
 

151 

Central Asian Journal of Medical and Pharmaceutical Sciences Innovation 1(3): 151-15 (2021)  

 

 

 

Infections of vector flow and palindrome catheters in 

permanent hemodialysis patients; epidemiology, 

surveillance, and evaluation during a 12-month period 
 

 

Zahra Kahrarian 1, Mozhdeh Horriat 2, Amirhosein Meisami 3,* 
1
 Department of Biology, Faculty of Science, Razi University, Kermanshah, Iran  

2
 Department of Research and Technology, Kermanshah University of Medical Sciences, Kermanshah, Iran 

3
 Department of Emergency Medicine, Kermanshah University of Medical Sciences, Kermanshah, Iran  

 

Highlights                                                       Graphical Abstract
 

  

  

 

 

 

 

 

 

Article Info                                                     Abstract 

 

 

 

 

 

 

 

 
 

 

 
 

 
 

 

 

 
 

 

*Corresponding author: amirhoseinmeisami@yahoo.com (A. Meisami)

 CLINICAL TRIAL 

• The role of infection and other 

conditions in survival rates of 

symmetrical tip flow and palindrome 

catheters in continuous hemodialysis 

patients was determined. 

• Conditions in the efficacy of 

symmetrical tip, the Vector Flow 

compared with the Palindrome catheters 

in continuous hemodialysis patients 

were examined. 

• Based on the results of the recent 

study, the mean survival rates of the 

Vector Flow was more significant than 

the palindrome in during 3 and 6 month 

follow-up. survival rate. 

Today, according to the high levels of chronic renal failure prevalence, the 

application of permanent catheters has been increased. Effective development and 

identification of influential factors can lead to the long-term usage of catheter, 

reduced complications and improved life quality in patients. The purpose of this 

study was to evaluate the infection of Vector flow and the Palindrome catheters 

during vascular access in permanent hemodialysis patients. This clinical trial study 

was conducted on 185 hemodialysis patients with a permanent catheter in the Imam 

Reza Hospital in Kermanshah, Iran (2018). The patients were randomly allocated to 

the Vector flow (n=76) and the palindrome (n=70) groups. Data analysis was 

performed using SPSS software and statistical tests. P-value < 0.05 were considered 

significant. Totally, of 185 hemodialysis patients (59.6%) were male and (44.5%) 

female (44.5%). The average survival of the Vector flow (52.1%) was 6.55 ± 3.88 

for most patients, and the palindrome (47.9 %) was 5.22 ± 2.88. The survival rates 

of the Vector flow (6.55) were more than the palindrome was (5.22). Also, in this 

study, survival rates during 3 and 6 months follow-up, was more significant than the 

palindrome group (P = 0.049). Catheter removal due to infection was observed in 

15 patients (P =1.0). In this study, factors of age, gender, out catheter infection did 

not affect the survival rates in both catheters. In this study, catheter function in the 

vector flow group was more significant than the Palindrome group. Results showed 

that different catheter such as shape, tip, and diameter, were not affected by the 

survival rates of the two types of catheters at 12 month. Also, factors such as 

infection age, gender, and occupation did not affect the survival rates of permanent 

hemodialysis catheters in the Vector flow and the palindrome. 
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Introduction 

Today, chronic kidney disease has an increased incidence rate in the world; hemodialysis is the most 

common end-stage renal disease (ESRD) (1). Hemodialysis is intended as the most common type of renal 

replacement therapy (2). Today, infection is the secondary cause be the death of Hemodialysis Patients., 

Although Vascular Access through intracranial catheters is essential for hemodialysis, using permanent venous 

catheters has increased (ESRD) (3). Many studies have shown that using a catheter for permanent vascular 

access is associated with increasing increased mortality risk of complications such as infection, thrombosis, 

obstruction and catheter removal (4). A complication of long-term use of tunnelled cuffed catheters for 

hemodialysis is the high rate of infection and thrombus-related dysfunction clinical performance of 2 widely 

used symmetric-tip hemodialysis catheters, dialysis adequacy based on Kt/V was consistently better with the 

VectorFlow catheter versus the palindrome. However, specific properties, including the design of the catheter 

tip, can reduce these complications (5). Currently, there is a need to improve the survival rates and reduce the 

mortality caused by the catheter (6). In order to e e-strategies designing the catheter tip, improving and 

reducing blood circulation can reduce the complications of thrombogenesis, blood transfusion (7). The Vector 

flow was associated with a reduction in shear stress compared with the Palindrome catheter; it is an optimized 

tip to reduce platelet activity to palindrome. As a result, reducing the survival of residence time and 

recirculation of the preventing thrombosis (8). The catheter tip strongly influences this performance (9). 

Although Vector Flow and Palindrome catheters design is the symmetrical tip. The vector flow of arterial and 

venous is entirely, and the blood pressure is zero (10). Demonstrated clinical application, catheter such as 

efficacy and using the technique for catheters is critical (11). Numerous designs for tunnelled hemodialysis 

catheter have been developed to improve catheter function and survival. We conclude that both catheters are 

equally effective on adequate hemodialysis and low recirculation (12). This study aimed to determine the role of 

infection and other conditions in the survival rates of symmetrical tip flow and palindrome catheters in 

continuous hemodialysis patients. 

 

Materials and methods 

This clinical trial study was conducted on 185 hemodialysis patients who have a permanent catheter in the 

Imam Reza Hospital in Kermanshah, Iran. During 2018 they were (n=110) adult male and (n=75) female. They 

were randomly allocated to the Vector flow (n=76) and palindrome (n=71) groups. 

 

Data collection 

In this study, data were collected by a checklist from the patient’s files and reviewing the reports of the 

dialysis unit at Imam Reza Hospital in Kermanshah city, ran In addition, Data including the general 

characteristics of the patients: age, gender, occupation and outer catheter caused by an infection in the duration 

of hemodialysis. Effective survival rates of permanent hemodialysis catheters the Vector flow and palindrome.  

 

Statistical analysis of data 

Statistical calculations were performed with SPSS software, and Values were analyzed using paired 

Student’s t and Mann-Whitney U tests. Data were presented as mean ± SEM. A  P< 0.05 was considered 

statistically significant. 

 

Results 

Of the total of (n=185) hemodialysis patients, (59.6. %) were male and (44.5%) of the female; unfortunately, 

14.1% (n=26) died and were excluded during the study. There was without significantly affecting catheter 

survival rate, sex, infection, age and occupation (Table 1). 
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Table 1.  Comparison of frequency distribution of variables in the VF and the PA catheter. 

Parameters 

 

Catheter type P-Value 

 

 

Total 

Vector Flow N  

(%) 

Palindrome N 

(%) 

N 

(%) 

Sex  Male 39 )51.3)  49 (68.6) 0.034 87 (59.6) 

 37 (48.7) 22 (31.4) (40.4) 

  39(51.3) 26 (37.1) 0.085 65 (44.5) 

 59(77.6) 45 (64.3) 0.075 104 (71.2) 

 
 

Occupation 

Unemployed 23(30.7) 23 (31.3) - 44 (31) 

Housewife 38 (50.7) 19 (28.4)  57 (40.1) 

Student 0 (0) 1 (1.5)  1 (7)  

Employee 14 (18.7) 26 (38.8)  40 (28.2) 

Catheter removal Duo to infection  2 (2.6) 2 (2.9) 1.0 4 (2.7) 

Age 80 (2.5)  74 (2.7) 0.226 185 (19.5)  

 

In this study on 185 hemodialysis patients, 68.6% (n=71) have the PA group and 51.3% (n=76) of the VF 

group. The effect of the two catheters was compared over 3 and 6 months (Table 2). According to the findings, 

the survival rates during six months of follow-up in the VF group was 54.8% (n=40) greater than the PA group 

38.2% (n=26). The Chi-square test showed no significant difference in survival rates in the two groups of the 

Catheters. (P-value = 0.049). 
 

Table 2. Frequency distribution of survival rates during, 3 and 6 months in PA and VF groups. 

 

Discussion 

This study examined the conditions in the efficacy of symmetrical tip the Vector Flow compared with the 

Palindrome catheters in continuous hemodialysis patients. Results showed that the effect of infection on 

catheters in survival without be significant. Based on the results of the recent study, the mean survival rates of 

the Vector Flow was more significant than the palindrome in during 3 and 6-month follow-up the VF was 

greater than the PA catheter in survival (13, 14, 15). Also, there was no significant difference between the two 

permanent caters and factors such as infection, age, sex and occupation. Rupp et al., (2012) have shown been 

that permanent catheters have lower infections and more blood flow than temporary catheters, Duo to 

Mechanical complications occur in 5-19% of patients with infectious complications in 5-26% (outlet or tunnel 

infection) and thromboembolic complications occurring in 2-26% of them (12). Clark et al., 2015, compared the 

VF and PA catheters (6). The VF was associated with mean shear stress was 18% less than the mean PA, and  

Platelet Lysis Index (PLI) in the VF was 0.9 that less than PA 0.015, which caused be reduced the complications 

of thrombosis; different results indicated that the VF had better efficacy and improved, Moreover, it's approved 

in many studies (3). Mareels et al., (2007) compared with the VF and the PA Catheters, the shear stress, 

residence time (RT), Platelet Lysis Index (PLI), and recirculation, which reduces platelet activity to palindrome 

(9). Van et al., 2104 Specific mechanical features of catheters (5). May improve hemodynamic performance and 

decrease infection rates and thrombosis. The palindrome reduced comparison of the Vector Flow; the previous 

studies confirmed the Vector Flow catheter. For two different catheters no significant between survival catheters 

and under diseases such as diabetes and hyper aperture (16-21). However, based on a recent study, no 

significant was the survival rates of the catheters with conditions such as infection age, sex, and job were during 

12 months of follow up, duration of vascular access.  

 

           Catheter type  Total 

Catheter Performance PAN (%) VFN (%) P-Value 

 

N  

(%) 

<3 months 60 (88.2) 67 (91.8) 0.482 127 (90.1) 

3 months  < 8 (11.8) 6 (8.2) 14 (9.9) 

<6 months 26 (38.2) 40 (54.8) 0.049 66 (46.8) 

6 months  < 42 (61.8) 33 (45.2) 75 (53.2) 
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Conclusion 

The tip design of the Vector Flow may important role in catheter function and complication rates, 

influencing adequate hemodialysis treatment of patients. Two catheter infections occurred very low. There were 

no active complications during the follow-up periods of 12 months. In fact, the results obtained from this study 

provide a general overview to surgeons to consider physical factors such as catheter tip shape. Also, these 

effects of the catheter cause survival rates and reduce mortality. Therefore, improve the efficiency of this 

method without limitations such as infection, age, sex and occupation. 
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