divided into two
groups, (50) patients in each group. Control group received standard routine care,
whereas study group received physical counter pressure maneuvers with routine
care. Tools: Data were collected using, Tool I, Cardiac Catheterization Patient’s
Assessment Tool and Tool Il, Femoral Sheath Removal Adverse Events
Assessment Sheet Results: The findings showed that none of patients in the study
group experienced blurred vision, diaphoresis, or dizziness in contrast to (30%, 36%
and 20%) in the control group respectively within 30 min after sheath removal
where P=0.000*. Also A highly significant difference was observed between two
groups in relation to pain severity, bleeding and hematoma within 30 min after
sheath hematoma where P=0.000*.Conclusions &Recommendations: Physical
counter pressure maneuvers (PCMs) effectively reduce adverse events associated
with femoral sheath removal and should be integrated into routine care. Replication
of the study on a large probability sampling
Key Words: Adverse Events, Physical Counter Pressure Maneuvers, Post  Cardiac
Catheterization
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Introduction

Cardiovascular diseases are among the
top causes of death worldwide, with
developing nations experiencing a
notable increase in cases. This rising
trend has led to the widespread use of
non-pharmacological treatment
strategies for many patients to restore
blood flow such as coronary stent,
angioplasty, coronary artery bypass
grafting (CABG) (Jankowski, Floege,
Fliser, Bohm, Marx &N. 2021).
Globally, over 46 million
interventional cardiology procedures
were performed in 2022, with CC
procedures comprising the majority
(Bangalore et al., 2022). In Egypt, an
estimated about 250,000 patients
undergo CC procedures each year,
(Barbato et al., 2021).

Although  cardiac  catheterization
significantly reduces the morbidity and
mortality associated with
cardiovascular disease, it is invasive
nature means that it still carries a risk
of complications (lbrahem et al.,
2024). The femoral artery is a widely
utilized access site for percutaneous
coronary interventions (PCI). However,
this approach can lead to certain
complications, including vasovagal
reactions, which are relatively common
during interventional coronary
procedures with a reported incidence of
9.8% to 10% according to statistical
developed by American society of peri
anesthesia Nursing (Cho, Lee, Hyun,
Kim, & Park, 2020) and contribute to
different forms of patient discomfort

during sheath removal (Alizadeh &
Takasi, 2024). Many studies have
reported that vascular access site
complications (VASCSs) occur in about
0.1% to 61% of CC procedures, leading
to increased morbidity, mortality,
length of stay, and cost. Therefore, it is
crucial to prevent and treat these
complications by  using non-
pharmacological approaches (Hetrodt
et al, 2021). Consequently, the
physical counter maneuvers therapy
(PCM) has  demonstrated its
effectiveness in stabilizing blood
pressure  among  patients  with
autonomic  failure. This therapy
involves techniques such as tensing the
arms with clenched fists, leg pumping,
and leg crossing. Given its safety,
effectiveness, and low cost, PCM is
recommended as a first line treatment
for vasovagal reactions, especially
when used in combination with
pharmacological therapy during
femoral sheath removal after cardiac
catheterization (Williams, Khan &
Claydon, 2022).

Significance of study:

Generally, arterial sheath removal is
associated with adverse events include
vasovagal reaction, local pain, bleeding
and groin hematoma. Vasovagal
reactions frequently occur following
sheath removal, typically presenting
with low blood pressure and sinus
bradycardia, and in rare instances,
progressing to sinus arrest (Cho et al.,
2020). The removal of the sheath,
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along with the firm pressure applied to
control  bleeding, can result in
discomfort. Bleeding is associated with
femoral artery access that extending
into the retro peritoneum or deep thigh
causing large hematomas that can be
difficult to detect, this vascular
complications including bleeding and
hematoma were found in 24.6%
according to statistical developed by
Open Journal of Nursing (Hayat et al.,
2017) Moreover, numerous studies
have confirmed that physical counter
pressure maneuvers (PCM) effectively
stabilize blood pressure in patient with
autonomic failure.  (Dockx et al.,,
2019)

The aim of the study was to
determine the effect of physical counter
pressure maneuvers during femoral
sheath removal on adverse events for
post cardiac catheterization patients.
Research hypothesis:

Patients who were exposed to the
physical counter pressure maneuvers
are expected to decrease risk of adverse
events related femoral sheath removal
post cardiac catheterization compared
to control group who wasn’t exposed.
Subjects and Method:

Design: A quasi-experimental research
design was employed in this study.
Setting: The study was carried out in
Cardiac Care Unit at both Tanta
University Teaching and Tanta New
Surgical Hospital.

Subjects: A convenience sample of
100 adult patients who fulfilled the

inclusion and exclusion criteria was
selected based on the Epi-Info software
statistical program according to the
total population admitted per year to
the cardiac care unit and underwent
cardiac catheterization (1000) patients.
Inclusion criteria:

Adult patients 21 years and above of
both sexes, undergoing cardiac
catheterization through femoral artery
route.

Exclusion Criteria:

Hemodynamic instability as (systolic
blood pressure less than 90 mmHg and
heart rate less than 50 beat/min)
Inability to perform a physical counter
pressure maneuver

-Inguinal or umbilical hernia

The sample size was calculated as the
following: Z= confidence level 95%,
d= Error proportion (0.05), P=
population (60%). The subjects were
divided into two equal groups: Control
group: It consisted of 50 patients who
received routine Cardiac Care Unit
during femoral sheath removal.
Intervention group: It consisted of 50
patients who received the Physical
Counter Pressure Maneuvers which
implemented by the researcher with
routine Cardiac Care Unit.

Tools of the study: Two tools were
employed in this study

Tool (I): Cardiac Catheterization
Patient’s Assessment Tool:

This tool was designed by the
researcher based on a thorough review
of relevant literature (Afrassa, Kassa,
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& Legesse, 2022; Das, et al., 2022). It
comprises two main sections:

Part (a) Socio-Demographic Data:
This section includes socio-
demographic information such as code,
age, sex, marital status, educational
level and occupation.

Part (b) Clinical Data:

This section covers the patient’s
current diagnosis, medical history (past
and present), surgical history.

Tool II: Femoral Sheath Removal
Adverse Events Assessment Sheet: It
was designed by the researcher to
incidence of adverse events following
femoral sheath removal, including
vasovagal reaction, local pain, external
bleeding at the sheath insertion site and
hematoma  formation. The  tool
comprises four main sections:

Part (a) Indices of Vasovagal
Reaction:-This section developed by
the researcher after reviewing relevant
literature (Pawlowski, et al., 2023;
Ghods, Roshani,
Mirmohammadkhani, & Soleimani,
2022), assesses various indicators of
vasovagal reactions, including:
Physiological parameters as (heart rate,
blood pressure and oxygen saturation)
and indices as (blurred vision,
diaphoresis, dizziness)

Nausea Numerical Rating Scale:

This scale originally developed by
(Meek et al., 2009), and later adopted
by the researcher, is used to measure
nausea severity. Patients rate their
nausea on a 100-mm visual analogue

scale (VAS) (0O=least severe nausea,
100=most severe nausea). The
Nausea Numerical Rating Scale
illustrated high degree of consistency,
with a Pearson Correlation Coefficient
of 0.92, indicating excellent Test-
Retest Reliability (Jones, & Smith,
2023).

Scorning system: The NRS scores
will categorized into four groups
(0=no nausea, 10-30=mild, 40—
60= moderate, 70-100 = severe)

Part (b) Numerical Pain Rating
Scale, This scale originally developed
by McCaffery et al. (1989), is used to
assess pain severity. It allows patients
to rate their pain along a continuum
ranging from no pain to extreme pain.
The scale is typically represented as a
10 cm horizontal line, where patients
indicate their perceived pain level by
marking a point on the line. The pain
score 1s determined by measuring the
distance in centimeters from the left
end of the scale to the patient’s mark.
The Numerical Pain Rating Scale
(NRS) demonstrated good internal
consistency, (Test- Retest Reliability)
with a Cronbach’s alpha value of 0.82
(Wiederien, Wang, & Frey-Law,
2024)

Scoring system: was as following (0)
no pain, from (1-3) mild pain, from (4-
6) moderate pain, from (7-10) severe
pain.

Part (c) Bleeding Assessment Scale:
originally developed by Black et al.
(2008) and later adopted by the
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researcher. This scale evaluates blood
leakage from the puncture site.
Bleeding classified based on the
surface area of the blood-soaked
dressing as follows: No bleeding (dry
dressing), mild bleeding (< 2cm’® of
blood soaked dressing), moderate
bleeding (2< 5cm’ of blood soaked
dressing) and severe bleeding (5< 10
cm® of blood soaked dressing). The
Bleeding assessment Scale showed a
high degree of reliability, (Inter rater
Reliability) with Intra class Correlation
Coefficients 0.88 (Smith, & Lee,
2022).

Part (d) Hematoma Formation
Scale: This scale developed by Al Sadi
et al. (2010) and adopted by the
researcher to measures hematoma size
based on surface area. Hematoma is
categorized as follows: No hematoma
(<2cm’in diameter), small hematoma
(2< Scm® in diameter), medium
hematoma (5< 10 cm’ in diameter) and
large hematoma (> 10 cm? in diameter).
The Hematoma Formation Assessment
Scale demonstrated a high degree of
reliability, (Inter rater Reliability) with
Intra class Correlation Coefficients
0.85 (Brown, & Green, 2023).
Method

Official Permissions: Approval to
conduct the study was obtained from
relevant hospital authorities through
official letters issued by the Faculty of
Nursing, outlining the study’s purpose.
Ethical considerations:

-Approval was granted by the

Scientific Nursing Research Ethical
Committee of the Faculty of Nursing
was obtained with the assigned code
number (254/12/23).

-Informed consent was obtained from
each patient after explanation study’s
aim.

-Patient privacy and data
confidentiality were ensured by using
code number instead of names.

-The study was designed to ensure no
harm to the participants.

-It was also assured that the study
posed no risk or pain to the participants
and any unexpected risks
that arose during the course of the
research were clearly communicated to
the participants

-Patients had the right to withdrawal
from the study at any time.

Tool development:-

Tool | was developed by the researcher
based on comprehensive review of
relevant literature. Regarding to nausea
numerical rating scale was developed
by (Meek et al., 2009), Considering
tool 1l part (b) developed by (
McCaffery et al., 1989) and adopted
by ( Gorrall et al., 2016) while part (c)
developed by (Black et al., 2008) and
finally part (d) developed by (Al Sadi
et al., 2010).

- Tool validity:-

The study tools were reviewed by a
panel of seven experts in critical
nursing to ensure the applicability,
feasibility and validity of the tools and
accordingly the needed modifications

193

Vol. 36. No. 1 (SuppL 2), February, 2025



Tanta Scientific Nursing Journal

(Print ISSN 2314 — 5595 ) ( Online ISSN 2735 — 5519)

were done.

- Tool reliability:-

The reliability was measured on the
study tools using Cronbach's Alpha
test. It was 0.95 for tool | and 0.88 for
tool I1.

- Pilot study:-

A pilot study was conducted on 10%
of the study sample before the
main study to assess the
clarity, feasibility; relevance and
applicability of the tools. This also
helped  identify any  potential
challenges in data collection.

- Data collection:

Data collection took place from the
end of March 2024 to the end of
September 2024.

- Patient Grouping:

Patients meeting the inclusion criteria
were assessed upon admission and
randomly assigned divided into two
equal groups with 50 patients in each.
The researcher initially worked with
the control group before proceeding
with the intervention group.

-The study was conducted in four
phases:  Assessment,  Planning,
Implementation and Evaluation.

I. Assessment phase:

Both the study and control groups were

assessed immediately after
catheterization and before application
of  physical counter  pressure

maneuvers. This assessment aimed to
collect baseline data and identify
patients meting the inclusion criteria
using Tool I.

I1. Planning phase:

This phase was developed based on
finding from the assessment phase,
goals and expected outcome criteria
were considered to ensure an effective
plan for patient care that includes:-
Minimize risk of vasovagal reaction
Decrease severity of pain

Reduce risk of bleeding and hematoma
During this phase, the researcher
prepared the equipment as a rubber ball
that was used to perform the Physical
counter pressure maneuvers for the
study group.

I11. Implementation phase:

Control group: was received the
routine cardiac care unit nursing care as
applying manual pressure after sheath
removal, ECG monitoring, intravenous
access for potential emergency
medication and monitoring vital signs.
Study group: was received physical
counter pressure maneuver combined
with routine care that was implemented
by the researcher, as following:

Patient preparation before physical
counter pressure maneuver
technique:-

- Explain all maneuvers to the patient
and advise the patient to follow the
instructions.

- Prepare necessary equipment (rubber
ball).

- Attach the patient to cardiac
monitoring.

- The patient is placed in a supine
position.
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Physical counter pressure maneuver
technique:-

-The  Physical counter  pressure
maneuvers have been standardized to
support cardiovascular stability and elevate
blood pressure by activating the skeletal
muscle pump, often leading to increase
sympathetic nervous system activity.
-Standardized verbal instructions was
used to help patients to achieve target
pressure

-Immediately during sheath removal,
patients perform the physical counter
pressure maneuvers by squeezing the
muscles in legs, abdomen and buttocks.
-Arm tensing can be performed by
gripping one hand with the other while
simultaneously pulling both arms
outward or by squeezing a rubber ball
with the dominant hand.

-Positioning patient in trendelenburg
position and this according to cardiac
care unit policy.

-The technique was continued during
sheath removal and after sheath
removal for about five minutes or until
symptoms subside as indicated by heart
beat between 60-90 beats/ min, systolic
blood pressure more than 100 mm Hg
,decrease severity of pain and nausea
and finally minimal bleeding and
hematoma size.

Post physical counter
maneuver technique:-

-If physical counter pressure maneuver
resulted in absence of any adverse
events, patients were placed again in a
comfortable position.

pressure

- Continuously monitoring the patient's
for any signs of adverse events.

V. Evaluation phase:

-Evaluation of both groups were done
three times as follow before sheath
removal, during removal of sheath and
30 minutes after removal of sheath to
assess adverse events occur during
femoral sheath removal using tool I,
part (a) to assess indices of vasovagal
reaction, part (b) to measure severity of
pain, part (c) to assess blood leakage
from the puncture site, and categorize
bleeding based on the extent of the
blood- soaked surface area and the
affected region. (d) to measure
hematoma size.

-A comparison was conducted between
two groups to evaluate the impact of
applying physical counter pressure
maneuvers during femoral sheath
removal on adverse events in patients
after cardiac catheterization.

Results

Table (1): presents the socio-
demographic characteristics of both
studied groups. The data indicate that
nearly half (42%, 46%) of both control
and study group respectively were aged
between (50-60) years with a mean age
of 51.88+8.258 for control group and
52.26£7.917  for  study  group.
Regarding gender, more than half
(54%) of control group were female
whereas approximately two third (60%)
of were male in the study group
Concerning  marital ~ status  and
educational level, the result presented
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that the majority (88% and 92%) of
both control and study groups were
married respectively. Moreover, nearly
two third (60%) and most (70%) of the
control and study groups respectively
were educated. Also, more than half
(66%, 58%) of both patients in control
and study groups were occupied
respectively. Additionally, there was no
statistically ~ significant  difference
between both groups in relation to their
demographic characteristics.

Table (2): Shows patients’ clinical data
of the studied groups. It was observed
that a higher percentage (36%, 28%) in
both control and study group were
diagnosed with  unstable angina
respectively. Additionally, about one
quarter (24%, 20%) of patients in both
control and study groups had NSTEMI
respectively. Moreover, the lower
percentage (10%) of patients in both
groups had Heart block.

Table (3): Demonstrates the percent
distribution of the studied patients post
cardiac catheterization regarding their
physiological ~ indices  throughout
periods of the study, The findings
revealed that none of the patients in the
study group experienced blurred vision,
diaphoresis, or dizziness, In contrast to
(30%, 36% and 20%) in the control
group experienced blurred vision,
diaphoresis and dizziness respectively
within 30 min after sheath removal.
Additionally, there was highly
statistically  significant  difference
among two groups in relation to

physiological indices of vasovagal
reactions 30 minutes after sheath
removal where P 0.000,0.000 and
0.001 respectively.

Table (4): illustrates the severity of
nausea of the studied patients. It was
indicated that after 30 min of sheath
removal in the control group, (32%) of
patient had moderate level of nausea
severity compared to (78%) of patient
in the study group had no nausea. Also,
there were statistically significant
difference was observed among the
control and the study group throughout
the period of the study where
P=0.000*. Additionally, a highly
statistically significant difference was
observed between the two groups 30
minutes after sheath removal (P=
0.000%).

Table (5): presents the mean scores of
physiological parameters among the
studied patients  after  cardiac
catheterization across different study
periods. The finding indicated that the
mean heart rate in the study group
improved and was significantly higher
compared to the control group during

and 30 minutes afterward
(66.10+18.34,  71.44+19.84) and
(53.72+£14.32, 59.40+8.89)
respectively, also  there  were
statistically ~ significant  difference

between the two groups 30 min after
sheath removal where P=0.047*.
Concerning systolic blood pressure, the
mean values in the study group showed
significant improvement and were
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notably higher than those in the control
group during and 30 minutes after
sheath removal (113.20+18.57,
126.40+8.27) (103.00x22.70,
105.60£27.16) with highly statistically
significant was observed within each
group where P= (0.001, 0.000)
respectively, also  there  were
statistically ~ significant  difference
between the two groups 30 min after
sheath removal where P=0.002*,
Regarding diastolic blood pressure, the
results indicated a statistical significant
improvement in the two groups 30
minutes after sheath removal. The
mean = SD values were (70.42+14.78,
83.00+6.47) in control and study group
respectively and P=0.000*. Similarly,
O, saturation levels illustrated a
statistical significant increase in the
two groups 30 minutes after sheath
removal. The mean + SD values were
(94.04+4.31, 97.66%£1.02) in control
and study group respectively and P
value 0.006*.

Table (6): shows severity of pain mean
scores of the studied groups. It was
revealed that approximately one-third
(30%) of patients in the control group
experienced severe pain compared to
(60%) of the patient in the study group
had no pain 30 minutes after sheath
removal with highly statistically
significant in both group as P= 0.000%*.
More ever, a highly statistically
significant difference was observed
between the two groups 30 minutes
after sheath removal as P= 0.000*,

Table (7): demonstrates percent
distribution regarding to bleeding
assessment among studied groups. The
findings revealed that the majority (
78%, 80% ) of both control and study
group did not experience bleeding
before sheath removal respectively
compared to the majority (72%, &70%)
of both control and study group
exhibited moderate bleeding during
sheath removal respectively. Notably,
half (50%) of study group whereas
(10%) of control group showed no
bleeding 30 min after sheath removal
with highly statistically significant in
both group as P= 0.000*. Also, there
was highly statistically significant
difference between both control and
study group 30 minutes after sheath
removal as P=0.000*,

Table  (8): illustrates  percent
distribution regarding to hematoma
assessment among studied groups. The
results indicated that the majority
(80%, 70%) of control and study group
did not develop hematoma before
sheath removal respectively compared
to (24%, 34%) of both control and
study group had small hematoma
during sheath removal respectively.
Notably, about two- third (60%) of the
control group whereas only (20%) of
the study group continued to
experience hematoma 30 min after
sheath removal with highly statistically
significant in both group with P-values
(0.001*, 0.002*) respectively.
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Table (9):Shows the relationship
between clinical data of the studied
patients and bleeding assessment score,
It was illustrated that there was no
significant relationship between mean
bleeding assessment score and current
diagnosis, surgical history in both
control and study group, whereas there
was a significant relationship between
mean bleeding assessment score and
past medical history in the study group
during sheath removal where P=
(0,049%), where the highest mean
(2.04£0.51) was among the patient
with hypertension.

Table (10): Clarifies the relationship
between clinical data of the studied
patients and  their  hematoma
assessment score, It was showed that
there was no significant relation
between hematoma assessment score
and current diagnosis in both control
and study group whereas there was a
significant relationship between mean
hematoma assessment score and past
medical history in the study group 30
min after sheath removal where P=
(0,003*), where the highest mean
(2.04+0.51) among the patient with
hypertension during sheath removal.
Also there was a significant
relationship between mean hematoma
assessment score and past surgical
history in the control group before,
during sheath removal and 30 min after
sheath removal where P= (0.001%*,
0.003*, 0.046%) respectively.
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Table (1): socio- demographic characteristics in both studied groups post
cardiac catheterization

The studied patients (n=100)
- Control group Study group XZ
Characteristics (n=50) (n=50) P
N % N %
Age (in years)
(30-<40) 5 10.0 3 6.0
(40-<50) 13 26.0 14 28.0 0.681
(50-<60) 21 42.0 23 46.0 0.878
(260) 11 22.0 10 20.0
Range (35-66) (35-67) t=0.235
Mean + SD 51.88+8.258 52.26+£7.917 P=0.815
Gender
Male 23 46.0 30 60.0 FE
Female 27 54.0 20 40.0 0.229
Marital status
Single 1 2.0 1 2.0
Married 44 88.0 46 92.0 0.550
Widow 5 10.0 3 6.0 0.760
Level of education
Educated 30 60.0 35 70.0 FE
Non-educated 20 40.0 15 30.0 0.402
Occupation
Occupied 33 66.0 29 58.0 FE
Not occupied 17 34.0 21 42.0 0.537

FE: Fisher’ Exact test
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Table (2): Patients’ clinical

catheterization

data of the studied groups

post cardiac

The studied patients
(n=100) 2
Clinical data Control group | Study group )é
(n=50) (n=50)
N % N %
Current diagnosis
Unstable angina 18 36.0 14 28.0
Stable angina 9 18.0 9 18.0
NSTEMI 12 24.0 10 20.0 1.055
STEMI 6 12.0 12 24.0 0.944
Heart block 5 10.0 5 10.0
# Past medical history
None 14 28.0 10 20.0
DM 32 64.0 24 48.0
Hypertension 28 56.0 24 48.0 3.084
CVS disorder 1 2.0 5 10.0 0.160
Hepatic disorder 4 8.0 1 2.0
GIT disorder 2 4.0 1 2.0
# Surgical history
None 33 66.0 28 56.0
\Vascular surgery 7 14.0 10 20.0 2.156
Abdominal surgeries 11 22.0 15 30.0 0,879

# More than one answer was chose
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Table (3):

Percent distribution of the studied patients post -cardiac
catheterization regarding their physiological indices of vasovagal reactions
throughout periods of study

The studied patients (n=100)

Control group (n=50) Study group (n=50)
Physiological . 30 mins 2 . . 2
Indices Before During after X Before During 30 min after| y
sheath sheath sheath P sheath sheath sheath P
removal removal removal removal | removal removal
N % N | % | N % N % [N| % |[N| %
Blurred vision
Absent 36 | 720 | 28 | 56.0 | 35| 70.0 | 3.336 | 35| 70.0 | 27 | 54.0 | 50 | 100.0 | 39.71
Present 14 | 28.0 | 22 | 440 | 15| 30.0 | 0.189 |15| 30.0 | 23| 46.0 | O | 0.0 |0.000*
Control Vs Study
v, P FE,1.00 | FE,1.00 |FE,0.000*
Diaphoresis
Absent 40 | 80.0 | 27 | 54.0 | 32 | 64.0 | 7.934 (38| 76.0 | 24 | 48.0 | 50 | 100.0 | 45.45
Present 10 | 20.0 | 23 | 46.0 | 18 | 36.0 |0.019*|12| 240 (26| 520 | O | 0.0 |0.000*
Control Vs Study
v, P FE,0.810 | FE, 0.689 | FE, 0.000*
Dizziness
Absent 46 | 92.0 | 35| 70.0 | 40 | 80.0 | 8.303 |46 92.0 | 33 | 66.0 | 50 | 100.0 | 29.51
Present 4 | 80 |15| 300 | 10| 200 |0.016*| 4 | 80 |17 | 340 | O | 0.0 |0.000*
Control Vs Study
v, P FE,1.00 | FE,0.830 | FE, 0.001*

* Statistically significant at level P<0.05
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Table (4): Percent distribution of the studied patients regarding their severity of
nausea throughout periods of implementation

The studied patients (n=100)

Control group (n=50) Study group (n=50)

Severity . . ) : 30 min »
of nausea Before During (30 min after x Before During after P

sheath sheath sheath P sheath sheath sheath

removal | removal | removal removal | removal | removal

N % N | % | N % N| % | N | % [N| %
None 50 |100.0| 31 |62.0|32| 64.0 50 [100.0f 30 |60.0 (39| 78.0
Mild 0 00| 01(00[2] 40 | 388 |0 /00| 0 |00|11]| 220 7318
Moderate 0 | 00 | 19 |38.0/16| 320 0.000% 0 |[00] 20 [40.0| 0| 0.0 0.000%
Range (0-0) (0-60) (0-60) | F=14.51 | (0-0) (0-50) (0-10) | F=28.05
Mean + SD 0.00+0.00 {20.20+6.22| 17.60£3.69 | P=0.000* |0.00+0.00(19.00+£23.67| 2.20£1.18 | P=0.000*
Control Vg
Study 0.240, 4.526 ,
t,P ) 0.811 0.000*

* Statistically significant at level P<0.05
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Table (5): Mean scores of physiological parameters of vasovagal reactions for
both studied patients post cardiac catheterization throughout periods of study

The studied patients (n=100)
Range
Physiological Mean £ SD
Parameters Control group (n=50) Study group (n=50)
Before During 30 min after F Before 30 min after
sheath sheath sheath P sheath During sheath
removal removal removal removal [sheath removal removal
HR (49-88) (40-88) (50-88) 1.436 (48-92) (38-95) (45-130) 6.15
66.42+8.92 | 53.72+14.32 | 59.40+8.89 | 0.241 | 63.78+12.48 | 66.10+18.34 | 71.44+19.84 |0.003*
Control Vs Study
t,P 3.393, 2.1011,
1.6390.104 0.055 0.047*
Blood pressure
Systolic (110-140) (80-140) (80-180) 7.417 | (110-140) (80-140) (110-140) | 19.68
127.40+9.44 | 103.00+£22.70 | 105.60+£27.16 | 0.001* | 128.00+9.48 | 113.20+18.57 | 126.40+8.27 [0.000*
Control Vs Study
t,P 3.188,
0.317,0.752| 0.048, 0.962 0.002*
Diastolic (60-90) (40-90) (40-97) 7.866 (70-90) (50-90) (70-90) 25.86
81.00+6.47 | 68.60+14.62 | 70.42+14.78 |0.001*| 72.20+6.53 | 80.40+11.74 | 83.00+6.47 |0.000*
Control Vs Study
t,P
1.693, 0.094| 0.3020.763 4.199,
0.000*
O, saturation (95-99) (0-99) (87-99) 5.654 (96-99) (88-99) (96-99) 29.21
97.46+1.11 | 88.48+22.92 | 94.04+4.31 |0.004*| 97.72+1.03 | 94.38+4.08 | 97.66+1.02 |0.000*
Control Vs Study
t,P 2.830,
1.213,0.228| 0.405, 0.686 0.006*

* Statistically significant at level P<0.05.
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Table (6): Percent distribution of the studied patients regarding their severity of
pain throughout periods of intervention

The studied patients (n=100)
Control group (n=50) Study group (n=50) )S
Severity 30 min ’
of pain Before During after 7; Before During |30 min after
sheath sheath sheath sheath sheath sheath
removal removal removal removal removal removal
N % N % N | % N % N % N %
None 4 8.0 0| 00 | O | 00 4 8.0 0 0.0 | 30 | 60.0
Mild 3| 720 | 0 | 00 | 2 | 40| 11837 (39| 780 | O | 0.0 | 15| 300 | 172.04
Moderate | 10 | 200 | 35 | 70.0 | 33 | 66.0| 0.000* | 7 | 140 | 34 | 680 | 5 | 10.0 | 0.000*
Severe 0 0.0 | 15| 30.0 | 15 | 30.0 0 0.0 16 | 320 | O 0.0
Range (0-6) (4-10) (3-10) | F=44.51 (0-6) (5-10) (0-5) F=161.67
Mean + SD| 3.08+1.61 | 6.34+2.05 | 6.12+2.09 |P=0.000*| 2.78+1.48 | 6.76+1.78 | 1.14+1.55 |P=0.000*
Control Vs
Stud 13.52,
t,Py 0.97,0.334 | 1.09, 0.276 0.000*

* Statistically significant at level P<0.05
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Table (7): Percent distribution of the studied patients regarding their bleeding

assessment throughout periods of study

The studied patients (n=100) ,
Control group (n=50) Study group (n=50) é
i!;ig;ﬁe nt Before During |30 min after| y° Before During |30 min after
sheath sheath sheath P sheath sheath sheath
removal removal removal removal removal removal
N % N % N % N % N % N %
No bleeding | 39 | 780 | O 00 | 5 | 10.0 40 | 80.0 | O 00 | 25| 50.0
Mild 10 | 200 | 7 | 140 | 15| 30.0 |122.05/ 10 | 20.0 | 8 | 16.0 | 17 | 34.0 |156.67
Moderate 1 20 | 36 | 720 | 25 | 50.0 |0.000* O 00 |[35]| 70.0 | 8 | 16.0 |0.000*
Severe 0 0.0 7 | 140 | 5 | 10.0 0 0.0 71140 | O 0.0
Control Vs
Study 62.12 ,
2. P 1.39,0.497 | 0.08, 0.960 0.000*
* Statistically significant at level P<0.05
Table (8): Percent distribution of the studied patients regarding their hematoma
assessment throughout periods of study
The studied patients (n=100)
Control group (n=50) Study group (n=50)
Hematoma Before During |30 min after| Before During [30 min after| %’
assessment sheath sheath sheath é sheath sheath sheath P
removal removal removal removal removal removal
N % N % N % N % N % N %
No hematoma | 40 | 80.0 | 25 | 50.0 | 20 | 40.0 35 | 70.0 | 25| 50.0 | 40| 80.0
Small 5 100 | 12 | 240 | 20 | 40.0 |2262| 7 140 | 17 | 34.0 | 10| 20.0 | 21.13
Medium 3 6.0 7 | 140 | 8 | 16.0 |0.001* 5 | 100 | 5 | 100 | O 0.0 |0.002*
Large 2 4.0 6 | 120 | 2 4.0 3 6.0 3 60 | O 0.0
Control Vs
Study 24.06 ,
2 p 1.38,0.711 | 2.22, 0.528 0.000*

* Statistically significant at level P<0.05
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Table (9): The relationship between Clinical data of the studied patients and
their bleeding assessment score

The studied patients (n=100)
Mean = SD
Bleeding score
Clinical data Control group (n=50) _ Study group (n=50)
30 min
During after Before During
Before sheath sheath sheath sheath 30 min after
sheath removal| removal removal removal removal [sheath removal

Current diagnosis
Unstable angina 0.28+0.58 2.00+0.69 | 1.67+£1.09 | 0.28+0.46 | 2.00+0.59 0.33+0.49
Stable angina 0.22+0.44 2.22+0.44 | 1.67+0.71 | 0.00+£0.00 | 1.89+0.33 0.56+0.53
NSTEMI 0.17+0.39 1.92+0.29 | 1.33+0.65 | 0.08+0.29 | 1.75+0.45 0.58+0.52
STEMI 0.33+0.52 2.00+0.63 | 1.83+0.41 | 0.17+0.41 | 2.17+0.41 0.17+0.41
Heart block 0.20+0.45 1.80+0.45 | 1.60+0.55 | 0.60+0.55 | 2.40+0.89 | 0.20+0.45
F,P 0.16,0.96 0.62,0.65 | 0.48,0.75 | 2.47,0.06 | 1.54,0.21 | 1.28,0.29
Past medical history
None 0.21+0.58 2.00+0.56 | 1.43+0.85 | 0.21+0.43 | 2.00+0.56 0.43+0.51
DM 0.25+0.44 1.97+0.54 | 1.63+0.79 | 0.22+0.42 | 1.97+0.60 0.38+0.49
Hypertension 0.25+0.44 2.00+0.54 | 1.75+0.80 | 0.21+0.42 | 2.04+0.51 0.39+0.50
CVS disorder 0.00£0.00 2.00+0.00 | 1.00+0.00 | 0.00+0.00 | 2.00+0.00 1.00+0.00
Hepatic disorder 0.2520.50 | 2.00+£0.00 | 1.75+0.50 | 0.50+0.58 | 2.01+0.58 | 0.50+0.58
GIT disorder 0.50+0.71 | 1.50+0.71 | 1.50+0.71 | 0.00£0.00 | 2.00£0.00 | 0.00+0.00
F P 0.147, 4.088,

0.002,0.966 | 0.00,1.00 0.703 2.469,0.123 0.049* 1.516,0.224
Surgical History
None 0.24+0.50 2.06£0.50 | 1.73+0.72 | 0.24+0.44 | 2.00+0.56 0.42+0.50
Vascular surgery 0.29+0.49 2.00£0.58 | 1.43+0.79 | 0.00+0.00 | 1.86%0.38 0.43+£0.54
Abdominal surgeries 0.18+0.41 1.82+0.60 | 1.2741.01 | 0.18+0.41 | 2.00+0.63 0.36+0.51
kP 0.616,0.437 [1.855,0.180 06?83610’ 2.036,0.160(0.125, 0.726/ 0.229,0.634

* Significant at level P<0.05
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Table (10): The relationship between Clinical data of the studied patients and
their hematoma assessment score

The studied patients (n=100)
Mean + SD
Hematoma score

Control group (n=50)

Study group (n=50)

Clinical data -
30 min

Before During after Before During |30 min after

sheath sheath sheath sheath sheath sheath

removal removal removal removal removal removal
Current diagnosis
Unstable angina 0.44+0.86 | 1.06+£1.06 | 0.94+0.87 | 0.67+0.84 | 0.72+0.83 | 0.11+0.32
Stable angina 0.56+0.88 | 1.11+1.27 | 0.89+0.93 | 0.67+£1.00 | 1.00+£0.87 | 0.44+0.53
NSTEMI 0.00+0.00 | 0.33+0.65 | 0.58+0.52 | 0.17+£0.58 | 0.42+0.67 | 0.08+0.29
STEMI 0.17£0.41 | 1.17+1.17 | 1.00£0.89 | 0.50+£1.23 | 0.67+1.21 | 0.33+0.52
Heart block 0.60+1.34 | 0.80+1.30 | 0.80+1.30 | 0.60+1.34 | 1.00+1.23 | 0.20+0.45
F,.P 1.06,039|1.16,0.34 | 0.39,0.81 | 0.62,0.65 | 0.70,0.60 | 1.52,0.21
Past medical history
None 0.21+0.43 | 0.79£0.89 | 0.71+£0.73 | 0.64+£1.01 | 0.93+0.92 | 0.21+0.43
DM 0.44+0.91 | 1.03+1.15 | 0.94+£0.91 | 0.50+£0.92 | 0.69+0.90 | 0.22+0.42
Hypertension 0.36+0.87 | 0.89+1.10 | 0.89+0.92 | 0.50+0.92 | 1.50+0.71 | 1.00+0.00
CVS disorder 0.00+£0.00 | 1.00+0.00 | 1.00+0.00 | 0.00+0.00 | 0.00+0.00 | 0.00+0.00
Hepatic disorder 0.00+0.00 | 0.00+0.00 | 0.25+0.50 | 0.75+1.50 | 0.75+1.50 | 0.25+0.50
GIT disorder 2.00+0.00 | 3.00+0.00 | 2.00+0.00 | 1.00+1.41 | 0.61+0.92 | 0.18+0.39
F.P 0.007, 0.071, 0.203, 0.351, 1.090, 9.601,

0.933 0.790 0.655 0.557 0.302 0.003*

Surgical History
None 0.33+0.74 | 0.91+1.07 | 0.88+0.82 | 0.48+0.91 | 0.67+0.89 | 0.18+0.39
Vascular surgery 0.43£1.13 | 1.00+£1.16 | 0.86x1.07 | 0.57+0.98 | 0.86+0.90 | 0.29+0.49
Abdominal surgeries 0.27+0.65 | 0.73+1.01 | 0.73£0.79 | 0.55+0.93 | 0.73+0.91 | 0.18+0.41
F,P 11.736, 9.788 , 4.216 , 0.143, 0.351,

0.001* 0.003* 0.046* 0.707 0.557 0.193, 0.662

* Significant at level P<0.05
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Discussion

Percutaneous coronary intervention is a
crucial procedure for evaluating and
accessing the coronary vasculature,
playing an increasingly essential role in
the managing coronary artery disease.
Although the femoral artery remains a
commonly used access route, it is linked
to a higher risk of complications, as
vasovagal reflex (VVR), localized pain,
bleeding, and hematoma formation, all
of which can impact patient recovery
and outcomes (Valikhani,
Mahdizadeh, Eshraghi, Mazloum, &
Dehghani, 2021). Hence, the study
aimed to assess the impact of physical
counter pressure maneuvers (PCM) on
adverse events occurring during femoral
arterial sheath removal in patients
underwent cardiac catheterization. Part
I: Socio-demographic characteristics
and clinical data of studied groups.
The total sample in this study consisted
of (100) patients divided equally
divided between control and study
groups. Regarding age distribution
among patients who underwent Cardiac
Catheterization (CC), the findings
indicated that the nearly half of both
control and study groups were between
50 and 60 years old with mean £ SD
(51.88+8.258, 52.26+7.917)
respectively. On observation of sex, it
was noticed that more than half of
control group were female whereas
nearly two third were male in study
group. This might be explained by the
fact that Pre-menopausal women tend to
have higher levels of estrogen, a
hormone that has protective effects on
cardiovascular health by improving
lipid profiles and maintaining the

flexibility of blood vessels. (Meyer &
Lee 2024) The results are aligned with
similar study about “The Effect of
Different  Positions on  Clinical
Outcomes of Post Coronary
Catheterization patients” which reported
that about two third (64%) were male in
the study group reported by (MA Alaa
Eldin, AR Khamis,& Mohamed
Abdelhamed,2021). In Relation to
current diagnosis, it was observed that
a higher percent in control and study
group were diagnosed with unstable
angina respectively. Additionally, about
one quarter of patients in both control
and study groups had NSTEMI
respectively, which are more likely to
prompt individuals to seek immediate
hospital care because they cause severe
chest pain and other debilitating
symptoms. Unstable angina presents as
sudden, unpredictable chest pain that
occurs even at rest or with minimal
exertion, signaling that the heart is not
receiving enough oxygen. (Smith,
Miller, & Davis. 2024) Also, the result
is in the line with (Ranka et al., 2021)
that carried out study about “Right heart
catheterization in cardiogenic shock is
associated with improved outcomes”
and also reported That NSTEMI count
about one quarter of patients in the
study group. Regarding past medical
history, it is found that the most
patients in both the study and control
groups had diabetes mellitus (DM) and
hypertension (HTN) respectively. This
result was in agreement with (Bagal &
Mahmood., 2022) who stated that most
of patients in the study group had DM
& HTN. This might be explained by
the fact that hypertension and diabetes
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are key risk factors for coronary artery
disease (CAD) as they directly impact
the  cardiovascular  system. In
hypertension, sustained high blood
pressure increases the force against the
artery walls, causing endothelial injury.
This damage promotes the development
of atherosclerosis (Williams, Zhang,
& Roberts. 2024). Part II:
Adverse events assessment for studied
patients during femoral sheath removal
post cardiac catheterization. Concerning
physiological indices for Vaso-Vagal
Reactions (VVRs) of the studied
patients post cardiac catheterization
throughout periods of intervention, the
present study indicated a significant
improvement in physiological indices of
VVRs include reduction in ( blurred
vision, diaphoresis, dizziness, nausea )
and increasing in ( heart rate, systolic
and diastolic blood pressure and oxygen
saturation) was observed among study
group patients throughout periods of
intervention compared with control
group. Physical counter-pressure
maneuvers, such as crossing the legs,
tensing the muscles, neck flexion help
to prevent or alleviate a vasovagal
reaction by increasing venous return
and stabilizing blood pressure. These
maneuvers  activate  the  body’s
sympathetic  nervous system and
increase peripheral vascular resistance,
which helps counteract the
parasympathetic over activity
responsible for the vasovagal response
(Taylor, Green, & Jacobs. 2024). This
result is supported by Alharbi, et al
(2024) who conducted study about “The
efficacy of non-pharmacological and
non-pacing therapies in preventing

vasovagal syncope” and found that the
physical counter pressure maneuvers
had higher success rates to decrease and
prevent VVR. In relation to the
severity of pain throughout periods of
intervention, the current study clarified
that approximately one-third of patients
in the control group experienced severe
pain compared to about two-third of the
patient in the study group had no pain
30 minutes after sheath removal. This
finding was consistent with
(Heidaranlu, Goyaghaj, Moradi, &
Ebadi, 2021) who reported that
effectiveness of interventions in
reducing pain intensity and improving
vasovagal response following arterial
sheath removal. Pain associated with
femoral arterial sheath removal is a
major concern for patients after
percutaneous coronary intervention
(PCI). Also, pain can negatively impact
the recovery process of patients and
increase risk of complications in PCI
patients, including VVRs, severe
arrhythmias, severe hypotension and
myocardial ischemia (Mall, A.2020).
As regard to bleeding assessment
throughout periods of intervention, the
current study clarified that, there was
significant improvement in degree of
bleeding among patients in the study
group compared to control group, in
which notably, a half patient of study
group compared to (10%) of control
group had no bleeding 30 min after
sheath removal. This may be attributed
to the fact that improved venous return
and reduced blood flow help to reduce
overall blood volume in the area and
allow the clotting process to take place
without the constant influx of fresh
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blood to the puncture site. Also,
activation of sympathetic nervous
system by physical pressure may trigger
vasoconstriction through sympathetic
nerve stimulation, reducing bleeding by
constricting peripheral blood vessels
(Brown & Carter, 2024) The current
findings were supported by (Sania,
Nazly, & Siddiqui, S. 2022) who
concluded study about group

“Effectiveness of Standardized Nursing
Care Protocol Post Cardiac
Catheterization to Reduce Hematoma
Development” and reported that about
half had no bleeding in the study group.
As  for  hematoma  assessment
throughout periods of intervention, the
current study illustrated that there was
significant  decline in  hematoma
formation on study group. Notably,
about two third of the control group
continued to experience hematoma
compared to only twenty percentage of
the study group 30 min after sheath
removal respectively. This can be
justified by the fact that, this
mechanism reducing the volume of
blood that escapes into the surrounding
tissue and preventing the blood from
pooling so preventing excessive leakage
of fluids and reduces tissue swelling,
thereby decreasing the likelihood of
hematoma formation (Smith
&Nguyen.2024) These results were in
the line with study about “Effects of
Sandbag-Free Follow-up After Manual
Compression  in  Patients  Who
Underwent Trans-femoral Access for
Percutaneous Intervention” conducted
by (Soylu, Sahin, Kan, Sar1, & Tatar,
2024) which stated that hematoma
formation significantly decrease among

the intervention group. Part IlI:
Relations between Clinical data of the
studied patients and their bleeding and
hematoma assessment score throughout
periods of intervention. The current
study illustrated that patients with
chronic disease especially hypertension
were liable to had bleeding with
different score than others who free
from any past medical history with
significant relation between bleeding
assessment score and past medical
history in both the control and study
group. These findings may be attributed
to the fact that hypertensive patients are
at risk for bleeding and hematoma
during cardiac catheterization. Also,
systolic pressure has been significantly
associated with vascular complications,
as elevated (SBP) is increases blood
flow within vascular system (Kutkut
et al.,2020) This result is consistent
with a study done by (Aguiar Rosa et
al.,2021) which reported that patients
undergoing cardiac catheterization with
high SBP are at greater risk for vascular
complications.

Conclusion

The present study revealed that physical
counter pressure maneuvers was highly
effective in decrease rate of vasovagal
reaction, severity of pain, and risk of
bleeding and hematoma that occur
during femoral sheath removal after
cardiac catheterization.
Recommendations:

Recommendation for clinical practice
Physical counter pressure maneuvers
(PCMs) suggested carried out as a part
of routine care for all patients during
femoral sheath removal after cardiac
catheterization.
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Recommendation for administration
Development of an in-service training
program for nursing staff in cardiac care
units to improve their knowledge and
practice regarding physical counter
pressure maneuvers to decrease adverse
events that occur during femoral sheath
removal after cardiac catheterization.
Recommendations for further
research studies: -
-Replication of the study in a large
probability sampling.
-Further studies are needed to increase
the follow-up period post application of
physical counter pressure maneuvers for
patients during femoral sheath removal
after cardiac catheterization.
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