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Abstract: 
Background: Hematoma formation at the femoral access site is a common and potentially serious complication of 

invasive cardiovascular procedures. Aims: To assess the incidence and risk factors of hematoma formation at 

femoral access site among patients post cardiac catheterization. Design: Descriptive research design was used. 

Subject and setting: All available adult patients (200), aged 18-65 years old, from both sexes who were attend to 

cardiac Catheterization unit at Al- Azhar University Hospital for a diagnostic procedures or interventional cardiac 

catheterization within 6 months period. Tools: two tools were used (I) Patient interview questionnaire, and (II) risk 

factors assessment list. Results: Incidence of femoral access hematoma formation over six months was (20%) 

percentage. Regarding medical data more than half of the studied patients had hypertension (61.5%), majority had a 

history of previous hospitalization (84.0%), large portion of them performed cardiac catheterization for diagnostic 

purposes and were smokers (39.0%). Regarding the modifiable risk factors, obesity was the 29(14.5%), position 

change during compression 31(15.5%), Number of artery puncture (25 %) Renal dysfunction 19(9.5%), Early 

ambulation 27(13.5), Use of anticoagulant 17(8.5%). Regarding the non-modifiable risk factors were found among 

29(14.5%) of the studied patients who were advanced in age 29(14.5%) and  male gender was 27(13%) While, the 

non-modifiable risk factors were 14.5 1.5 and 9.5% including advanced age and hypertension among male patients. 

Conclusion: There was A hematoma formation among patients after cardiac catheterization .There were correlation 

between medical data, modifiable risk factors & non-modifiable risk factors. Recommendations: Developing a 

standardizing protocol about hemostasis, sheath removal for providing education and training to healthcare providers 

to identify and manage such risk factors.   
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Introduction: 
Cardiac catheterization is a procedure in which a thin, 

flexible tube (catheter) is guided through a blood 

vessel to the heart to diagnose or treat certain heart 

conditions, such as clogged arteries or irregular 

heartbeats. Cardiac catheterization gives doctors 

important information about the heart muscle, heart 

valves and blood vessels of the heart (Roy et al., 

2022).  

Hematomas are the most common complications seen 

after cardiac catheterization procedures. Hematomas 

are usually formed following poorly controlled 

hemostasis post sheath removal. Most hematomas are 

self-limiting and benign, but large, rapidly expanding 

as hematomas could cause hemodynamic instability 

and requiring resuscitation with fluids and blood. 

 The incidence of this complication is significantly 

reduced in trans radial access (Gleich et al., 2021).  

Hematoma is a localized collection of blood outside 

the blood vessels, usually caused by bleeding from 

the punctured site of the artery or vein during the 

catheterization procedure. Hematomas could be 

ranged from small bruises to large collections of 

blood that could cause significant pain, swelling, and 

other complications (Chaurasia et al., 2023).  

Risk factors for femoral access site hematoma are the 

use of complex techniques during Percutaneous 

cardiac intervention (PCI), insufficient hemostasis 

after PCI, use of antiplatelet or anticoagulant drugs 

during or after the procedure, application of a long 

catheter to the femoral artery and/or long duration of 

catheter stay (Ignatavicius et al., 2020).  

In patients with transfemoral access, retroperitoneal 

bleeding should be suspected if there is a sudden 

change in the patient's hemodynamic stability with or 

without back pain, as there may not be any visible 

swelling in the groin for some of those patients. It is 

important to monitor patients for signs and symptoms 

of hematoma formation after cardiac catheterization, 

as prompt recognition and management could help to 

prevent further complications. Patients who develop 

symptoms should seek immediate medical attention 

(Roy et al., 2022). 
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The incidence of hematoma among such group of 

patients is less than 0.2%. Strong clinical suspicion 

along with immediate imaging, usually with a CT 

scan, helps to diagnose this problem. Identification of 

the bleeding source is essential for patients with 

continued hemodynamic deterioration. These life-

threatening bleeds are more frequent when the artery 

is punctured above the inguinal ligament (Gleich et 

al., 2021).  

Prevention of hematoma formation at the femoral 

access site is essential to reduce the risk of 

complications and improve patient 

outcomes. Appropriate patient selection, careful 

arterial access technique, and the use of closure 

devices could help to minimize the risk of hematoma 

formation. Prompt recognition and management of 

hematomas are also critical to prevent further 

complications (Roy et al., 2022).  

Cardiac catheterization is usually done by an 

interprofessional cardiac care team that includes an 

interventional cardiologist with assistance from 

nurses and radiologic technologists. During the 

procedure, a nurse is dedicated to the monitoring of 

the vital signs. After the procedure, the nurse is also 

responsible for ensuring that the access site is not 

bleeding, and the distal extremity pulses are intact. In 

addition, the nurse monitored the urine output to 

ensure that there has been no adverse reaction of the 

dye to the kidney. Interprofessional collaboration and 

open communication was provide significant benefits 

when performing cardiac catheterization (Munir et 

al., 2020).  

 
Significance of the study 
Cardiac catheterization had become a routine 

diagnostic procedure performed in many hospitals 

(Sasaki et al., 2023). Patients admitted to the cardiac 

catheterization unit of Al- azhare University Hospital 

around 600 patients per year performed either 

diagnostic or interventional cardiac catheterization 

(Hospital record, 2020). Hematoma considers the 

most common vascular access site complication after 

cardiac catheterization, so this study was conducted to 

assess the incidence and risk factors of femoral site 

hematoma formation. 

Aims of the study: 

To assess the incidence and risk factors of hematoma 

formation at femoral access site among patients post 

cardiac catheterization, through, 

1. Determine the incidence of post cardiac 

catheterization femoral site hematoma. 

2. Identify the modified and non-modified risk 

factors of hematoma formation at the femoral 

access site among patients post cardiac 

catheterization. 

Research questions: 

1- What is the incidence of post cardiac 

catheterization femoral site hematoma?  

2- What are the risk factors of femoral site 

hematoma formation?   

 

Patients and Methods 
Research design:  

A descriptive research design was used to conduct the 

study. 

Settings:  

This study was carried out in Cardiac Catheterization 

Unit and Coronary Care Unit, at Al-Azhar University 

Hospital . 

Study Sample:  
All available adult patients (200), aged from18-65 

years old, from both sex who admitted cardiac 

catheterization unit at Al-Azhar University Hospital 

for diagnostic or interventional cardiac catheterization 

within 6 months period. 

Exclusion criteria: 

Patients with; peripheral vascular disease, congenital 

malformation, or bleeding disorder all was excluded 

from the study. 

Study tools: 

Two tools were used for Data collection: 

Tool I: Patient interview questionnaire:    

It developed by the researcher after reviewing the 

current relevant literatures, it included 2 parts             

Part 1: Demographic data: Age, sex marital status, 

education level ,occupation, and residence. 

Part 2: Medical data: which included medical 

diagnosis, indications of catheterization, past health 

history, purpose of catheterization and patient habits. 

Tool  II: Risk factors assessment list: this tool 

include both modifiable risk factors of femoral  

access  site hematoma formation among patients post 

cardiac catheterization as: obesity, previous 

catheterization at the  same site,  anticoagulants, 

prolonged procedure duration, large sheaths, early 

ambulation puncturing below the femoral bifurcation, 

sheath time, method of compression (manual), using 

of steroids ,position change during compression, 

number of artery, puncture time compression, heparin 

uses, low platelet count, lower body surface areas-low 

body weight, hypertension and renal dysfunction. 

While, and non modifiable include older age, gender. 

Scoring system: 

The presence of the factor was given (1 mark) 

While absence of it was given (zero mark). 

Ethical considerations : 

 Research proposal was approval from Ethical 

Committee in the Faculty of Nursing . 

 There was no risk for study subject during 

application of research . 
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 The study followed the common ethical principles 

in clinical research . 

 Oral consent was obtained from patients who were 

willing to participate in study, after explaining the 

nature and purpose the study . 

 Confidentiality and anatomy were assured . 

 Study subject had the right to refuse to participate 

and or withdraw from the study without any rational 

and at any time . 

 Study subject privacy was considered during data 

collection.  

Procedure: 

An official approval was obtained from dean of 

Faculty of Nursing to the head of Cardiac 

Catheterization Unit and Coronary  

Care Unit Al-Azhar University Hospital . 

1. Soliciting the necessary approval to conduct the 

present research after explaining the nature of 

study obtain their cooperation.   

2. An official approval for data collection was 

obtained from responsible hospital authorities in 

Al-Azhar University Hospital  . 

3. Content validity was done by 5 expertise from the 

staff of nursing and medical fields and necessary 

modifications were done . 

4. A pilot study was conducted on (10%) 20 patients 

of sample in the selected setting to test the 

feasibility and applicability of the tools (were 

added to the main sample later), as well as to 

estimate the time needed to fill in the data 

collection tools, and then the tools were modified 

according to the results of the pilot study. 

5. Patient's agreement for voluntary participation 

was obtained and purpose and nature of the study 

was explained to them. 

6. Patients were assessed for demographic data, and 

medical data before cardiac catheterization using 

(tool I), It took about 30 minutes. 

7. Patients were assessed for risk factors of femoral 

site hematoma formation during and post cardiac 

catheterization using tool (II), It took about 30 

minutes. 

8. Each patient was interviewed for 10 minutes 

either before or after cardiac catheterization. 

9. The number of patients differ from day to day 

depending on the number of patients performed 

cardiac catheterization in the operation list as 

ranged from 0to 8 patients per day. 

10. Patients were followed by the researcher for 

hematoma formation during hospitalization and 

after discharge for 5 days post cardiac 

catheterization either through telephone contact or 

some patients return to the outpatient clinic in 

case of any complications appears. 

11. Data were collected in the morning and afternoon 

shifts. 

12. Data were collected from cardiovascular 

department and catheterization unit at Al-Azhar 

university Hospital during the period from May 

2022 to october2022.  

 

Limitation of the study: 

Small sample size (200) compared to previous 

statistics in the previous year (600) in the same areas 

this is due to lack of medical supplies such as stent, 

balloon, dye and saline for long period, which led to 

stop working in the cardiac catheterization unit at Al-

Azhar university Hospital for long time.  

 

Statistical analysis: 
Collected data was analyzed and tabulated. The 

researcher used an appropriate statistical analysis 

method and testes for analysis of the result. The 

statistical package for (SPSS) version (23) was used 

to analyze data. Descriptive statistics were used for 

the quantitative data. It included frequencies, 

percentage, mean ± SD. Person correlation 

(correlation is significant at the 0.05 level). The level 

of significant for this study was set at (P<0.05) to 

detect any indication of differences found in the data 

available. 
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Results: 
Table (1): Distribution of participant patients demographic characteristics (n=200) 

% N. Demographic characteristics 

Gender   
58.0 116 Male 
0..4 40 Female  

52.58± 6.91 Age (Mean±SD ) 

Marital status  
0.0% 0 Single 
100 200 Married 

Education level 
4.5 9 Illiterate 
9.5 19 Read and write 
5.5 11 Primary education 

54.5 109 Secondary education 
...4 52 High education 

Occupation 
1.5 3 Farmer 

38.0 76 Skilled worker 
18.5 37 Office work   
42.0 84 Housewife 

Residence   
83.0 166 Rural  
17.0 40 Urban  

 
Table (2): Distribution of the studied patients regarding their medical data (n=200):  

 
P. value  

  

Hematoma 
Total No% Medical data Present Not present 

% N. % N. 

Chronic diseases 
0.04* 0.4%  40 0..4 40 84 (49%) - Diabetes mellitus 
.01* 8.5% 40 04.4% 44. 123 (61.5%) - Hypertension  

.413 ns 0.5% 4 2.4% 0 5 (2.5%) - Chronic obstructive pulmonary disease 

.128 ns 1.5% 4 5.0% 44 13 (6.5%) - Dyslipidemia 

.402 ns 4 4 2.4% 0 0 (2%) - Others (renal failure-peptic ulcer) 
.025* 7.5% 15 44.5% 89 104 (52.0%) Previous hospitalization 

Purpose of catheterization: 
 

.196 ns 
7.5% 40 76.5% 404 168 (84.0%) - Diagnostic 
2.5% 0 13.5% .0 32 (16.0) - Therapeutic 

Personal habits  
.132 ns 2.5% 0 36.5% 04 78 (39.0%) - Smoking 

 
Table (3): Assessment data during and post cardiac catheterization among the studied patients (n=200):  

 
P. value  

  

Hematoma  

Total Assessment data Present Not present 
% N. % N. 

 
0.001** 

Site of puncture 
4.4%  . 4 4 2 - High  
0.0%  40 44.0%  400 192 - Normal  
4.0%  4 4.0%  4 6 - Low 

 
 

.001** 

Number of artery puncture 
4 4 4..0%  44 33 - Once 

3.0% . .0.4%  440 140 - Twice 
7.0% 40 ..0%  44 27 - 3 times  

Sheath time 
 

.272 ns 
9.5% 48 89.0% 404 197 - 15-<30mintes 
0.5% 4 1.0% . 3 - 30-45mintes 
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P. value  

  

Hematoma  

Total Assessment data Present Not present 
% N. % N. 

Compression time 

 
.905 ns 

9.5% 48 89.9% 408 198 - 15-<30mintes 
0.5% 4 0.5% 4 2 - 30-45mintes 

Pain 
 

.096 ns 
10.0% .4 79.5% 408 179 - Mild  

4 4 10.5% .4 21 - Moderate  

 

 
Figure (1): Incidence of hematoma formation among the studied patients (n=200): 

 

Table (4): Modifiable risk factors for femoral access sit hematoma formation among the studied 

patients (n=200): 

 

P. value   
Hematoma   

Total 

 

 

Modifiable risk factors Present Not present 

% N. % N. 

0.001 9.0% 44 5.5% 44 29 - Obesity 

0.001 7.0% 40 5.5% 44 .0 - Hypertension 

0.001 5.5% 44 4.0% 4 48 - Renal dysfunction 

0.001 0.0 % 8 0.4% 44 19 - Low body weigh   

0.001 0.0 % 8 0.4% 44 19 - Lower BMI 

0.001 4.5% 8 4.0% 4 17 - Use of anticoagulant 

0.001 6.0% 4. 0.4% 44 22 - Heparin dose  

0.001 6.0% 4. 4.0% 4 20 - Steroids 

0.001 0.0 % 8 0.4% 44 19 - Low platelet count  

0.001 4.5% 8 4.0% 4 17 - Large sheaths 

0.001 0.0 % 8 4.5% 8 18 - Sheath time  

0.001 0.4% 44 4.5% 8 19 - Puncturing below the femoral bifurcation 

0.001 6.0% 4. 6.0% 44 25 - Number of artery puncture  

0.001 0.0 % 8 4.0% 4 17 - Method of compression  

0.001 8.5% 40 7.0% 40 31 - Position change during compression 

0.001 6.0% 44 6.0% 4. 25 - Time compression  

0.001 5.5% 44 0.4% 44 21 - Previous catheterization at the same sit 

0.001 8.0% 4. 0.0% 44 27 - Early ambulation 
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Table (5): Non modifiable risk factors for femoral access sit hematoma formation among the studied 

patients (n=200): 

 

P. value  
Hematoma  

Total 

 

Non modifiable risk 

factors 
Present Not present 

% N. % N. 

0.001 7.5% 40 7.0% 40 .8 - Advanced age 

0.001 7.5% 40 ..4% 4. .0 - Gender   

 

Table (6): Relation between hematoma formation and risk factors (n=200): 

Risk factors Hematoma N. Mean Std. Deviation  

- Modifiable risk 

factors 

No present 180 .8944 3.44388 T:  -9.160 

Sig. 0.001** Present 20 9.2000 6.51799 

- Non modifiable No present 180 .2500 .90853 T: -10.785 

Sig. 0.001** present 20 2.7500 1.51744 

Table (7): Correlation between hematoma formation and medical data (n=200): 

Variables 
Correlation hematomas 

R P 

- Diabetes mellitus .140 .048* 

- Hypertension .161 .023* 

- Chronic obstructive pulmonary disease .053 .453 ns 

- Dyslipidemia .115 .105 ns  

- Previous hospitalization .153 .030* 

- Number of artery puncture .445 .001** 

 

Table (1): Demonstrated that the mean age of the 

studied patients was (52.58±6.91 years), all of them 

were married, and the highest percentage of patients 

were male (58.0%), secondary education (54.5%), 

housewife (42.0%) and from rural area (83.0%). 

Table (2): Showed that 49.0% of the studied patients 

had diabetes mellitus and 61.5% had hypertension. As 

well 52.0% of patients had a history of previous 

hospitalization, 84.0 % performed cardiac 

catheterization for diagnostic purposes, and 39.0% of 

them were smokers. Statistically significant 

differences were found between patients with diabetes 

mellitus, hypertension, previous hospitalization and 

formation of hematoma. 

Table (3): Revealed that the majority of studied 

patients192 (96%) had normal site of puncture, while 

6(3.0%) of the studied patients were having low site 

of puncture. Regarding number of puncture trial the 

majority of studied patients 140 (70%) were found to 

had tow time number of trial. All studies patients 200 

(100%) had activity clotting times. Furthermore, all 

studied patients use French sheath size (6). Regarding 

time of compression, it was found that most 198 

(99.0%) of the studied patients had the longest period 

of compress time from 15-30 minutes. As well the 

majority of studied patients 197(98.5%) had longest 

duration of sheath time.  

Fig (1): Displayed that distribution of Incidence of 

hematoma among femoral access, showed that the 

majority of the patients didn’t had any hematoma. 

Table (4): Reported that modifiable risk factors 

among the studied patients included; obesity29 

(14.5%), As well as hypertension was found among 

25(12.5%), renal dysfunction was found among 

19(9.5%). A small number of patients 17(8.5%)use 

anticoagulation's that may participate in hematoma 

formation in the groin area, and that could be a 

modified factors which may be the cause of 

hematoma formation among the large sheath 

17(8.5%), also early ambulation among  27(13.5) of 

the studied patients, puncture below the femoral 

bifurcation among19(9.5%), method of compression 

among 17(8.5%), 20(10%) taking steroids, position 

change during compression among 31(15.5), number 

of artery puncture among 25(12.5%), compression 

time 30-45 minutes among 25(12.5%), taken dose of 

heparin among 22(11%), perform previous 

catheterization among 21(10.5%), low platelet count 

was among 19(9.5%), lower body surface area among 

19(9.5%), low body Wight was among 19(9.5%), 

incidence of hematoma was among 22(11%).  

Table (5): Showed that the non-modifiable risk 

factors were found among 29(14.5%) of the studied 

patients, who were advanced in age and gender 

27(12.5%). As The percentage of male gender was 

27(13.5%) and had risk factors of hematoma 

formation more than the female gender. 

Table (6): Reported that appositive correlation 

between the incidence of hematoma occurrence with 
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both the modifiable and the non-modifiable risk 

factors. 

Table (7): Showed that the increased number of trails 

puncture, presence of diabetes millets, hypertension, 

previous hospitalization, and number of artery 

puncture had a positive correlation with hematoma 

formation. 

 

Discussion: 
Hematoma formation at the femoral access site is a 

common complication following cardiac 

catheterization. The incidence of hematoma varies 

depending on hematoma and the patient population 

studied. The risk of hematoma formation could be 

minimized by careful patient selection, 

appropriate procedural technique, and prompt 

recognition and management of complications (Kurt 

& Kaşıkçı, 2019).  

This study aims to assess the incidence and risk 

factors of hematoma formation at femoral access site 

among patients post cardiac catheterization.  

Regarding the demographic characteristics of 

patients with cardiac catheterization who 

underwent cardiac catheterization in this particular 

study. The majority of them were males. The mean 

age of the patients was 52.58 years, with a standard 

deviation of 6.91 years.  

The researcher point of view that the age group and 

sex of the studied patients consider a very important 

variable to be detected. This is in the same line with 

the finding of a study done by Baljepally et al., 

(2021) who had shown that men are more likely than 

women to undergo cardiac catheterization procedures. 

Also, the finding of a study done by Brida et al., 

(2021) suggested that the patient population was 

relatively young and may not be representative of 

older patient populations who are more likely to 

develop cardiovascular disease. 

Also the finding of a study done by Vincent et al., 

(2021) suggested that men are more likely than 

women to undergo cardiac catheterization procedures, 

and that the average age of patients undergoing the 

procedure is typically in the mid-of 60 years old. 

In the other hand, the finding of a study done by 

Steenblik et al., (2021) found that women were less 

likely than men to undergo cardiac catheterization 

procedures, and that they were also less likely to 

receive appropriate care for their cardiovascular 

conditions. 

In terms of occupation, the current study revealed that 

the largest group of patients were skilled workers in 

fields such as construction, carpentry, and while 

around half of them were housewives. As well the 

majority of patients came from rural areas. It's 

important to note that these demographics may not be 

representative of the general population due to the 

specific characteristics of the study population.  

The finding of a study done by Yujeong, (2022) who 

investigated the demographics data of the patients 

undergoing cardiac catheterization procedures and 

found that the majority of patients undergoing cardiac 

catheterization procedures were employed, with a 

significant percentage working in manual labor jobs. 

Also, the finding of a study done by Green et al., 

(2020) found that patients from rural areas were less 

likely to undergo cardiac catheterization procedures 

compared to patients from urban areas, which may be 

related to differences in healthcare access and 

utilization in rural areas. 

Regarding the medical data: 

In the current study more than half of the studied 

patients undergoing cardiac catheterization had 

hypertension, while less than half of them were 

having diabetes mellitus and fewer percentage were 

having dyslipidemia. The researcher opinion, people 

with diabetes are more likely to get high blood 

pressure, high cholesterol, and obesity, all of which 

are a major risk factors for cardiovascular diseases. 

Additionally, diabetes could cause damage to the 

blood vessels and nerves that control the heart and 

blood vessels, which can lead to complications such 

as heart attack, stroke, and peripheral artery disease as 

mentioned in study of done by Otvos et al., (2023). 

In this line, the finding of a study done by Stein et 

al., (2022) found that hypertension, or high blood 

pressure, is a major risk factor for cardiovascular 

diseases and is a common comorbidity in patients 

undergoing cardiac catheterization.  

Besides, the finding of a study done by Huang et al., 

(2022) who found other risk factors, such as obesity, 

smoking, high cholesterol, and a sedentary lifestyle, 

which could also contribute to the development of 

cardiovascular diseases and may require further 

evaluation and management. 

In terms of the purpose of the catheterization, the 

majority of procedures were diagnostic that match 

with the purpose of the catheterization, diagnostic 

procedures are more common than therapeutic 

procedures. The finding of a study done by 

Yoshihara, (2023) confirmed that purpose of the 

diagnostic catheterization which involves, evaluation 

the structure and function of the heart and blood 

vessels while therapeutic catheterization, need a 

specialized instrument, such as balloons or stents, to 

treat blockages or other abnormalities in the coronary 

arteries.  

Regarding hospitalization history, the finding of a 

study done by Bonanad et al., (2020) who found that 

it is not uncommon for patients with a history of 

cardiovascular diseases or related comorbidities to 

require hospitalization for management of their 



 

Assiut Scientific Nursing Journal                     Hamdi et al., 

           

 

 Vol , (11 ) No, ( 93), September, 2029, Pp (58 - 68 ) 65 

condition. Also the finding of a study done by 

Nielsen et al., (2021) reported that hospitalization 

may be necessary for a variety of reasons, such as 

for diagnostic evaluation, treatment of acute 

symptoms, or for surgical or interventional 

procedures. While the finding of a study done by 

Curigliano et al., (2020) reported that patients with a 

history of hospitalization for cardiovascular disease 

may had a higher risk of adverse outcomes and may 

require closer monitoring and follow-up care. 

Additionally, the result of the present study showed 

that a large percentage of the studied patients 

undergoing cardiac catheterization were smokers. 

From the researcher pointed of view smoking is a 

well-established risk factor for cardiovascular 

diseases, and it is not surprising that a significant 

proportion of patients undergoing cardiac 

catheterization were smokers. 

This confirmed by the finding of a study done by 

Malakar et al., (2019) who found cigarette smoking 

could contribute to the development of 

atherosclerosis, a buildup of plaque in the arteries that 

can lead to heart attack, stroke, or 

other cardiovascular complications.  

Regarding the incidence of hematoma:  

A large portion of patients in the present study 

underwent cardiac catheterization with a normal site 

of puncture with no hematoma formation, which is 

typically the femoral artery in the groin area. A small 

proportion of patients had a low puncture site or a 

high puncture site, which may be used in special 

circumstances such as in patients with peripheral 

artery disease or in those requiring access to a 

specific coronary artery.  The researcher view that 

due to that all patients in the present study underwent 

cardiac catheterization, the size of the sheath varied 

among patients, with a range of 6French. The number 

of trials, or attempts to gain access to the artery, also 

varied among patients, with large number of patients 

requiring two trials and the majority had a mild pain. 

This match with the finding of a study done by 

Annetta et al., (2022) who registered that low 

incidence of hematoma occurrence was related to 

a low puncture site, typically in the distal femoral 

artery, may be used in patients with peripheral artery 

disease or other conditions that make the femoral 

artery in the groin area inaccessible.  

According to the researcher view gaining access to 

the artery can sometimes be challenging and may 

require multiple attempts. This is not uncommon in 

cardiac catheterization, as the procedure requires a 

high level of skill and experience to navigate the 

complex anatomy of the heart and blood vessels. 

The finding of a study done by Cho et al., (2023) 

showed that multiple attempts to gain access to the 

artery could increase the risk of complications, such 

as bleeding or hematoma formation, and could also 

prolong the duration of the cardiac catheterization. 

However, the finding of a study done by Mangieri et 

al., (2023) who mentioned that it is important for the 

healthcare provider to obtain safe and successful 

access to the artery in order to perform the necessary 

diagnostic or therapeutic interventions. Also the 

finding of a study done by of Besli et al., (2021) 

supported this and found that the majority of patients 

experienced mild pain or discomfort during the 

procedure, and that pain scores were generally low at 

24 hours after the cardiac catheterization. 

Regarding the risk factors:  

Regarding the modifiable risk factors of hematoma 

formation, the present study found that the majority 

of patients with hematoma were obese, use of 

anticoagulant medications, had large sheaths and did 

not ambulate early after the procedure. 

The researcher institute that it is important to note 

that while these factors were found to be associated 

with an increased risk of hematoma and added that 

identifying and addressing modifiable risk 

factors could help reduce the risk of hematoma and 

other complications after cardiac catheterization.  

However, the finding of a study done by Sasaki et 

al., (2023) who recommended that healthcare 

providers may take steps such as using smaller 

sheaths, avoiding multiple punctures, using 

appropriate compression devices, and encouraging 

early ambulation to reduce the risk of hematoma 

formation. Careful monitoring and follow-up after the 

procedure can help detect and manage any 

complications that may arise. 

While the finding of a study done by Cheng et al., 

(2022) who stated that the strategies to reduce the risk 

of hematoma include using smaller sheaths, avoiding 

multiple punctures, using appropriate compression 

devices, and encouraging early ambulation.  

 

Based on the data presented, regarding modifiable 

risk factors for hematoma after cardiac catheterization 

the majority of patients with hematoma had renal 

dysfunction, and hypertension. The researcher 

opinion that advanced age may be associated with 

thinning of the skin and reduced tissue elasticity, 

which could increase the risk of bleeding 

or hematoma formation after a cardiac 

catheterization. While the finding of a study done by 

Mangieri et al., (2023) who reported that non 

modifiable factors cannot be directly modified, so, 

healthcare providers can take appropriate measures to 

monitor and manage these risks, such as adjusting 

medication dosages or using different approaches to 

reduce the risk of bleeding or hematoma 

formation. Close monitoring and follow-up after the 
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procedure can also help detect and manage any 

complications that may arise. 

In this regard, the finding of a study done by Jones-

Muhammad, & Warrington, (2019) who reported 

that hypertension - high blood pressure can cause 

damage to blood vessels which makes them more 

prone to leaking and bleeding. 

This is an important consideration in cardiac 

catheterization, as prolonged pressure holds could 

increase the risk of complications such as bleeding or 

hematoma formation (Bangalore et al., 2021).  

This match with the finding of a study done by 

Ahmed et al., (2023) who reported that hematoma is 

a known complication of cardiac catheterization. The 

researcher views that the presence of a hematoma 

could increase the risk of bleeding and other 

complications and may require additional monitoring 

or treatment. 

However, the finding of a study done by Naidu et al., 

(2021) who recommended that patients should be 

advised to report any unusual bleeding or bruising 

after the procedure, as prompt evaluation and 

treatment may be necessary to prevent complications. 

Relation: 

The existing study referencing found a significant 

correlation between hematoma formation and both 

modifiable and non-modifiable risk factors, as well 

as body mass index. Overall, as the researcher 

opinion, it is important for healthcare providers to 

consider both modifiable and non-modifiable risk 

factors, as well as body mass index, when assessing a 

patient's risk of hematoma formation after femoral 

access, and take appropriate measures to minimize 

this risk, such as using appropriate hemostasis 

techniques and monitoring the patient closely after 

the cardiac catheterization. 

Regarding the finding of a study done by Ali et al., 

(2018) who investigated the risk factors associated 

with hematoma formation after femoral artery 

access for cardiac catheterization.  

While the finding of a study done by Slogoff et al., 

(2020) who found a non-significant results associated 

between certain risk factors and hematoma 

formation after femoral access.  

The present study found that, diabetes millets, 

hypertension, previous hospitalization and number of 

artery punctures increase incidence of hematoma. and 

showed appositive correlation between incidence of 

hematoma occurrence and those variables. 

While the finding of a study done by Sasaki et al., 

(2023) who reported that 1,207 patients 

undergoing percutaneous coronary intervention found 

that hypertension and diabetes mellitus were 

significant predictors of hematoma formation after 

femoral access. The authors recommended that 

these risk factors should be considered when 

assessing a patient's risk of hematoma formation 

after percutaneous coronary intervention. 

However, it is possible that some studies may had 

conflicting results. For example, the finding of a 

study done by Slogoff et al. (2020) who did not find a 

significant association between age, gender, 

hypertension, diabetes mellitus and obesity with 

hematoma formation after femoral access. 

 

Conclusion:  
From the results of the present study, it could be 

concluded that the incidence of femoral access 

hematoma formation after cardiac catheterization at 

Al Azhar university hospital over six months was 

(10%). Moreover, a statistical significant difference 

was found between hematoma formation with both 

modifiable and non-modifiable risk factors. A 

positive correlation was found between hematoma 

formation and diabetes mellitus, hypertension, 

previous hospitalization, and number of artery 

puncture. 

 

Recommendations  
1. Simple illustrated guidelines about cardiac 

catheterization and prevention of hematoma 

formation should be available for patients. 

2. Evaluating the effectiveness of different 

hemostasis techniques in preventing hematoma 

formation. This could include comparing manual 

compression with the use of closure devices.  

3. Developing and implementing quality 

improvement initiatives aimed at reducing the 

incidence of hematoma formation at the femoral 

access site among patients post cardiac 

catheterization. 

4. Conducting large prospective studies to determine 

the incidence of hematoma formation at the 

femoral access site in patients post cardiac 

catheterization and to identify the risk factors 

associated with this complication. 

 

References  
 Ahmed, M., Hamad, N., & Sayed, S. (2023): 

Nurses’ Patient Care After Cardiac Catheterization 

in Al-Daman Hospital. Saudi J Nurs Health 

Care,Vol. (6), No. (3), Pp. 72-81. 

 Ali S., Akhtar K., Khan M., (2018): Risk factors 

for femoral artery hematoma after cardiac 

catheterization: a study of 1,000 cases. J Saudi 

Heart Assoc, Vol. (30), No. (2): Pp.93-99. doi: 

10.1016/j.jsha.2018.01.001 

 Annetta, M., Marche, B., Dolcetti, L., Taraschi, 

C., La Greca, A., Musarò, A., & Pittiruti, M. 

(2022): Ultrasound-guided cannulation of the 

superficial femoral vein for central venous 



 

Assiut Scientific Nursing Journal                     Hamdi et al., 

           

 

 Vol , (11 ) No, ( 93), September, 2029, Pp (58 - 68 ) 67 

access. The Journal of Vascular Access, Vol. (23), 

No. (4), Pp. 598-605. 

 Baljepally, V., Wilson, D., & Wilson, D. (2021): 
Gender-based disparities in rural versus urban 

patients undergoing cardiac procedures. Cureus, 

Vol. (13), No. (7), P. 562. 

 Bangalore, S., Barsness, G., Dangas, G., Kern, 

M., Rao, S., Shore-Lesserson, L., & Tamis-

Holland, J. (2021): Evidence-based practices in the 

cardiac catheterization laboratory: a scientific 

statement from the American Heart 

Association. Circulation, Vol. (144), No. (5), Pp. 

e107-e119. 

 Besli, F., Gungoren, F., Tanriverdi, Z., Tascanov, 

M., Fedai, H., Akcali, H., & Demirbag, R. (2021): 
The high dose unfractionated heparin is related to 

less radial artery occlusion rates after diagnostic 

cardiac catheterisation: a single centre 

experience. Acta cardiologica, Vol. (76), No. (2), 

Pp. 168-174. 

 Bonanad, C., Garcia-Blas, S., Tarazona-

Santabalbina, F., Diez-Villanueva, P., Ayesta, A., 

Forés, J. & Formiga, F. (2020): Document of the 

Section on Geriatric Cardiology of the Spanish 

Society of Cardiology and the Spanish Society of 

Geriatrics and Gerontology. Revista Española de 

Cardiología (English Edition), Vol. (73), No. (7), 

Pp. 569-576. 

 Brida, M., Šimkova, I., Jovović, L., Prokšelj, K., 

Antonová, P., Balint, H. & Diller, G. (2021): 
Adult congenital heart disease. European Journal of 

Heart Failure, Vol. (23), No. (3), Pp. 445-453. 

 C"", A., Singh, S., Homayounieh, F., Gopal, N., 

Jones, E., Linehan, W. & Malayeri, A. (2023): 
Complications after nephron-sparing interventions 

for renal tumors: imaging findings and 

management. RadioGraphics, vol. (43), No. (7), P. 

e220196 

 Cheng, T., Farber, A., King, E., Levin, S., 

Arinze, N., Malas, M. & Siracuse, J. (2022): 
Access site complications are uncommon with 

vascular closure devices or manual compression 

after lower extremity revascularization. Journal of 

Vascular Surgery, Vol. (76), No. (3), Pp. 788-796. 

 Cho, E., Jang, M., Moon, J., Kim, M., Kim, Y., 

An, Y. & Song, J. (2023): Effects of time of bed 

rest on vascular complications after cardiac 

catheterization in pediatric patients with congenital 

heart disease: A randomized controlled trial. Heart 

& Lung, Vol. (60), Pp. 52-58. 

 Curigliano, G., Lenihan, D., Fradley, M., 

Ganatra, S., Barac, A., Blaes, A., & ESMO 

Guidelines Committee. (2020): Management of 

cardiac disease in cancer patients throughout 

oncological treatment: ESMO consensus 

recommendations. Annals of Oncology, Vol. (31), 

No. (2), Pp. 171-190. 

 Gleich, S., Wong, A., Handlogten, K., Thum, D., 

& Nemergut, M. (2021): Major short-term 

complications of arterial cannulation for monitoring 

in children. Anesthesiology, vol. (134), No. (1), Pp. 

26-34 

 Green, Y., Hajduk, A., Song, X., Krumholz, H., 

Sinha, S., & Chaudhry, S. (2020): Usefulness of 

social support in older adults after hospitalization 

for acute myocardial infarction (from the SILVER-

AMI study). The American journal of 

cardiology, Vol. (125), No. (3), Pp. 313-319. 

 Hospital record, Al-Azhar statistics, (2020). 

 Huang, H., Li, M., Gao, X., Yin, L., Qi, R., & Xu, 

S. (2022): A wearable cardiac ultrasound 

imager. Nature, Vol. (613), No. (7945), Pp. 667-

675. 

 Ignatavicius, D., LaCharity, L., & Workman, M.  

(2020): Study Guide for Medical-Surgical Nursing-

E-Book: Concepts for Interprofessional 

Collaborative Care. Elsevier Health Sciences.P.321 

 Jones-Muhammad, M., & Warrington, J. (2019): 
Cerebral blood flow regulation in pregnancy, 

hypertension, and hypertensive disorders of 

pregnancy. Brain Sciences, Vol. (9), No. (9), P.224 

 Kurt, Y., & Kaşıkçı, M. (2019): The effect of the 

application of cold on hematoma, ecchymosis, and 

pain at the catheter site in patients undergoing 

percutaneous coronary intervention. International 

journal of nursing sciences, Vol. (6), No. (4), Pp. 

378-384 

 Malakar, A., Choudhury, D., Halder, B., Paul, 

P., Uddin, A., & Chakraborty, S. (2019): A 

review on coronary artery disease, its risk factors, 

and therapeutics. Journal of cellular 

physiology, Vol. (234), No. (10), Pp.16812-16823. 

 Mangieri, A., Gitto, M., Baggio, S., Del Monaco, 

G., Gohar, A., & Reimers, B. (2023): Cardiac 

Catheterization and Coronary Arteriography. 

In Ischemic Heart Disease: From Diagnosis to 

Treatment (Pp. 237-266). Cham: Springer 

International Publishing. 

 Munir, H., Fromowitz, J., & Goldfarb, M. 

(2020): Early mobilization post-myocardial 

infarction: A scoping review. PloS one, vol. (15), 

No. (8), P. e0237866 

 Naidu, S., Abbott, J., Bagai, J., Blankenship, J., 

Garcia, S., Iqbal, S. N., & Kolansky, D. (2021): 
SCAI expert consensus update on best practices in 

the cardiac catheterization 

laboratory. Catheterization and Cardiovascular 

Interventions, Vol. (98), No.(2), Pp. 255-276. 

 Nielsen, R., Banner, J., & Jensen, S. (2021): 
Cardiovascular disease in patients with severe 



 

Assiut Scientific Nursing Journal                     Hamdi et al., 

           

 

 Vol , (11 ) No, ( 93), September, 2029, Pp (58 - 68 ) 68 

mental illness. Nature Reviews Cardiology, Vol. 

(18), no. (2), Pp. 136-145. 

 Otvos, J., Shalaurova, I., May, H., Muhlestein, 

J., Wilkins, J., McGarrah, R., & Kraus, W.  

(2023): Multimarkers of metabolic malnutrition and 

inflammation and their association with mortality 

risk in cardiac catheterisation patients, The Lancet 

Healthy Longevity, Vol .(4), No. (2), Pp. e72-e82. . 

 Roy, S., Kabach, M., Patel, D., Guzman, L., & 

Jovin, I. (2022): Radial artery access 

complications: prevention, diagnosis and 

management. Cardiovascular Revascularization 

Medicine, Vol. (40), No.(11), Pp. 163-171 

 Sasaki, Tomoko, Yuki Fujioka, Haruka Hikichi, 

Daisuke Yokota, & Shigeharu Ueki. (2023): 

"Endovascular retrieval of a fractured tunneled 

hemodialysis central venous catheter using the loop 

snare technique." Cureus Vol. (15), No. (2), P.89. 

 Shen j, karki M, Jiang T, & Zhao B. (2018): 

Complications associated with diagnostic cerebral 

angiography: a retrospective analysis of 644 

consecutive cerebral angiographic cases. Neurol 

India. Vol. (66), No. (4), Pp. 1154-1158. 

 Slogoff, Reul GJ Jr, & Keats AS, (2020): Risk 

factors for peripheral vascular complications in 

arteriography and angioplasty. J Vasc Surg; Vol. 

(31), No. (6): Pp.1229-1238. doi: 

10.1067/mva.2000.106054. 

 Steenblik, J., Smith, A., Bossart, C., Hamilton 

Sr, D., Rayner, T., Fuller, M., & Madsen, T. 

(2021): Gender disparities in cardiac catheterization 

rates among emergency department patients with 

chest pain. Critical Pathways in Cardiology, Vol. 

(20), No. (2), Pp. 67-70. 

 Stein, M., Staffa, S., Charles, A., Callahan, R., 

DiNardo, J., Nasr, V., & Brown, M. (2022): 
Anesthesia in children with pulmonary 

hypertension: clinically significant serious adverse 

events associated with cardiac catheterization and 

noncardiac procedures. Journal of Cardiothoracic 

and Vascular Anesthesia, Vol. (36), No. (6), Pp. 

1606-1616. 

 Vincent, F., Ternacle, J., Denimal, T., Shen, M., 

Redfors, B., Delhaye, C., & Van Belle, E. (2021): 
Transcatheter aortic valve replacement in bicuspid 

aortic valve stenosis. Circulation, Vol. (143), No. 

(10), Pp.1043-1061. 

 Yoshihara, S. (2023): Evaluation of causal heart 

diseases in cardioembolic stroke by cardiac 

computed tomography. World Journal of 

Radiology, Vol (15), No. (4), Pp.98. 

 Yujeong, K. (2022): Health-related quality of life 

in patients with coronary artery disease undergoing 

percutaneous coronary intervention: a cross-

sectional study. Journal of Nursing Research, vol. 

(30), No. (1), Pp. e186. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


