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ABSTRACT

Radiocephalic arteriovenous fistula (RCAVF) at wrist is the chosen access for hemodialysis. Most
studies describe access complications without considering the effect of the anastomosis angle.
In the present investigation, eighteen three-dimensional, simplified models of RCAVF were used
to analyze the hemodynamic effect of anastomosis angle under fixed flow rate of 900 ml/min,
corresponding to Reynolds number 950. EFD. Lab software was used in the flow simulation with
steady flow conditions. The results show that high pressure drop was observed for RCAVF with
smaller anastomosis angle. However, for cases with anastomosis angle larger than 45°, pressure
drop became relatively constant. The results also show that large vortices appeared in cases
with angle smaller than 30°. For cases with angle larger than 60°, low flow zone appeared at the
inner wall that may lead to promotion of intimal thickening and formation of stenosis. Overall,
for average flowrate, it is recommended that anastomosis angle should be maintained between
45° and 60° to minimize adverse effects.

KEYWORDS:
anastomosis angle; Radiocephalic arteriovenous fistula (RCAVF); simplified model


https://www.scopus.com/record/display.uri?eid=2-s2.0-84874404201&origin=resultslist&sort=plf-f&src=s&nlo=1&nlr=20&nls=afprfnm-t&affilName=universiti+malaysia+pahang&sid=4b4b7c8828b0dc4dc9e77c76bc070caf&sot=afnl&sdt=cl&cluster=scoopenaccess%2c%220%22%2ct%2bscopubyr%2c%222012%22%2ct&sl=46&s=%28AF-ID%28%22Universiti+Malaysia+Pahang%22+60090654%29%29&relpos=107&citeCnt=1&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84874404201&origin=resultslist&sort=plf-f&src=s&nlo=1&nlr=20&nls=afprfnm-t&affilName=universiti+malaysia+pahang&sid=4b4b7c8828b0dc4dc9e77c76bc070caf&sot=afnl&sdt=cl&cluster=scoopenaccess%2c%220%22%2ct%2bscopubyr%2c%222012%22%2ct&sl=46&s=%28AF-ID%28%22Universiti+Malaysia+Pahang%22+60090654%29%29&relpos=107&citeCnt=1&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84874404201&origin=resultslist&sort=plf-f&src=s&nlo=1&nlr=20&nls=afprfnm-t&affilName=universiti+malaysia+pahang&sid=4b4b7c8828b0dc4dc9e77c76bc070caf&sot=afnl&sdt=cl&cluster=scoopenaccess%2c%220%22%2ct%2bscopubyr%2c%222012%22%2ct&sl=46&s=%28AF-ID%28%22Universiti+Malaysia+Pahang%22+60090654%29%29&relpos=107&citeCnt=1&searchTerm=
https://aip.scitation.org/author/Osman%2C+Kahar
https://aip.scitation.org/author/Kadir%2C+Mohammed+Rafiq+Abdul
https://aip.scitation.org/author/Abdullah%2C+Wan+Ahmad+Kamil+Wan
https://aip.scitation.org/author/Abdullah%2C+Wan+Ahmad+Kamil+Wan
https://aip.scitation.org/author/Haron%2C+Juhara
https://aip.scitation.org/author/Ngali%2C+Mohd+Zamani

REFERENCES

1. Sivanesan, S., How, T.V., Bakran, A. Sites of stenosis in AV fistulae for haemodialysis
access. (1999) Nephrology Dialysis Transplantation, 14 (1), pp. 118-120.

2. Van Canneyt, K., Pourchez, T., Eloot, S., Guillame, C., Bonnet, A., Segers, P., Verdonck,
P.Hemodynamic impact of anastomosis size and angle in side-to-end arteriovenous
fistulae: A computer analysis(2010) Journal of Vascular Access, 11 (1), pp. 52-58.

3. Sivanesan, S., How, T.V., Bakran, A. Characterizing flow distributions in AV fistulae for
haemodialysis access (Open Access) (1998) Nephrology Dialysis
Transplantation, 13 (12), pp. 3108-3110

4. Kumar, A, Jha, M.S,, Singla, M., Gupta, N., Raina, P., Dubey, D., Srivastava, A. Radio-
median cubital / radiocephalic arteriovenous fistula at elbow to preventm vascular steal
syndrome associated with brachiocephalic fistula: Review of 320 cases.

5. Bessa, K.L., Ortiz, J.P.Flow visualization in arteriovenous fistula and aneurysm using
computational fluid dynamics(2009) Journal of Visualization, 12 (2), pp. 95-107.


https://www.scopus.com/record/display.uri?eid=2-s2.0-0032892436&origin=reflist&sort=plf-f&src=s&nlo=1&nlr=20&nls=afprfnm-t&affilName=universiti+malaysia+pahang&sid=4b4b7c8828b0dc4dc9e77c76bc070caf&sot=afnl&sdt=cl&cluster=scoopenaccess%2c%220%22%2ct%2bscopubyr%2c%222012%22%2ct&sl=46&s=%28AF-ID%28%22Universiti+Malaysia+Pahang%22+60090654%29%29&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0032892436&origin=reflist&sort=plf-f&src=s&nlo=1&nlr=20&nls=afprfnm-t&affilName=universiti+malaysia+pahang&sid=4b4b7c8828b0dc4dc9e77c76bc070caf&sot=afnl&sdt=cl&cluster=scoopenaccess%2c%220%22%2ct%2bscopubyr%2c%222012%22%2ct&sl=46&s=%28AF-ID%28%22Universiti+Malaysia+Pahang%22+60090654%29%29&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-77951520918&origin=reflist&sort=plf-f&src=s&nlo=1&nlr=20&nls=afprfnm-t&affilName=universiti+malaysia+pahang&sid=4b4b7c8828b0dc4dc9e77c76bc070caf&sot=afnl&sdt=cl&cluster=scoopenaccess%2c%220%22%2ct%2bscopubyr%2c%222012%22%2ct&sl=46&s=%28AF-ID%28%22Universiti+Malaysia+Pahang%22+60090654%29%29&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-77951520918&origin=reflist&sort=plf-f&src=s&nlo=1&nlr=20&nls=afprfnm-t&affilName=universiti+malaysia+pahang&sid=4b4b7c8828b0dc4dc9e77c76bc070caf&sot=afnl&sdt=cl&cluster=scoopenaccess%2c%220%22%2ct%2bscopubyr%2c%222012%22%2ct&sl=46&s=%28AF-ID%28%22Universiti+Malaysia+Pahang%22+60090654%29%29&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0031726489&origin=reflist&sort=plf-f&src=s&nlo=1&nlr=20&nls=afprfnm-t&affilName=universiti+malaysia+pahang&sid=4b4b7c8828b0dc4dc9e77c76bc070caf&sot=afnl&sdt=cl&cluster=scoopenaccess%2c%220%22%2ct%2bscopubyr%2c%222012%22%2ct&sl=46&s=%28AF-ID%28%22Universiti+Malaysia+Pahang%22+60090654%29%29&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0031726489&origin=reflist&sort=plf-f&src=s&nlo=1&nlr=20&nls=afprfnm-t&affilName=universiti+malaysia+pahang&sid=4b4b7c8828b0dc4dc9e77c76bc070caf&sot=afnl&sdt=cl&cluster=scoopenaccess%2c%220%22%2ct%2bscopubyr%2c%222012%22%2ct&sl=46&s=%28AF-ID%28%22Universiti+Malaysia+Pahang%22+60090654%29%29&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-34547844217&origin=reflist&sort=plf-f&src=s&nlo=1&nlr=20&nls=afprfnm-t&affilName=universiti+malaysia+pahang&sid=4b4b7c8828b0dc4dc9e77c76bc070caf&sot=afnl&sdt=cl&cluster=scoopenaccess%2c%220%22%2ct%2bscopubyr%2c%222012%22%2ct&sl=46&s=%28AF-ID%28%22Universiti+Malaysia+Pahang%22+60090654%29%29&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-34547844217&origin=reflist&sort=plf-f&src=s&nlo=1&nlr=20&nls=afprfnm-t&affilName=universiti+malaysia+pahang&sid=4b4b7c8828b0dc4dc9e77c76bc070caf&sot=afnl&sdt=cl&cluster=scoopenaccess%2c%220%22%2ct%2bscopubyr%2c%222012%22%2ct&sl=46&s=%28AF-ID%28%22Universiti+Malaysia+Pahang%22+60090654%29%29&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-34547844217&origin=reflist&sort=plf-f&src=s&nlo=1&nlr=20&nls=afprfnm-t&affilName=universiti+malaysia+pahang&sid=4b4b7c8828b0dc4dc9e77c76bc070caf&sot=afnl&sdt=cl&cluster=scoopenaccess%2c%220%22%2ct%2bscopubyr%2c%222012%22%2ct&sl=46&s=%28AF-ID%28%22Universiti+Malaysia+Pahang%22+60090654%29%29&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-67651160477&origin=reflist&sort=plf-f&src=s&nlo=1&nlr=20&nls=afprfnm-t&affilName=universiti+malaysia+pahang&sid=4b4b7c8828b0dc4dc9e77c76bc070caf&sot=afnl&sdt=cl&cluster=scoopenaccess%2c%220%22%2ct%2bscopubyr%2c%222012%22%2ct&sl=46&s=%28AF-ID%28%22Universiti+Malaysia+Pahang%22+60090654%29%29&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-67651160477&origin=reflist&sort=plf-f&src=s&nlo=1&nlr=20&nls=afprfnm-t&affilName=universiti+malaysia+pahang&sid=4b4b7c8828b0dc4dc9e77c76bc070caf&sot=afnl&sdt=cl&cluster=scoopenaccess%2c%220%22%2ct%2bscopubyr%2c%222012%22%2ct&sl=46&s=%28AF-ID%28%22Universiti+Malaysia+Pahang%22+60090654%29%29&recordRank=

