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Antistasis Retrograde Flow Vascular Catheter: A Novel Solution to 

Thrombogenicity: A Computational Fluid Dynamics Study 

 

Background:  

Catheter-related thrombosis (CRT) is a serious complication of vascular catheters. 

Retrograde catheter insertion has been shown to decrease pericatheter hemostasis and 

thrombosis, but it is technically challenging. The current in-silico trial is an analytical 

approach to evaluating different approaches to designing retrograde flow into a 

vascular catheter. 

Methods:  

The novel catheter design aims to provide antistasis retrograde flow (ASRF) of fluid 

through multiple backward-directed side openings, with a self-closing terminal 

opening to facilitate standard insertion. Four different models of the catheter were 

evaluated by computational fluid dynamic studies, with retrograde-angled openings of 

15°, 30°, 45°, and 60° to the long axis of the catheter. 

Results:  

ASRF successfully reduced the areas of fluid stagnation in models with 15° and 30° 

openings. Models with 45° and 60° did not significantly reduce stagnation. ASRF is 

reversed by the main bloodstream after a few millimeters. The novel catheter design 

achieved a slightly higher saline flow rate compared with the standard catheter (89.75, 

91.72, 94.13, and 94.26 mL/min for 15°, 30°, 45°, and 60° designs, respectively, 

versus 86.93 mL/min for the standard catheter). 

Conclusion:  

The novel ASRF vascular catheter reduces pericatheter fluid stasis and has the 

potential to reduce CRT. Further in vitro and in vivo trials are warranted to validate 

these findings and evaluate clinical efficacy. 
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 : نوع البحث

بحثثث مرثثترش م رثثوم تيثثر مرثثت  مثث  ميثثالة  يثثب  رقيي ثثم مثثم لد ثثة ررقيثثة ج مح ثثد مح ثثد  بثثد الحثث  لدمجثثة ايثثتا   رثثم 

 1/9.99./0.بتاميخ  9.99 – 9.82الد مة الثالثة  رر 0 جمجة( 8.01)رقيي م جيد جدا  حصل 

 :  البحث حسب الترريب  لىال ررمي  

0 ، جمح ثثثوج حسثثثي  بحثثثر0 ج ،مح ثثثد دالثثثد ح ثثث ة 0ج ،إيهثثثار مثثثر  0ج ،يسثثثي هثثثانم مح ثثثوج  0، جعثثثاح أح ثثثدأح ثثثد  بثثثد ال 0ج

أح ثثثد مصثثثطفى 0 ج ، بثثثد الحثثث  مح ثثثد0 ج، مح ثثثد العيا ثثثم 0ج   ثثثر  يثثث م،0 ج مح ثثثد مريثثثد الع ثثثد ، 0ج ،أح ثثد جثثثوجة أح ثثثد

 0 د  دلم الرميلممح 0جك اح، 
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