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Abstract
[bookmark: _Hlk45341717]Background: Arterial access is a significant site of haemorrhagic complications following invasive coronary interventions. The radial approach is a recognised strategy for reducing vascular complications. Vascular closure devices (VCD) enhance patient comfort and reduce hemostasis and the need for bed rest. Nonetheless, the lack of consistent data showing their safety limits their routine adoption as a method to avoid vascular complications.
Aim: The study aimed to compare transradial access (TRA) and transfemoral access (TFA) using VCD for ease of operation, procedure time, vascular complications, ambulation time, and hospital length of stay (LOS) among Palestinian patients undergoing percutaneous coronary intervention (PCI).
Method: A quantitative, retrospective study design was used. The subjects in the current study were all patients admitted to the catheterisation unit at An-Najah National University Hospital (NNUH) for PCI. The sample was 200 patients with PCI using the TRA or TFA using the VCD procedure. 
Result: The results showed the highest statistical significance in complications among TFA with CVD group compared to the TRA group for numbness (37.5% vs. 24.2%, P= 0.025*), soreness (15.8% vs. 5%, P= 0.006*), arterial occlusion (16.7% vs. 5.8%, P= 0.008*), , Arteriole us fistula (10.8% vs. 0.8%, P= 0.001*), compartment syndrome (15% vs. 0%, P= 0.000*), infection (15.8% vs. 2.5%, P= 0.000*), leg ischemia (14.2% vs. 0%, P= 0.000*), and pseudoaneurysm (10% vs. 0%, P= 0.000*), respectively. In contrast, there is statistically significant complications among TFA with the CVD group compared to the TRA group for patient discomfort (26.7% vs. 41.7%, P= 0.014*). The findings indicated that the two groups' access site pain was approximately similar, 55% vs. 58.3%, respectively (P>0.05). Furthermore, time to ambulation was not statistically significant among the TFA with VCD group compared to the TRA (P>0.05).
Conclusion: TFA with VCD was associated with longer ambulation time and hospital LOS but shorter time to hemostasis. Vascular complications such as arterial occlusion and leg ischemia were higher in the TFA with VCD compared to TRA, while patient discomfort was lower.
Key words: Radial access, Femoral access, Vascular closure device, percutaneous coronary intervention
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Chapter One
[bookmark: _Toc90472905][bookmark: _Toc90473386][bookmark: _Toc212871500]Introduction and Theoretical Background
[bookmark: _Toc212871501]Introduction
[bookmark: _Toc212871502]Research Overview
Cardiovascular diseases (CVDs) constitute the foremost contributing factor to mortality worldwide, affecting around 17.9 million lives annually. CVDs include a variety of health issues that impact the heart and blood vessels, such as coronary heart disease, cerebrovascular disease, rheumatic heart disease, and others. More than 80% of deaths caused by CVDs are attributable to heart attacks and strokes, with one-third of these fatalities occurring prematurely in people under 70 years of age (1).
The accumulation of plaques in the coronary arteries is the leading factor contributing to mortality among individuals with heart disorders. This condition, known as coronary artery disease (CAD), typically does not present any symptoms in its early or preclinical stages. As the disease progresses, however, restricted blood flow may result in mild myocardial ischemia and thoracic pain during physical exertion. Appropriate medical treatment and lifestyle changes can effectively address these issues initially (2).
Coronary angiography (CAG), whether performed independently or alongside percutaneous coronary intervention (PCI), involves arterial access, which is usually accomplished via two vascular access sites: the radial and femoral arteries (2–5).
The femoral approach is linked to more accurate and faster arterial puncture, no arterial spasms, more backup during PCI, and diminished radiation time related to PCI. Moreover, the femoral approach facilitates numerous punctures and accommodates larger sheath diameters. Limb ischemia, pseudoaneurysms and arteriovenous fistulae resulting from femoral artery occlusion after PCI are infrequent but have significant effects (6). 
Risk factors elevating the likelihood of significant femoral complications, such as bleeding, are more likely in older people, women, people who are taking aggressive antithrombotic therapies, and people who have chronic kidney disease. In the mid-1990s, researchers developed a vascular closure device (VCD) to decrease relevant bleeding rates following femoral PCI (6). 
There are currently three fundamental categories of VCD: suture-based (Perclose ProGlide; Abbott Vascular, Inc.), collagen-based (Angio-Seal™; St. Jude Medical, Inc.), and devices using clips and staples. Their main objective is to facilitate efficient and fast haemostasis to minimise bleeding-related complications and shorten discharge time. Nevertheless, contradictory findings about their safety have lately emerged (6).
The radial approach is considerably more complicated due to anatomical differences and arterial tortuosity. As a result, transradial access (TRA) experiences a higher rate of procedural failures and access-site crossings in comparison to the more straightforward femoral approach. Therefore, radiological interventions require specialised expertise and the utilisation of small-diameter instruments, demanding a high level of precision (2, 5). 
The radial artery, being a muscular artery, is susceptible to significant spasms, which can lead to discomfort for patients and may extend procedural duration and radiation exposure (3). However, some studies have reported differing findings (7). Vascular complications following transradial PCI primarily stem from the closure of the radial artery access site (8, 9).
Vascular closure devices (VCDs) enhance comfort for patients, free medical staff resources, and reduce the overall duration required for haemostasis, ambulation, and discharge (10). 
In addition, decreasing the risk of vascular complications. Nonetheless, the safety of VCDs is still uncertain, and they may elevate the risks for infection and leg ischaemia. In contrast to manual compression, the safety of VCDs cannot be presumed because of the "class effect” as the majority of individual trials lack sufficient power to identify variations in percentages of complications, rendering the safety of further specific VCDs ambiguous. If there aren't any risk factors related to the puncture site, VCDs don't seem to have much of an effect on the rates of complications (10). 
However, these devices may help people who are already at a high risk for bleeding because of their medical condition. Screening with femoral angiography before the placement of VCD and not using VCDs if there are risk factors related to the puncture site could lower the risk of vascular complications (10).
The incidence and clinical impact of VCD failure remain insufficiently characterised. Although several studies have documented reductions in access-site complications and improvements in procedural efficiency, other investigations have reported higher rates of device failure, arterial injury, and infection. These conflicting findings underscore the necessity for additional comparative studies across diverse patient populations (66), including the setting examined in this research.
PCI performed via radial arterial access has been shown in multiple large-scale randomised controlled trials and meta-analyses to reduce vascular complications, including major bleeding, and improve overall patient outcomes compared with femoral access. Nevertheless, the evidence regarding major adverse events following PCI using either femoral or radial access remains inconclusive (67).
[bookmark: _Toc212871503]Conceptual definitions
Radial access: The radial artery at the wrist serves as the catheter's entrance location. The cardiovascular specialist threads the slender catheter into the arm's arterial network, then into the chest, finally getting to the heart. Following puncturing the radial artery and passing the sheath, a solution consisting of two ml of lidocaine, 40 mg of isosorbide mononitrate, and 5000 IU of unfractionated heparin is administered into the radial artery. Two types of transradial compression wristband devices are utilised: the radio stop device (St. Jude Medical, St. Paul, United States of America) and the TR band compressive device (Terumo Medical, Tokyo, Japan). Following the manufacturer's guidelines, the specialist placed the pressure point approximately one cm above the puncture site with balloon inflation utilizing 15 ml of air after submitting the sheath to traction and removed. Deflation is then gradually initiated in three mL increments with careful monitoring for any occurrence of bleeding. Upon observation of blood extravasation, a subsequent insufflation of three ml of air was conducted, and the patient instructed to maintain the limb rest for an hour. Subsequently, decompression was conducted, involving withdrawing three ml of air every 30 minutes until complete deflation is achieved (11).
Femoral access: The femoral access facilitates multiple punctures along with allowing for larger sheath sizes. Less frequently occurring but having significant consequences like limb ischemia, arterio-venous fistulae and pseudoaneurysms resulting from femoral artery occlusion after PCI. Factors that elevate the likelihood of significant femoral complications include bleeding, aggressive antithrombotic therapies, age, female gender, and chronic kidney disease. VCD came into existence in the mid-1990s to decrease bleeding rates associated with femoral PCI (6).
Vascular Closure Devices: VCDs are medical devices used to seal the small hole in an artery after a catheter-based medical procedure, such as an angiogram. These devices aim to achieve hemostasis more quickly and comfortably than traditional manual compression for artery closure. It is used to seal the small hole in an artery after a catheter-based medical procedure, such as an angiogram. These devices aim to achieve hemostasis more quickly and comfortably than traditional manual compression for artery closure. VCDs are classified into three main types: suture-based (Perclose ProGlide, Abbott Vascular, Inc.), collagen-based (Angio-Seal™; St. Jude Medical, Inc.) and clips and staples. The main goal of VCDs is to deliver efficient and speedy haemostasis in order to limit the number of bleeding issues and the time it takes to discharge a patient. However, recent studies have reported conflicting data regarding their safety (6). These medical devices can potentially lower the risk of arterial complications, shorten hospital stays (through reduction of complications and early mobilisation), enhance patient satisfaction, alleviate discomfort linked to extended bed rest, enable early patient mobilisation, and shorten the time to hemostasis (12).
[bookmark: _Toc212871504]Significance of the study
As coronary artery disease becomes more prevalent, the significance of percutaneous coronary artery procedures has intensified. The discussion surrounding the optimal vascular access site, specifically radial versus femoral, for CAG and/or PCI continues, as both of them present distinct advantages and disadvantages (2,9). Nonetheless, neither demonstrates superiority in some clinical outcomes (2,4). Multiple research investigations indicated that TRA for individuals undergoing PCI carried a lower risk of complications related to vascular access sites when compared to TFA. PCI may be conducted via three access sites: femoral, brachial, or radial arteries. Bleeding at the vascular access site represents a considerable concern, especially when anticoagulants and platelet glycoprotein inhibitors are employed, as effective management of this site is crucial for the outcomes of PCI. Recent randomised controlled studies that looked at the femoral versus radial approach in primary percutaneous coronary intervention (PPCI) have demonstrated inconsistent findings about the existence of major adverse cardiovascular events (MACE) and significant bleeding; the earlier randomised multicentre studies demonstrated that the radial approach is more effective than the femoral approach in reducing the risk of substantial vascular complications, bleeding, and, in certain cohorts’ studies, mortality rates. VCD enhances time to hemostasis and ambulation, along with comfort for the patient; however, it has not consistently demonstrated a reduction in mortality rate or significant complications, according to high-level evidence (13).
[bookmark: _Toc212871505]Problem Statement
TRA and VCD are superior to TFA in preventing vascular complications after PCI (14). Optimal femoral access combined with closure using a VCD can reduce the disparity between femoral and radial accesses in patients with high risk (15). Evidence about radial access efficacy compared to femoral access using VCD is limited, as only a slight number of randomised trials have been conducted so far. In this study, the researcher encourages and support future research in the field of vascular complications linked with femoral and radial access using a VCD after PCI. There is a lack of research related to this study in Palestine, and there are no studies have been conducted to compare TRA and TFA using VCD in patients undergoing PCI. Based on the short preview above, the researcher focused on this area. Therefore, in this study, the clinical outcomes and access site complications were investigated and compared between radial and femoral access using VCD by different variables in order to take advantage of it, to enhance the outcomes of hospitalization, to identify the most effective access that can reduce the length of hospital stay in the healthcare facilities, and to prevent vascular access site complications after PCI.
1.1.1.1. Aim of the study:
The aim of this study is to compare TRA with TFA using VCD in terms of ease of operation, procedure time, vascular complications, ambulation time, and hospital length of stay (LOS) among Palestinian patients undergoing PCI. 
1.1.1.2. Specific objectives
· To determine the demographic information and clinical characteristics (age, gender, diagnosis of the patient, and the type of procedure TRA or TFA using VCD) for patients undergoing PCI. 
· To compare the incidence of vascular complications between TRA versus TFA using VCD, including compartment syndrome, hematoma, pseudoaneurysm, arterio-venous fistula, infection, leg ischemia, upper limb ischemia, arterial occlusion (including asymptomatic occlusion), adjacent nerve injury and the need for vascular surgical repair.
·  To determine whether TRA is associated with fewer vascular complications and shorter LOS compared to TFA with VCD.
[bookmark: _Toc212871506]Research questions
· What are the demographic information and clinical characteristics (age, gender, diagnosis of the patient, and the type of procedure TRA or TFA using VCD) for patients undergoing PCI?
· What are the differences between TRA versus TFA using VCD related to the incidence of vascular complications including compartment syndrome, hematoma, pseudoaneurysm, arterio-venous fistula, infection, leg ischemia, upper limb ischemia, arterial occlusion (including asymptomatic occlusion), adjacent nerve injury and the need for vascular surgical repair?
· Does TRA associated with fewer vascular complications and shorter LOS when compared to TFA using VCD?
[bookmark: _Toc212871507]Research Hypothesis
H1: The TRA reduces the incidence of periprocedural bleeding events in patients undergoing PCI compared to TFA using VCD.
H2: The TRA has a lower risk of vascular complications in patients undergoing PCI compared to TFA using VCD.
H3: The TRA has shorter LOS than TFA using VCD in patients undergoing PCI.
H4: The TRA has a faster hemostasis time than TFA using VCD in patients undergoing PCI.
H5: The TRA has a faster ambulation time than TFA using VCD in patients undergoing PCI.
[bookmark: _Toc212871508]Literature Review
The researcher reviewed the literature related to topic of this study from various sources. Relevant publications were identified through searches of the PubMed, MEDLINE, Web of Science, and Google Scholar databases using the following terms: radial approach, femoral approach, vascular closure device, vascular complications, and bleeding.
The head titles of the published articles resulting from the searches were initially assessed for appropriateness and to ensure that they compare the radial approach with the femoral approach using a vascular closure device in patients who have done PCI. After that, the abstracts were studied, and the other study parts were reviewed if suitable.
Clinically relevant outcome studies were prioritised in the selection process. Additionally, meta-analyses, systematic reviews, and randomised controlled trials were chosen. Alternative studies were considered for inclusion in the absence of the preferred studies.
Many studies have focused on using the radial approach (RA) compared with the femoral approach using a closure device (FA using VCD) in patients with PCI.
A systematic review and meta-analysis were conducted to compare the effectiveness of RA and FA with haemostasis by VCD in reducing access-site complications and/or periprocedural bleeding. The study being investigated included 13 research studies, five of which were randomised trials. Complications in the access-site were documented in 11 research studies involving 157,031 patients (79,318 in the FA using VCD group and 77,713 in the RA group). Additionally, periprocedural bleedings have been documented in 12 research studies with a total of 600,196 patients (462,919 in the FA using VCD group and 137,277 in the RA group). RA was linked to a notable decrease in periprocedural bleedings and access-site complications when compared to FA using VCD. The findings remained consistent across both observational and randomised research studies. The present meta-analysis demonstrates that RA is significantly better than FA using VCD in decreasing periprocedural bleeding and access-site complications (16).
Téblick (14) examined the association of RA with reduced vascular complications and lower rates of mortality compared to VCD. A single-centre prospective registry studied the outcomes of 6,999 consecutive PCI patients between January 2011 and August 2015. RA was utilised in 20% of patients (n=1385), manual compression of TFA was conducted in 50% of patients (n= 3468), and VCDs with Angio-Seal have been used in 30% of patients (n=2145). The study revealed that patients in the RA and VCD groups exhibited similar baseline risk profiles. The total rate of vascular complications was 2.0% (n = 137), consisting of local infections (n = 2), arterial occlusions (n = 11), arteriovenous fistulas (n = 12), clinically significant hematomas (n = 27), and false aneurysms (n = 85). Vascular complications were observed in 2.6% of patients with TFA, 1.8% of patients with VCD, and 0.6% of patients with RA (p < .01). In-hospital mortality rates were 3.8% for patients with TFA, 0.8% for patients with VCD, and 0.8% for patients with RA (p < .01). In a multivariate logistic regression model, RA, in comparison to VCD, demonstrated an independent relationship with a reduced incidence of vascular complications, although it did not correlate with decreased rates of mortality (14).
As an additional point of interest, Blake (17) conduct research that compared the utilisation of radial vs femoral access in patients who had ST-elevation myocardial infarction. Researchers utilised data from the HEAT-PPCI trial to compare primary effectiveness outcomes (unplanned repeat revascularisation, new myocardial infarction, or all-cause mortality, stroke) and safety outcomes (major bleeding BARC 3–5) at 28 days, categorised by the final access site (femoral or radial) and operator type. Subsequently, outcomes in femoral cases conducted by both operator types were evaluated. The research findings indicated that radial access was linked to a reduction in MACE as well as major bleeding occurrences in comparison to femoral access. Analysis of findings by default operator type revealed comparable incidences of major bleeding occurrences and MACE. Femoral access conducted by default radial operators was associated with an increased incidence of major bleeding occurrences and MACE, likely attributable to an elevated risk profile in these instances (17).
[bookmark: _Hlk199722000]Rana (18) conducted a prospective study involving 722 consecutive patients undergoing PCI to assess complications in access site. A comparison was conducted between 303 TFA individuals who underwent suture-based VCD and 419 TRA individuals. The incidence of haematoma was higher in TFA, recorded at 2.3% compared to 0.23%, with a p-value of 0.01. The median ambulation time was considerably longer in TFA, with values of 4 hours compared to 1 hour (p < 0.01). In conclusion, TRA exhibited a lower incidence of complications in access site, such as haematoma, compared to TFA with VCD. TRA led to earlier ambulation and discharge in comparison to TFA with VCD (18).
[bookmark: _Hlk199722132]Jolly (3) carried out a research study to evaluate the superiority of radial access over femoral access among individuals with acute coronary syndromes (ACS) undergoing coronary angiography (CAG) with potential intervention. The trial was a randomised, parallel-group, multicentre study comparing radial and femoral access for coronary intervention. The primary outcome was consisting of stroke, mortality, myocardial infarction, or non-coronary artery bypass graft (non-CABG)-related major bleeding within 30 days. In the period from the sixth of June 2006 to the third of November 2010, a total of 7,021 patients had been recruited from 158 hospitals across 32 different countries. A total of 3,507 patients were randomly allocated to radial access, while 3,514 were allocated to femoral access. The primary outcome was observed in 3.7% (n = 128) of 3507 individuals in the radial access group, in contrast to 4.0% (n = 139) of 3514 in the femoral access group. A notable interaction was observed between the primary outcome and the positive effects of radial access in high-volume radial centres, as well as among individuals suffering from ST-segment elevation myocardial infarction. The proportion of stroke, mortality, or myocardial infarction was 3.2% (n = 112) among 3507 individuals in the radial group, in comparison to 3.2% (n = 114) among 3514 individuals in the femoral group. While the proportion of non-CABG-related major bleeding at 30 days was 0·7% (n = 24) among 3507 individuals in the radial group in comparison to 0·9% (n = 33) among 3514 individuals in the femoral group. At 30 days, 42 out of 3507 individuals in the radial group experienced large hematoma, in comparison to 106 out of 3514 individuals in the femoral group. Pseudoaneurysm necessitating closure emerged in seven out of 3507 individuals among the radial group, whereas 23 out of 3514 individuals were among the femoral group. The findings indicate that both femoral and radial accesses are effective and safe for PCI. The reduced incidence of local vascular complications could encourage the adoption of the radial access (3).
Cizman (19) conducted a research study comparing the complication rate of TFA versus TRA, mean fluoroscopy time, time to discharge and technical success rate for hepatic oncologic procedures. A retrospective analysis was conducted involving 20 individuals who undergone TRA for hepatic oncological procedures, all performed by a single user in an academic setting between August and September 2015. The review of electronic patient records was conducted to identify eligible individuals and document rates of complication, time to discharge, technical success and fluoroscopy times. The findings indicated that the rate of technical success is 100% for TRA. The mean fluoroscopy duration was quite 18.35 minutes, with a total discharge time of two hours and 46 minutes. The TFA group exhibited a mean fluoroscopy time of 15.36 minutes, with a discharge time of three hours and three minutes. Haemostasis throughout transradial access was achieved using a TR Band (Terumo). All TFA cases utilised a mechanical closure device. No major or minor complications were observed in the TRA group. Two minor complications, specifically haematomas, were observed in the TRF group. A major complication (sepsis after embolization) in the TRF group was not associated with the access site. The findings indicate that there is no statistically significant rise in fluoroscopy time or reduction in in time to discharge associated with radial artery access during hepatic oncologic procedures (19).
Also, Hu (20) conducted a research investigation to evaluate the safety and efficacy of radial versus femoral access for PCI among individuals aged 80 years old and getting older. A total of 268 elderly patients (aged 80–97 years, comprising 176 men) who experienced elective percutaneous coronary intervention (PCI) from May 2003 to May 2007 were enrolled in the investigation. Femoral access was utilized in 156 individuals, while radial access was employed in 112 individuals. The procedural and clinical characteristics, as well as the percentage of in-hospital MACE, which involves target lesion revascularization, nonfatal myocardial infarction, and cardiac death have been compared among radial and femoral access. It demonstrated that the rate of procedural success was comparable, exceeding 95% for both accesses. Radial access demonstrated a greater incidence of crossover to alternative access sites (9.8% vs. 3.8%, P = 0.02), increased fluoroscopy duration (23 ± 15 minutes vs. 19 ± 12 minutes, P = 0.03), and greater cannulation times (3.0 ± 2.8 minutes vs. 2.0 ± 1.9 minutes, P < 0.001), when compared to femoral access. Conversely, haematoma (4.5% vs. 10.9%, P = 0.006), rates of access site bleeding (2.7% vs. 9.6%, P = 0.004), ambulation times (5 ± 2 hours vs. 20 ± 4 hours, P < 0.001), and any vascular complications (7.1% vs. 23.7%, P < 0.001) were considerably fewer with radial access in comparison to femoral access. Multivariate regression analysis reveals that radial access independently predicts a lower likelihood of postprocedural vascular complications (OR = 0.25, CI = 0.09–0.75). In conclusion, radial access for PCI markedly decreases the incidence of vascular complications among high-risk patients aged 80 and above, in comparison to femoral access. Nonetheless, effectiveness and procedural success rates were comparable for both of the groups, while the duration of cannulation and fluoroscopy was extended, and the rate of puncture failure was elevated with radial access compared to femoral access (20).
Additionally, Wu (21) performed research evaluating the complication rates at access sites, the predicted variables for these complications, and comfort levels for patients following coronary interventions using either angioseal haemostasis or traditional compression. Data was obtained from a cardiovascular unit at a medical centre located in northern Taiwan. The total of 130 adult participants were chosen to participate and evenly allocated into two different groups based on the haemostasis method employed following the coronary intervention: an angioseal group and a traditional compression group. The study demonstrated that the incidence of complications in access site, including bleeding, arteriovenous fistula formation, haematoma formation, and Oozing. Furthermore, a 0-10 numeric rating scale was employed to evaluate numbness, soreness, and pain at the back and groin access sites one-hour post-catheter removal and immediately prior to ambulation. The total number of complications was five (3.8%), with no substantial difference observed between the two different groups (p = 0.06). The multivariate analyses adjusted for propensity scores indicated that the sole independent indicator of complications in the access site was the age greater than 70 years old (OR, 10.44; 95% CI, 1.81-60.06; p = .009). In conclusion, the employing of anginose following coronary interventions did not elevate the rate of complications compared to traditional compression haemostasis; nevertheless, it significantly improved comfort levels for the patients (21).
Finally, Shetty (22) conducted a retrospective evaluation of individuals who experienced PCI through femoral access to evaluate the incidence of complications in access site, encompassing minor and major bleeding as well as mortality. This study included 218 patients. The mean age of the participants was 65 years, with a male-to-female number of 146:72. 7F sheaths were utilised in 35% of participants, while glycoprotein IIb/IIIa inhibitors were administered to 34% of the participants. Minor complications related to bleeding occurred in 20.6% of participants (n = 45), comprising haematomas that did not require intervention (19.7%, n = 43) and pseudoaneurysms (0.9%, n = 2). Major bleeding complications were observed in 1.86% of participants (n = 4). One case of retroperitoneal bleed was noted (0.46%), along with three participants (1.4%) with bleeding requiring blood transfusion. No individuals died due to complications in access sites, nor were there any additional vascular complications. In conclusion, the findings indicated a minimal incidence of access site complications, especially major bleeding Consequently, complications associated with femoral access may be diminished regardless of sheath size and anticoagulant type when meticulous procedures are used (22).
[bookmark: _Toc90472906]

[bookmark: _Toc212871509]Chapter Two
[bookmark: _Toc90472907][bookmark: _Toc90473388][bookmark: _Toc212871510]Methods
This chapter focused on the methodology employed to attain the research objectives. It commenced with an exploration of the study design, the study's populations, the study's setting, duration, sample size, sampling technique, inclusion and exclusion criteria, study instrument, validity of study instrument, pilot study, outcomes, variables, data collection procedure, study procedure, statistical analysis methods, and ethical consideration.
[bookmark: _Toc491173197][bookmark: _Toc212871511]2.1 Study design
A quantitative, retrospective observational study design was used. 
The researcher selected this design because of the retrospective study is an observational research design that examines individuals who share a common exposure to a specific disease or risk factor. It evaluates health outcomes over a defined time period to identify associations and estimate the risk of particular outcomes related to the exposure (68).
[bookmark: _Toc491173198][bookmark: _Toc212871512]2.2 Population
[bookmark: _Toc491173200]The research population consisted of all patients who were admitted to the catheterization unit at An-Najah National University Hospital (NNUH) between 2022 to 2023. They consisted of two groups based on access type, these groups were patients with PCI use the transradial access (TRA) procedure, and transfemoral access (TFA) using vascular closure devices (VCD) procedure.
[bookmark: _Toc212871513]2.3 Setting of the study.
The study was carried out at a single centre within the catheterisation unit of An-Najah National University Hospital (NNUH), which is considered a teaching hospital located in Nablus, West Bank, Palestine. In this hospital the catheterisation unit performs both diagnostic and interventional procedures.
[bookmark: _Toc212871514]2.4 Period of the study
The research was carried out from the beginning of May 2022 to the end of March 2023.
[bookmark: _Toc212871515]2.5 Sample size
A total of 240 patients participated in the research (120 patients undergoing PCI by TRA and 120 patients undergoing PCI by TFA using VCD). 
The calculation of the sample size was performed utilising StatCalc-Sample Size and Power program, depending on the total number of populations. In this study total number of populations was 490 patients. To achieve confidence level of 95% and a power of 80%, this study requires 108 patients per group. The researcher added 10% (about 11 patients) of the sample to cover dropout. It was 108+11=119 per group. It was decided to recruit 120 patients in each group. The final sample size was 240 patients.
[bookmark: _Toc169613217][bookmark: _Toc212871438]Figure 1
[bookmark: _Toc212871439]Sample size and power.
[image: ]
[bookmark: _Toc212871516][bookmark: _Hlk169613142]2.6 Sampling technique
Data was retrospectively retrieved for all patients who underwent PCI via TRA and TFA with VCD from the beginning of May 2022 to the end of March 2023. The data was obtained from the hospital’s electronic medical record (EMR) system and archived paper files through the medical records department. The average number of these patients per month was around 80-100 patients, based on the data from NNUH. A total of 240 patients participated in the research (120 patients undergoing PCI by TRA and 120 patients undergoing PCI by TFA using VCD). The sample was selected based on inclusion criteria until the required sample size was obtained. Both groups were matched for age, sex, and relevant clinical characteristics to ensure baseline comparability. Patients was   with multi vascular disease, unsuccessful puncture, radial artery spasm, and peripheral obstruction such as shunt in both hands were all predictors of conversion to femoral access using VCD. 
[bookmark: _Toc212871517]2.7 Inclusion and Exclusion criteria
2.7.1 [bookmark: _Toc212871518]Inclusion criteria:
· Patients with non-ST-segment elevation myocardial infarction (NSTEMI) were included if they met the following criteria:
a- Clinical Presentation: (Ischaemic chest pain that was new in onset or worsening, occurring at rest or with minimal physical activity. And Pain lasting >10 minutes).
b- Electrocardiographic (ECG) Findings (at least one of the following): T-wave inversion >3 mm in at least two contiguous leads, ST-segment depression ≥1 mm, transient ST-segment elevation ≤1 mm, and other ECG changes indicative of new ischemia).
c- Evidence of Coronary Artery Disease (if no ECG changes or necrosis markers): (previous percutaneous or surgical myocardial revascularisation, positive functional test for myocardial ischaemia, coronary angiography showing significant coronary atherosclerotic disease, and previous hospitalisation for acute myocardial infarction).
d- Laboratory markers: Elevated cardiac enzymes (CK-MB, troponin T, or troponin I) above the upper limit of normal.
· Patients aged 18 years or older.
· Patients were permitted to undergo Coronary angiography (CAG) for femoral or radial PCI if they met the following criteria: 
a- A palpable radial artery confirmed by the Allen test or normal oximetry results. 
b- The operator's proficiency in radial or femoral approaches utilising AngioSeal VCD.
[bookmark: _Toc212871519]2.7.2 Exclusion criteria
· Patients younger than 18 years of age.
· Patients who had hypersensitivity to anticoagulant and/or antiplatelet medications.
· Patients with long-term use of oral factor Xa antagonists, direct thrombin inhibitors, or vitamin K antagonists.
· Patients who exhibited active bleeding or presenting a high risk of bleeding include those with a platelet count of less than 100,000 mm³, renal failure, active peptic ulcer, or severe liver failure. 
· Patients who diagnosed with cardiogenic shock.
· Patients who had uncontrolled systemic hypertension.
· Patients who had a history of myocardial revascularisation surgery involving one or more internal mammary or radial artery grafts.
· Patients who reported chronic peripheral arterial insufficiency that precludes the adoption of the femoral technique.
· Patients who had significant medical conditions along with an average life expectancy of less than 12 months.
· Patients who participated in pharmaceutical or devices investigating clinical trials within the past 30 days.
. 
[bookmark: _Toc212871520]2.8 Data collection procedure
The data collected was obtained after get permission from the Institutional Review Board (IRB). The researcher collected data for the study through the hospital’s electronic medical record (EMR) system and archived paper files through the medical records department with official permission from the hospital administration. Data were retrospectively retrieved from all patients’ files for patients who underwent PCI via TRA or and TFA with VCD. It consisted of three parts: the first part included demographic data (age, gender, height, weight, and diagnosis of the patient and the type of procedure etc.). The second part included health information (cardiovascular risks like hypertension, diabetes, dyslipidemia, smoking, family history of coronary artery disease (CAD), and clinical data on admission. The third part included clinical complications such as bleeding), vascular complications such as arterio-venous fistula, pseudoaneurysm, leg ischemia, upper limb ischemia, asymptomatic arterial occlusion, nerve injuries, vascular surgical repair, and local site complications such as local site infection, access site oozing and local hematoma (Appendix A). Another procedural detail was studied, which included procedural success rate, time for the procedure, time to ambulation, and hospital length of stay
[bookmark: _Toc212871521]2.9 Study procedure
Patients admitted who were planned for early invasive stratification via CAG subsequent to PCI, were assessed when applicable regarding the feasibility of femoral and radial access procedures utilizing VCD. Femoral and radial PCI were conducted utilising the Judkins technique, employing 6-French diameter sheaths and pre-molded catheters for selective catheterisation of the right and left coronary arteries, allowing for diameter adjustments at the operator's discretion. Individuals with multi-arterial coronary disease were subjected to PCI following a consensus and decision of the heart surgeon, clinical cardiologist, and interventionist.
For TRA: The TR Band device (Terumo Medical Corporation, Tokyo, JP) was utilised to achieve hemostasis immediately following the completion of the procedure. The sheath had previously retracted by around two centimetres. The device was positioned on the individual's body with the green marker, situated at the centre of the larger balloon, aligned precisely with the puncture hole to facilitate location, visualisation, and management of potential bleeding. The balloon was inflated using a syringe to inject fifteen millilitres of air while simultaneously removing the sheath, which eventually led to the absence of active bleeding. Beginning at the end of the fourth hour and continuing at each subsequent hour (fifth and sixth hours), five millilitres of air was gradually extracted while keeping the balloon attached to the syringe and controlling the plunger with the thumb. In the event of bleeding throughout any phase of device removal, the required volume of air for hemostasis is re-injected, with the procedure repeated after 60 minutes. In the event of device failure, hemostasis was achieved through the application of a compressive dressing utilising a porous elastic adhesive bandage.
For TFA using VCD: The AngioSeal (VCD), consisting of an absorbable collagen sponge and an absorbable polymer anchor made of polylactic and polyglycolic acid linked by an absorbable self-adjustable suture was used for haemostasis. The device occludes the arteriotomy aperture between its two primary components, the collagen sponge and anchor. Haemostasis was generally achieved by mechanical methods enhanced by the collagen's ability to induce platelet aggregation. The device was released in accordance with the manufacturer's specifications. First, an insertion introducer and a femoral artery arteriotomy hole locator were positioned using a 0.035-inch guidewire. Once blood reflow by the distal edge of the set was confirmed, the guide wire and insertion introducer were removed, keeping the arteriotomy locator in position. Next, the repair and hemostasis device were inserted through the locator, exposing the anchor in the intraluminal space. The retreat of this second set places the anchor against the internal puncture hole. Maintaining the retreat, the collagen sponge was then released in the external puncture hole while the anchor is sustained, resulting in effective and safe hemostasis by preventing intra-arterial collagen release. Total set removal was achieved manually using an absorbable suture wrapped in a plastic tube to compact the collagen sponge against the arterial wall. After the appearance of an opaque mark, the suture was cut, the compacting tube exerting compression may be removed, and the remaining suture was cut close to the skin. If the device fails, hemostasis was obtained by manual compression.
The patient was allowed to walk immediately after the radial procedure and one hour after bed rest in the supine position after the femoral procedure with AngioSeal. After successful PCI, anticoagulant therapy was withdrawn. According to current secondary prevention guidelines, drugs such as angiotensin-converting enzyme inhibitors (ACEI) or angiotensin receptor blockers (ARB's), beta blockers, and statins. Electrocardiogram (ECG), CK-MB and/or troponin, glucose, creatinine, sodium, potassium, blood count, and coagulation tests were obtained before patient randomization. Biomarkers (CK-MB and/or troponin) were checked between 12 and 24 hours after the procedure. ECG were performed soon after the procedure and within 12 to 24 hours after the procedure or when a new ischemic event was suspected. Hemoglobin and hematocrit dosage were required in the presence of vascular complications or bleeding. Vascular and systemic complications related to arterial vascular access were evaluated at the interval between procedure completion and hospital stay and after 14 days of PCI evaluation through a scheduled visit.

[bookmark: _Toc212871522]2.10   Validity of the study instrument
Validation pertains to the extent to which the study instrument accurately assesses the intended construct. The instrument was evaluated by the study supervisor and an advisory group of experts (critical care nursing, interventional cardiologists, and statisticians) to assess and evaluate whether the data sheet is reasonably well-structured to analyse the variables and to examine the relationships, and provide judgement and suggestions on the appropriateness of the data sheet, and to evaluate and decide if the items are related to the study goals, and to offer recommendations. All feedback and modifications were considered (e.g., revising ambiguous items, removing redundant questions). In addition, a pilot study was conducted prior to the commencement of data collection.
[bookmark: _Toc212871523]2.11 Pilot study 
It performed before the starting of actual data collection. It consisted of 10% of sample size, and performed for several purposes, including determining if there are any problems in the datasheet, evaluating the actual time required to fill out the questionnaire, and checking the validity of the data sheet. The pilot study sample was entered into the main study sample because of it did not contain any problems.
[bookmark: _Toc212871524]2.12 Study outcomes
· Vascular complications.
· Access site complications.
· Hemostasis time (minutes).
· Ambulation time (minutes). 
· Hospital LOS (time to discharge).
[bookmark: _Toc212871525]2.13 Variables
Independent variable: Type of PCI (TRA, and TFA with VCD).
Dependent variable: clinical outcomes (complications: bleeding; requiring blood transfusion, vascular complications such as arterio-venous fistula, pseudoaneurysm, leg ischemia, upper limb ischemia, retroperitoneal hematoma, asymptomatic arterial occlusion, nerve injuries, vascular surgical repair, and local site complications such as local site infection, access site oozing and local hematoma), time to ambulation, time for procedure, and hospital length of stay.
[bookmark: _Toc212871526]2.14 Statistical analysis
The SPSS V 25 consecutive program was used to facilitate data entry and analysis, with a statistician providing support to conduct the necessary statistical tests. Chi-square (χ²) was used to show a statistical test used to recognize if there is a significant association between two categorical variables. The statistical significance of the P-value was determined to be significant when P < 0.05. 
[bookmark: _Toc212871527][bookmark: _Toc90472908]2.15 Ethical considerations
This study was approved by the Institutional Review Board (IRB) of An-Najah National University. The permission for the study was obtained from the Ethical Committee of the Palestinian Ministry of Health (MOH). The study followed the World Medical, A. (2013). "World Medical Association Declaration of Helsinki: ethical principles for medical research involving human subjects." JAMA310(20): 2191-2194.


[bookmark: _Toc212871528]Chapter Three
[bookmark: _Toc90472909][bookmark: _Toc90473390][bookmark: _Toc212871529]Results
3.1. [bookmark: _Toc132612264][bookmark: _Toc212871530]Introduction
This chapter discusses the outcomes of the statistical analysis conducted on the data, which includes descriptive analysis that introduces the study and provides solutions to the study's research questions. The total sample number was 240 subjects divided into groups. Group 1 is TFA, with VCD (n=120), and group 2 is TRA (n=120). A retrospective study design was utilized, and appropriate statistical calculations, such as mean and standard deviation, were employed for numerical data. The independent t-test (Student's t-test) was utilized to assess if there was a statistically significant difference between TFA with the use VCD and TRA group patients with respect to various variables including age group, gender, level of education, occupation, patient diagnosis, reason for the procedure, current cigarette smoking status, smoke hookah, having diabetes mellitus, having hypertension, having hyperlipidaemia, having a family history of coronary artery disease (CAD), having previous Coronary Artery Bypass Grafting (CABG), having previous Percutaneous Coronary Intervention (PCI), Glycoprotein Inhibitors (GPI) use, Intra-Aortic Balloon Pump (IABP) use and complications as access site pain, numbness, oozing, patient discomfort, spasms, arterial occlusion, hematoma, bleeding, adjacent nerve injury or the need for vascular surgical repair, arteriovenous fistula, compartment syndrome, infection, leg ischemia, upper limb ischemia, pseudoaneurysm and another complication. Chi-square (χ²) was used to recognize if there is a significant association between two categorical variables. The statistical significance of the P-value was determined to be significant when P < 0.05 and non-significant when P > 0.05. 

3.2. [bookmark: _Toc132612265][bookmark: _Toc212871531]Distribution of the participants according to socio-demographic characteristics
Table 1 shows the distribution of the participants according to socio-demographic characteristics among 240 participants. Regarding age distribution, the results showed that the highest groups were those older than 38 years old (65.8%), followed by 34.2%, ranging between 18 and 38 years old. However, the results showed that 47.1% were male and 52.9% female. Finally, the results showed that 62.1% of participants are employed, while 37.9% are unemployed. The study design was a retrospective design with two groups: group 1 is TFA with the use of VCD (n=120), and Group 2 is TRA (n=120). The age distribution was matched between two groups (TFA with the use of VCD and the TRA group), and the statistical test showed that there is no statistically significant difference between the two groups regarding age (P>0.05). The table showed that the TFA with the use of the VCD group was significantly higher in females (68.3%), while the TRA was higher in males (62.5%), and the statistical test showed that there is statistically significant difference between the two groups regarding gender (P<0.05). Regarding occupation, however, there were no significant differences among TFAs with the use of the VCD group compared to the TRA group (P>0.05).




[bookmark: _Toc170299112]Table 1 
[bookmark: _Toc170299113]Distribution of participants according to socio-demographic characteristics.
	Socio-demographic characteristics
	Total (n=240)
n (%)
	Cases
(n=240)
n (%)
	Statistical test

	
	
	TFA with the use of VCD
(n=120)
	TRA
(n=120)
	Chi-square
(2)
	P-value

	[bookmark: _Hlk169091519]Age group
	18-38 years old.
	82 (34.2)
	41 (34.2)
	41 (34.2)
	0.000
	1.000

	
	More than 38 years old.
	158 (65.8)
	79 (65.8)
	79 (65.8)
	
	

	Gender
	Male
	113 (47.1)
	38 (31.7)
	75 (62.5)
	22.895
	0.000*

	
	Female
	127 (52.9)
	82 (68.3)
	45 (37.5)
	
	

	Occupation
	Employed 
	149 (62.1)
	74 (61.7)
	75 (62.5)
	0.018
	0.894

	
	Unemployed
	91 (37.9)
	46 (38.3)
	45 (37.5)
	
	



3.3. [bookmark: _Toc212871532]Distribution of participants according to Health information
Table 2 shows the distribution of participants according to health information. The results showed that the majority underwent interventional procedures (60.8%), while 39.2% underwent diagnostic procedures. The results showed that 51.3% were non-smokers and 48.7% were smokers. The results showed that 0.4% percentage reported smoking hookah, while 99.6% did not. Regarding comorbidities, the results showed that 47.5% of participants had diabetes mellitus, 50.4% had hypertension. 34.2% was reported hyperlipidemia. Finally, 15.8% had a family history of CAD. 
Furthermore, the results of the current study showed that 12.1% had undergone Coronary Artery Bypass Grafting (CABG), and 30.8% had previous Percutaneous Coronary Intervention (PCI). Also, the results showed that 27.5% used Glycoprotein Inhibitors (GPI) while 18.8% had received treatment with an Intra-Aortic Balloon Pump (IABP). This statistical test showed MI was statistically significant among TFA with VCD group compared to the TRA group (P = 0.013).
Regarding current cigarette smoking status, the results showed that significant differences were observed among TFA with VCD group compared to the TRA group. The results showed that 37.5% vs. 65% were non-smokers, and 65.0% vs. 35.0% were smokers. 
The results showed that the TRA group with hypertension was more statistically significant than TFA with VCD group (65.8% vs. 35.0%, respectively; P<0.05). In contrast, the results showed that there is not statistically significant between TFA with VCD group and the TRA group regarding other health factors, such as diabetes mellitus, hyperlipidemia, family history of CAD, previous CABG, PCI, GPI use, and IABP use (P>0.05). 
[bookmark: _Toc170299114]Table 2 
[bookmark: _Toc170299115]Distribution of participants according to health information.
	[bookmark: _Hlk169091543]Health information
	Total (n=240)
n (%)
	Cases
(n=240)
n (%)
	Statistical test

	
	
	TFA with the use of VCD
(n=120)
	TRA
(n=120)
	Chi-square
(2)
	P-value

	Reason for procedure
	Diagnostic.
	94 (39.2)
	42 (35)
	52 (43.3)
	1.749
	0.186

	
	Interventional.
	146 (60.8)
	78 (65)
	68 (56.7)
	
	

	Current cigarette smoking status
	Non-smoker
	123 (51.3)
	45 (37.5)
	78 (65.0)
	18.161
	0.000*

	
	Smoker 
	117 (48.7)
	75 (62.5)
	42 (35.0)
	
	

	Did you smoke hookah?
	Yes
	1 (0.4)
	0 (0)
	1 (0.8)
	1.004
	0.316

	
	No
	239 (99.6)
	120 (100)
	119 (99.2)
	
	

	Having diabetes mellitus:
	Yes
	114 (47.5)
	51 (42.5)
	63 (52.5)
	2.406
	0.120

	
	No
	126 (52.5)
	69 (57.5)
	57 (47.5)
	
	

	Having hypertension:
	Yes
	121 (50.4)
	42 (35)
	79 (65.8)
	22.818
	0.000*

	
	No
	119 (49.6)
	78 (65)
	41 (34.2)
	
	

	Having hyperlipidemia:
	Yes
	82 (34.2)
	35 (29.2)
	47 (39.2)
	2.667
	0.102

	
	No
	158 (65.8)
	85 (70.8)
	73 (60.8)
	
	

	Having a family history of coronary artery disease (CAD):
	Yes
	38 (15.8)
	25 (20.8)
	13 (10.8)
	4.502
	0.034*

	
	No
	202 (84.2)
	95 (79.2)
	107 (89.2)
	
	

	Having previous Coronary Artery Bypass Grafting (CABG):
	Yes
	29 (12.1)
	17 (14.2)
	12 (10)
	0.981
	0.322

	
	No
	211 (87.9)
	103 (85.8)
	108 (90)
	
	

	Having previous Percutaneous Coronary Intervention (PCI):
	Yes
	74 (30.8)
	31 (25.8)
	43 (35.8)
	2.813
	0.093

	
	No
	166 (69.2)
	89 (74.2)
	77 (64.2)
	
	

	Glycoprotein Inhibitors (GPI) use:
	Yes
	66 (27.5)
	33 (27.5)
	33 (27.5)
	0.000
	1.00

	
	No
	174 (72.5)
	87 (72.5)
	87 (72.5)
	
	

	Intra-Aortic Balloon Pump (IABP) use:
	Yes
	45 (18.8)
	25 (20.8)
	20 (16.7)
	0.684
	0.408

	
	No
	195 (81.3)
	95 (79.2)
	100 (83.3)
	
	



3.4. [bookmark: _Toc212871533]Means and standard deviations for the time to ambulation, hemostasis, and discharge of study participants. 
Table 3 displays the means and standard deviations for the study participants' time to ambulation, hemostasis, and discharge. The results showed that time to ambulation was not statistically significant among TFA with VCD group compared to TRA (44.55±17.67 vs. 39.77±9.0 minutes, respectively, P>0.05). In the same way, the total mean of time of discharge was 91.75±22.32 hours, and the TFA with VCD group had a higher statistically significant time to discharge compared to TRA (123.63±35.83 vs. 91.75±18.86 hours; P < 0.0001, respectively). Regarding time to hemostasis, the total mean was 107.69±22.32, and the TFA with VCD group had statistically significant time to hemostasis compared to TRA (56.03±14.94 vs. 97.09±25.78 minutes P < 0.0001 respectively).
[bookmark: _Toc170299116]Table 3 
[bookmark: _Toc170299117]Means and standard deviations for the time to ambulation, hemostasis, and discharge of study participants.
	[bookmark: _Hlk169091557]Clinical outcomes
	
Total
Mean±SD
	Cases 
Mean±SD
	Statistical test

	
	
	TFA with the use of VCD
(n=120)
	TRA
(n=120)
	[bookmark: _Hlk127550080]t
	P-value

	Time to ambulation (min)
	38.16±14.06
	44.55±17.67
	[bookmark: _Hlk209526737]39.77±9.0
	1.973
	0.071*

	Time to hemostasis (min)
	76.56±21.17
	56.03±14.94
	97.09±25.78
	-17.273
	0.000*

	Time to discharge (hrs.)
	107.69±22.32
	123.63±35.83
	91.75±18.86
	30.268
	0.000*



3.5. [bookmark: _Toc212871534]Means and standard deviations for the clinical data on admission of study participants. 
[bookmark: _Toc132612053]Table 4 pointed out means and standard deviations for the clinical data on admission of study participants. The results showed that the average heart rate was 75.27±15.05 bpm while Systolic Blood Pressure (SBP) (131.07±19.71 mmHg), Diastolic Blood Pressure (DBP) (74.62±15.15 mmHg), eGFR (100.79±10.26 ml/kg/min), and hemoglobin (13.92±8.06 g/dl). Regarding comparing TFA with VCD and compared to TRA, the results showed that there were no significant differences in heart rate on admission among TFA with VCD and compared to TRA (76.33±13.59 bpm vs. 74.22±16.36 bpm, P>0.05, respectively) and estimated glomerular filtration rate (eGFR) (101.41±10.35 ml/kg/min vs. 94±6.93 ml/kg/min, p>0.05, respectively). However, DBP on admission was higher statistically significantly in the TFA with VCD group compared to the TRA group (77.89±15.74 vs. 71.34±13.84 mmHg; P<0.05, respectively). Finally, SBP did not show a statistically significant difference between the TFA with VCD and compared to TRA (P<0.05).
[bookmark: _Toc170299118]Table 4 
[bookmark: _Toc170299119]Means and standard deviations for the clinical data on admission of study participants.
	[bookmark: _Hlk169091567]Clinical outcomes
	
Total
Mean±SD
	Cases 
Mean±SD
	Statistical test

	
	
	TFA with the use of VCD
(n=120)
	TRA
(n=120)
	t
	P-value

	Heart rate on admission (bpm)
	75.27±15.05
	76.33±13.59
	74.22±16.36
	1.089
	0.277

	Systolic Blood Pressure (SBP) on admission (mmHg)
	131.07±19.71
	128.92±20.18
	133.23±19.07
	-1.700
	0.091

	Diastolic Blood Pressure (DBP) on admission (mmHg)
	74.62±15.15
	77.89±15.74
	71.34±13.84
	3.423
	0.001*

	Estimated glomerular filtration rate on admission (eGFR) (ml/kg/min)
	100.79±10.26
	101.41±10.35
	94±6.93
	1.397
	0.169

	Hemoglobin on admission (g/dl)
	13.92±8.06
	14.87±11.16
	12.98±2.02
	1.823
	0.070



3.6. [bookmark: _Toc212871535]Distribution of participants according to complications after the procedure.
Table 5 illustrates the distribution of participants according to complications after the procedure. The results indicate the highest complications were access site pain (56.7%) followed by patient discomfort (34.2%), numbness (30.8%), oozing (17.9%), hematoma (12.5%), spasms (12.1%), arterial occlusion (11.3%), soreness (10.4%), adjacent nerve injury or the need for vascular surgical repair (9.2%), infection (9.2%), bleeding (8.8%), compartment syndrome (7.5%), leg ischemia (7.1%), arteriovenous fistula (5.8%), pseudoaneurysm (5%), finally the results showed that the upper limb ischemia is (1.3%) (0% among TFA with VCD group compared to the 2.5% among TRA group). The results indicate that the two groups' access site pain 55% vs. 58.3%, respectively (P=0.602). The results showed that statistically significant in complications among TFA with VCD group compared to the TRA group for numbness (37.5% vs. 24.2%, p= 0.025*), soreness (15.8% vs. 5%, p= 0.006*), arterial occlusion (16.7% vs. 5.8%, p= 0.008*), bleeding (10.8% vs. 6.7%, p= 0.253), arteriovenous fistula (10.8% vs. 0.8%, p= 0.001*), compartment syndrome (15% vs. 0%, p= 0.000*), access site infection (15.8% vs. 2.5%, p= 0.000*), leg ischemia (14.2% vs. 0%, p= 0.000*), pseudoaneurysm (10% vs. 0%, P= 0.000*), respectively. In contrast, the results showed the lowest statistically significant complications among TFA with VCD group compared to the TRA group for patient discomfort (26.7% vs. 41.7%, P= 0.014*).
Finally, the results showed no statistically significant different among TFA with VCD group compared to the TRA group for access site pain (55% vs. 58.3%, P= 0.602), oozing (18.3% vs. 17.5%, P= 0.866), spasms (15% vs. 9.2%, P= 0.165), hematoma (14.2% vs. 10.8%, P= 0.434), adjacent nerve injury or the need for vascular surgical repair (12.5% vs. 5.8%, P= 0.073), upper limb ischemia (0.0% vs. 2.5%, P= 0.081) and another complication (0% vs. 1.7%, P= 0.156). 
[bookmark: _Toc170299120]Table 5 
[bookmark: _Toc170299121]Distribution of participants according to complications after the procedure.
	[bookmark: _Hlk169091580]Complications after procedure
	Total (n=240)
n (%)
	Cases
(n=240)
n (%)
	Statistical test

	
	
	TFA with the use of VCD
(n=120)
	TRA
(n=120)
	Chi-square
(2)
	P-value

	Access site pain.
	Present
	136 (56.7)
	66 (55)
	70 (58.3)
	0.271
	0.602

	
	Absent
	104 (43.3)
	54 (45)
	50 (41.7)
	
	

	Numbness.
	Present
	74 (30.8)
	45 (37.5)
	29 (24.2)
	5.002
	0.025*

	
	Absent
	166 (69.2)
	75 (62.5)
	91 (75.8)
	
	

	Oozing.
	Present
	43 (17.9)
	22 (18.3)
	21 (17.5)
	0.028
	0.866

	
	Absent
	197 (82.1)
	98 (81.7)
	99 (82.5)
	
	

	Patient discomfort.
	Present
	82 (34.2)
	32 (26.7)
	50 (41.7)
	6.002
	0.014*

	
	Absent
	158 (65.8)
	88 (73.3)
	70 (58.3)
	
	

	Soreness.
	Present
	25 (10.4)
	19 (15.8)
	6 (5)
	7.546
	0.006*

	
	Absent
	215 (89.6)
	101 (84.2)
	114 (95)
	
	

	Spasms.
	Present
	29 (12.1)
	18 (15)
	11 (9.2)
	1.922
	0.165

	
	Absent
	211 (87.9)
	102 (85)
	109 (90.8)
	
	

	Arterial occlusion.
	Present
	27 (11.3)
	20 (16.7)
	7 (5.8)
	7.053
	0.008*

	
	Absent
	213 (88.8)
	100 (83.3)
	113 (94.2)
	
	

	Hematoma 
	Present
	30 (12.5)
	17 (14.2)
	13 (10.8)
	0.610
	0.434

	
	Absent
	210 (87.5)
	103 (85.8)
	107 (89.2)
	
	

	Bleeding.
	Present
	21 (8.8)
	13 (10.8)
	8 (6.7)
	1.305
	0.253

	
	Absent
	219 (91.3)
	107 (89.2)
	112 (93.3)
	
	

	Adjacent nerve injury or the need for vascular surgical repair.
	Present
	22 (9.2)
	15 (12.5)
	7 (5.8)
	3.203
	0.073

	
	Absent
	218 (90.8)
	105 (87.5)
	113 (94.2)
	
	

	Arteriovenous fistula.
	Present
	14 (5.8)
	13 (10.8)
	1 (0.8)
	10.923
	0.001*

	
	Absent
	226 (94.2)
	107 (89.2)
	119 (99.2)
	
	

	Compartment syndrome.
	Present
	18 (7.5)
	18 (15)
	0 (0)
	19.459
	0.000*

	
	Absent
	222 (92.5)
	102 (85)
	120 (100)
	
	

	Infection.
	Present
	22 (9.2)
	19 (15.8)
	3 (2.5)
	12.811
	0.000*

	
	Absent
	218 (90.8)
	101 (84.2)
	117 (97.5)
	
	

	Leg ischemia.
	Present
	17 (7.1)
	17 (14.2)
	0 (0)
	18.296
	0.000*

	
	Absent
	223 (92.9)
	103 (85.8)
	120 (100)
	
	

	Upper limb ischemia.
	Present
	3 (1.3)
	0 (0.0)
	3 (2.5)
	3.038
	0.081

	
	Absent
	237 (98.8)
	120 (100.0)
	117 (97.5)
	
	

	Pseudoaneurysm.
	Present
	12 (5)
	12 (10)
	0 (0)
	12.632
	0.000*

	
	Absent
	228 (95)
	108 (90)
	120 (100)
	
	

	Another complication:
	Present
	2 (0)
	0 (0)
	2 (1.7)
	2.017
	0.156

	
	Absent
	238 (0)
	120 (100)
	118 (98.3)
	
	


[bookmark: _Toc90472910]


[bookmark: _Toc212871536]Chapter Four
[bookmark: _Toc90472911][bookmark: _Toc90473392][bookmark: _Toc212871537]Discussions and Conclusions
4.1. [bookmark: _Toc212871538]Discussion
The discussion of the study provides a detailed analysis of the findings regarding the comparison between transradial access (TRA) and transfemoral access (TFA) using vascular closure devices (VCD) in patients undergoing percutaneous coronary intervention (PCI). The results showed that age distribution was matched between two groups (TFA with the use of VCD and the TRA group), and the statistical test showed that there is no statistically significant difference between the two groups regarding age (P>0.05). Controls age as a variable in the study ensuring it does not confound results and increases internal validity by attributing outcome differences (23). The results showed that the total number of females were higher than males, and there are statistically significant differences between the two groups regarding gender (p>0.05) because of several factors, such as the prevalence of CVD among females being higher than males. Our results in contrast with Murphy (24) study that showed the patients undergoing PCI in the study, 23.5% were female, and 76.5% were male. Changes in lifestyle, economic status, and healthcare conditions influenced these demographics (25). 
In contrast, several studies are in line with our study that showed the females are higher than males because of hormonal change, age, and biological and genetic factors  (26,27). The current study showed that the TFA with the use of VCD group was associated higher among females compared to males, while the TRA was statistically higher in males compared to females (P<0.05). Another study by Mufarrih (30) agrees with these results, showing that the preference for TRA among male patients is related to anatomical considerations, such as larger radial arteries and a lower risk of vascular complications.
Regarding employment, the results showed that PCI is elevated among employed compared to unemployed due to higher stress and depression levels or job-related factors predisposing them to CVD (29). 
The elevated percentage of diagnoses with MI compared to the other diagnoses among PCI patients can be attributed to many factors, such as emergency treatment because MI requires prompt treatment to decrease heart damage. Also, established clinical guidelines often prioritize PCI for patients with MI, especially those with STEMI, owing to the proven benefits in lowering morbidity and mortality (31,32). Also, the current study illustrated that the majority underwent interventional procedures while less than half underwent diagnostic procedures. Park (33) showed the same results as the researchers explained because patients with PCI often address acute issues such as MI and quick attention. 
Regarding comorbidities, the results showed that most comorbidities among those studied were type 2 DM, hypertension, hyperlipidemia, and a family history of CAD. At the same time, few cases have undergone CABG because these conditions are associated with an elevated risk of CAD among PCI patients, while few cases have undergone CABG reserved for a multi-vessel disease where PCI is less effective (34,35). However, the findings showed that about one-third of the participants of the study had previous PCI, and more than one quartile of them used GPI to decrease platelet aggregation during the procedure, while a few cases had received treatment with an IABP because it's typically reserved for patients with severe cardiac conditions (36). The current results showed that all participants in the TFA with VCD group had MI, while 95% had MI in the TRA group, and 5% had PC. This statistical test showed MI was statistically significant among TFA with VCD group compared to the TRA group. The results suggested that undergoing PCI via TFA with VCD had a notably higher incidence of MI compared to those undergoing TRA, and the current results agree with (37,38).
Our results illustrated that the prevalence of hypertension among the TRA patients had elevated significance compared to TFA with VCD. These results agree with Cetinarslan (39) in which the researchers showed that hypertension among the TRA patients had increased compared to TFA with VCD. In contrast, the results showed no association between TFA with VCD and TRA groups regarding other health factors, such as diabetes mellitus, hyperlipidemia, family history of CAD, previous CABG, PCI, GPI use, and IABP use. The current results agree with the study by Batra (40) which showed there is no statistically significant between TFA with VCD group compared to the TRA group regarding other health factors, such as diabetes mellitus, hyperlipidemia, family history of CAD, previous CABG, PCI, GPI use, and IABP use.
Regarding current cigarette smoking status, the results showed that significant differences were observed among TFA with VCD group compared to the TRA group. The results showed that 37.5% vs. 65% were non-smokers, and 65.0% vs. 35.0% were smokers. The current results agree with Lee (41) who showed significant differences were observed among TFA with VCD group compared to the TRA group (P<0.05).
Our findings showed that time to ambulation was more no associated among TFA with VCD group compared to TRA. However, the study by Jhand (42) showed a modest elevated in ambulation time with TFA but no difference in total procedure time. Also, our results demonstrate that TRA shortens the time to ambulation more than TFA with VCD group but not statistically significant. Amankwah (43) reported increased patient and operator preference for TRA over TFA because of many benefits, including reduced access site-related time to ambulation and morbidity. In our study, the total mean time to discharge was 107.69 ± 22.32 hrs., similar to the study by Bawamia (44) showing PCI patients were discharged 107.0 ± 13.0 hrs.
In contrast, TFA with VCD group had a higher statistically significant time to discharge compared to TRA. Staniloae (45) showed that the TFA with VCD group had a higher statistically significant time to discharge than TRA because of increased complications risk related to TFA and the higher complexity, which requires monitoring, managing the femoral access site, and more extended recovery. In contrast, Lam (46) pointed out that patients with TRA and TRA can be discharged on the same day of the procedure. 
Regarding time to hemostasis, our study shows that the TFA with VCD group had a shorter significant time compared to TRA. This is in line with several studies that showed that comparing the TFA with VCD to the TRA, the TFA with VCD group had an associated significant lowering of hemostasis time because the femoral vein is larger than the radial vein and has more effective pressure application (47,48).
Regarding the clinical data on the admission of study participants, the results showed that the mean heart rate among PCI patients was 75.27±15.05 bpm while Systolic Blood Pressure (SBP) (131.07±19.71 mmHg), Diastolic Blood Pressure (DBP) (74.62±15.15 mmHg). Abrootan et al., (2015) studied heart rate changes and variability parameters after elective PCI, and they concluded that heart rate among PCI patients is elevated (More than 75 bpm). Jeon (50) showed that the nominally lowest risk for all outcomes was observed at DBP at discharge of 70 to less than 80 mmHg. Also, Konstantinou (51) showed that the risk curve of SBP levels is 110‐130 mm Hg, and DBP is 70‐90 mm Hg. Elevated SBP among PCI patients admitted due to several factors, such as pain from the cardiac event and activation of the nervous system, anxiety and stress response, and hypertension (52). 
The eGFR levels were within normal range, consistent with Ke (53). The researchers studied the risk stratification algorithm for clinical outcomes among PCI patients and showed that eGFR was 86.27 ml/kg/min; however, there was an increase in anaemia levels. Kuno et al., (2021) showed an association between decreasing haemoglobin levels and elevated kidney injury among PCI patients. 
Regarding comparing TFA with VCD and TRA. The current results demonstrate no change in heart rate, eGFR, SBP, and Hemoglobin on admission among TFA with VCD compared to TRA. However, DBP on admission was significantly higher in the TFA with VCD group than in the TRA group. Several studies agree with our study and showed that no statistically significant difference between TFA with VCD and compared to TRA regarding heart rate, eGFR, SBP, and Hemoglobin on admission while there is a statistically significant different between TFA with VCD compared to TRA regarding DBP on admission (45,55–57).
The results revealed a higher statistically significant numbness occurrence among TFA with VCD than among TRA groups (p = 0.025). The results suggest that TFA might have a higher risk of numbness compared to TRA with VCD, influencing procedural preferences. Khodabandehlooie (58)  & Unger (59) pointed out that PCI can cause complications such as oozing common at the catheter insertion site, patient, and numbness. The same study corroborates Rana (18), indicating that the primary complications at the access site were minor, including oozing. The occurrence of hematoma was greater with TFA than with TRA (p 0.01), and these findings align with existing literature. The incidence of major vascular complications in this study was 2.3%, compared to 0.23% for TFA and TRA, respectively, indicating a lower rate than reported in other studies. The results clearly show a higher statistically significant discomfort after TRA compared to TFA with VCD (p = 0.014). The results confirms that TRA might lead to more discomfort. The current study agrees with Al-Saber (57) who studied comparative complications between the TFA with VCD and TRA groups and showed similar results. The researchers showed that TRA may inherently cause more discomfort because impacting clinical decision-making, procedural factors, and anatomical. The table shows significantly lower soreness incidence in TRA compared to TFA with VCD (p = 0.006). TRA was shown to lower soreness post-procedure, indicating potential benefits over TFA with VCD in terms of patient comfort. The results align with the findings of Mason (60) which showed decreased soreness incidence in TRA compared to TFA with VCD (p <0.001) in patients undergoing PCI. The authors showed that this can be attributed to the lowering invasive nature of TRA, involving the more superficial radial artery, which reduces trauma and soreness.
Additionally, TRA facilitates quicker post-procedural mobility, reduces complications like hematomas and bleeding, and enhances patient comfort and operator expertise, reducing post-procedural soreness. The results indicate statistically significant arterial occlusion rates in TRA compared to TFA with VCD (p = 0.008), suggesting TFA may elevate the risk of this complication post-procedure. Similar to Gorgulu (56), the researchers indicate that statistically significant arterial occlusion rates in TRA compared to TFA in patients undergoing PCI, and they suggested that the TRA is linked to a decreased incidence of vascular complications. TRA tends to cause less trauma to the arterial wall and has a smaller access site, reducing the risk of occlusion compared to the TFA.
The findings display a meaningfully higher incidence of arteriovenous fistula in TFA with VCD compared to TRA (p = 0.001). The current results agree with Bianchini (61) and Unger (59) which showed that TFA increases the risk of this complication post-procedure. The researchers showed higher arteriovenous fistula incidence in the TFA versus TRA because of anatomical proximity, larger vessels, higher pressure gradients, and procedural complexity in TFA. The results showed the occurrence of compartment syndrome is higher among TFA with VCD groups than TRA groups (p = 0.000). The results showed that TFA poses a higher risk of compartment syndrome compared to TRA following the procedure.
Similar to the conclusions drawn by Khodabandehlooie (58) and Li (62). The highlights attributed to TFA's deeper vessel location, proximity to muscle compartments, and potential for significant bleeding and post-procedural immobility complications. The table shows a significant difference in infection rates between TFA with VCD and TRA groups (p < 0.001). This suggests TFA may elevate the risk of infection compared to TRA with VCD post-procedure. Our findings align with previous research by Schartz (63) which also demonstrated the same results. The authors highlight varying procedural complexities, site characteristics, and patient care implications, underscoring the need for meticulous consideration of vascular access routes to mitigate infection risks. The results illustrated a significantly higher risk of leg ischemia in the TFA with VCD group compared to the TRA group (p < 0.001). The results concluded that TFA with VCD carries a greater risk of leg ischemia post-procedure than TRA. Our study corroborates earlier findings from Schartz (63) and Rao (64) regarding the significantly higher risk of leg ischemia in the TFA with VCD group compared to the TRA group is attributed to the larger vessel size and deeper access site in TFA, which increase the likelihood of vascular complications such as reduced blood flow and ischemia following the procedure. The results show a significant difference in the incidence of pseudoaneurysm between TFA with VCD and TRA groups (p < 0.001). This indicates that TRA may effectively prevent pseudoaneurysm compared to TFA with VCD post-procedure. Senguttuvan (65) reveal a significant difference in pseudoaneurysm incidence between the TFA with VCD and TRA groups (p < 0.001), suggesting TRA's potential superiority in preventing pseudoaneurysms compared to TFA with VCD post-procedure. Also, the current study agrees with Al-Saber (57) who studied comparative complications between the TFA with VCD and TRA groups and showed similar results.
The results indicate the highest complications were accessed site pain followed by patient discomfort, numbness, oozing, hematoma, spasms, arterial occlusion, soreness, adjacent nerve injury or the need for vascular surgical repair, infection, bleeding, compartment syndrome, leg ischemia, arteriovenous fistula, pseudoaneurysm, and the lowest complication was upper limb ischemia. Khodabandehlooie (58) and Unger (59) pointed out that PCI can cause complications such as common oozing at the catheter insertion site, patient discomfort, and numbness. However, blood leakage under the skin causes hematomas and possible occurrences of arterial occlusion, soreness, vascular spasms, and infection.
[bookmark: _Hlk199729828]The results demonstrated that comparison of the TFA with VCD and TRA groups. The results indicate that access site pain was approximately the same among the two groups. The results showed the highest statistical significance in complications among the TFA with VCD group compared to the TRA group for numbness, soreness, arterial occlusion, arteriovenous fistula, compartment syndrome, infection, leg ischemia, and pseudoaneurysm. In contrast, the current results showed the significant complications among TFA with VCD group compared to the TRA group for patient discomfort, while no statistically significant difference among TFA with VCD group compared to the TRA group regarding access site pain, oozing, spasms, bleeding, hematoma, adjacent nerve injury or the need for vascular surgical repair, upper limb ischemia and another complication. The current study agrees with Al-Saber (57) who studied comparative complications between the TFA with VCD and TRA groups and showed similar results.
4.2. [bookmark: _Toc212871539]Strength points
[bookmark: _Hlk169251643]A number of strength points could be attributed to this study. The strength points were:
· This research was the first comparison of the use of TRA and Angio-Seal VIP (TFA WTH VCD) among patients who underwent PCI in Palestine. Little evidence exists on postinterventional complications when TRA and Angio-Seal VIP are used for patients who undergo PCI. The findings of this study could add to the existing literature in the field.
· Different post interventional complications were compared when TRA and Angio-Seal VIP were used. Globally, the findings of this study are informative to clinicians, nurses, and healthcare planners for patients scheduled for PCI.
· Addresses a significant evidence gap due to the limited data available for the Palestinian population, ensuring that PCI practices are adapted to the specific clinical and demographic features of local patients. The findings will enhance patient safety, optimize resource utilization, and improve clinical outcomes, with broader implications for similar healthcare contexts worldwide.
4.3. [bookmark: _Toc212871540]Limitations
The study has a number of limitations. These limitations include:
· Although a commonly used formula, the sample size was relatively small. Using a larger sample size could have generated more reliable data and identified more complications that could be analysed and compared. 
· The study was conducted in only a single center. Compared to multicenter studies, single-center studies might produce less generalizable findings. 
· In this study, one type of VCDs was used. Comparison of different VCDs could have generated more interesting and informative results.
4.4. [bookmark: _Toc212871541]Conclusion
The results demonstrated that the TFA with VCD group had significantly higher rates of female gender, MI diagnosis, and smoking compared to the TRA group, while hypertension and male gender was more prevalent in the TRA group. No significant differences were observed between the groups in terms of age, employment status, dyslipidemia, family history of CAD, diabetes, previous CABG or PCI, or the use of GPI and IABP. The TFA with VCD group also had significantly longer times to ambulation and hospital discharge, but shorter time to hemostasis. DBP was higher in this group, whereas heart rate, SBP, and eGFR did not differ significantly. Additionally, the TFA with VCD group showed significantly higher rates of complications such as numbness, soreness, arterial occlusion, arteriovenous fistula, compartment syndrome, infection, leg ischemia, and pseudoaneurysm, though they reported less overall discomfort. Other access site complications, including site pain, oozing, spasms, hematoma, nerve injury, vascular surgical repair, and upper limb ischemia, showed no significant differences between the two groups.
4.5. [bookmark: _Toc212871542]Recommendations
[bookmark: _Hlk103247033]The patients' monitoring of symptoms must be rapid, and all complications, such as pain, numbness, or discomfort, must be reported to doctors as soon as possible. Following guideline instructions to lower complications, several recommendations can be made for policymakers. First, they should enhance training programs for the medical team in the CCU department to ensure all staff are skilled in both TFA and TRA techniques. Second, they should improve the team's skills in patient data collection and analysis from VCD procedures. These improvements will help continually enhance patient outcomes and support future research, such as longitudinal studies investigating the long-term outcomes and complications of TFA and TRA in CVD patients. Also, explore novel techniques and devices that lower complications and enhance recovery times and prognosis.
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Section One: Participant's characteristics
Patient number: ……………………………….
· Age --------
· Gender: 
· Male.
· Female.
· Level of education:
· Diploma.
· Bachelors.
· Higher than bachelors.
· Occupation:
· Employed 
· Unemployed
Section Two: Health information
· Patient diagnosis
· MI
· PC
· Reason for procedure: 
· Diagnostic.
· Interventional. 
· Type of coronary angiography:
· TRA 
· TFA with use VCD.
· Smoking status:
Current Cigarette smoking status:
· Nonsmoker.
· Light smoker (1–10 cigarettes per day).
· Heavy smoker (more than 11 cigarettes per day).
Did you smoke hookah?
· Yes.
· No.
· Having diabetes mellitus:
· Yes.
· No.
· Having hypertension:
· Yes.
· No.
· Having hyperlipidemia:
· Yes.
· No.
· Having family history of coronary artery disease (CAD):
· Yes.
· No.
· Having previous Coronary Artery Bypass Grafting (CABG):
· Yes.
· No.
· Having previous Percutaneous Coronary Intervention (PCI):
· Yes. 
· No.
If yes, mention the type ---------------------
· Glycoprotein Inhibitors (GPI) use:
· Yes.
· No.
· Intra-Aortic Balloon Pump (IABP) use:
· Yes.
· No.
· Time to ambulation (min): ………………
· Time to hemostasis (min): ………………
· Time to discharge (hrs): ………………

· Clinical data on admission
	[bookmark: _Hlk91316007]The item
	The value

	Heart rate (bpm)
	

	Systolic Blood Pressure (SBP) (mmHg) 
	

	Diastolic Blood Pressure (DBP) (mmHg) 
	

	Estimated glomerular filtration rate (eGFR) (ml/kg/min) 
	

	Hemoglobin (g/dl) 
	



Section Three: Complications.
	Complications after procedure
	Present
	Absent

	Access site pain.
	
	

	Numbness.
	
	

	Oozing.
	
	

	Patient discomfort.
	
	

	Soreness.
	
	

	Spasms.
	
	

	Arterial occlusion.
	
	

	Hematoma.
	
	

	Bleeding.
	
	

	Adjacent nerve injury or the need for vascular surgical repair.
	
	

	Arteriovenous fistula.
	
	

	Compartment syndrome.
	
	

	Infection.
	
	

	Leg ischemia.
	
	

	Upper limb ischemia.
	
	

	Pseudoaneurysm.
	
	

	Another complication: ……………………….
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المقارنة بين الوصول الشعاعي مقابل الوصول الفخدي باستخدام جهاز اغلاق الاوعية الدموية لسهولة التشغيل ووقت الاجراء ومضاعفات الاوعية الدموية في المرضى الذين يخضعون للتدخل التاجي عن طريق الجلد – دراسة بأثر رجعي.
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الخلفية: يُعد الوصول الشرياني أحد المواقع الرئيسية للمضاعفات النزفية بعد التدخلات التاجية الغازية. ويُعتبر الوصول عبر الشريان الشعاعي استراتيجية معترف بها لتقليل المضاعفات الوعائية. كما أن أجهزة إغلاق الأوعية الدموية (VCD) تعمل على تعزيز راحة المريض وتسريع الإرقاء وتقليل الحاجة إلى الراحة في الفراش. ومع ذلك، فإن نقص البيانات المتسقة التي تُظهر سلامتها يحدّ من اعتمادها الروتيني كوسيلة لتجنّب المضاعفات الوعائية.
الهدف: هدفت الدراسة إلى بين الوصول الشعاعي  (TRA) مقابل الوصول الفخدي (TFA) باستخدام جهاز اغلاق الاوعية الدموية(VCD)  لسهولة التشغيل ووقت الاجراء ومضاعفات الاوعية الدموية في المرضى الذين يخضعون للتدخل التاجي عن طريق الجلد الجلد (PCI) من حيث سهولة الإجراء، ومدة العملية، والمضاعفات الوعائية، ووقت الحركة بعد العملية، وطول مدة الإقامة في المستشفى لدى المرضى الفلسطينيين الذين خضعوا لتداخلات الشريان التاجي عبر.
المنهجية: اُستخدم تصميم دراسة كمية استعادية. شملت الدراسة جميع المرضى الذين أُدخلوا إلى وحدة القسطرة في مستشفى النجاح الوطني الجامعي (NNUH) لإجراء تداخل تاجي عبر الجلد. تكونت العينة من 200 مريض خضعوا لإجراء PCI باستخدام الوصول الشعاعي (TRA) أو الوصول الفخذي (TFA) مع استخدام جهاز إغلاق الأوعية الدموية (VCD).
النتائج: أظهرت النتائج فروقًا إحصائية ذات دلالة عالية في معدل المضاعفات لدى مجموعة الوصول الفخذي مع جهاز الإغلاق مقارنةً بمجموعة الوصول الشعاعي، وذلك في: الخدر 37.5% مقابل 24.2%، P=0.025، الألم الموضعي 15.8% مقابل 5%، P=0.006)، انسداد الشريان16.7% مقابل 5.8%، P=0.008، النزيف 10.8% مقابل 6.7%، P=0.253، الناسور الشرياني الوريدي 10.8% مقابل 0.8%، P=0.001، متلازمة الحيّز (15% مقابل 0%، P<0.001، العدوى 15.8% مقابل 2.5%، P<0.001، الإقفار الطرفي للساق (14.2% مقابل 0%، P<0.001)، والتمدد الكاذب للشريان (10% مقابل 0%،  P<0.00 في المقابل، كان عدم الارتياح العام لدى المرضى أقل إحصائيًا في مجموعة الوصول الفخذي مع جهاز الإغلاق مقارنةً بالوصول الشعاعي 26.7% مقابل 40.7%،  P=0.014 كما أظهرت النتائج أن الألم في موقع الوصول كان متقاربًا بين المجموعتين (55% مقابل 58.3%، P>0.05  ولم يكن هناك فرق ذو دلالة إحصائية في وقت الحركة بعد الإجراء بين المجموعتين (P>0.05).
الاستنتاج: ارتبط الوصول الفخذي باستخدام جهاز الإغلاق بوقت أطول للحركة بعد العملية وبإقامة أطول في المستشفى، لكنه تميز بوقت أقصر لتحقيق الإرقاء. كانت المضاعفات الوعائية مثل انسداد الشريان والإقفار الطرفي أكثر شيوعًا في مجموعة الوصول الفخذي مع جهاز الإغلاق مقارنةً بالوصول الشعاعي، بينما كان عدم الارتياح لدى المرضى أقل.
الكلمات المفتاحية: الوصول الشعاعي، الوصول الفخذي، جهاز إغلاق الأوعية الدموية، التداخل التاجي عبر الجلد.
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