
I. Vascular Access Patency
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
A. Methodology and Validations of Access Flow Measurement by Krivitski Method
Krivitski, N.M., “Theory and Validation of Access Flow Measurement by Dilution Technique during Hemodialysis,”  Kidney International,

Vol. 48, No. 1, p. 244-250, 1995. HD1T
Krivitski, N.M., “Novel Method to Measure Access Flow during Hemodialysis by Ultrasound Velocity Dilution Technique,” ASAIO Journal, 

Vol. 41, No. 3,  p. M741-M745, 1995. HD4T       
Krivitski, N.M., MacGibbon, D., Gleed, R.D., Dobson, A., “Accuracy of Dilution Techniques for Access Flow Measurement During 

Hemodialysis,” American Journal of Kidney Diseases, Vol. 31, No. 3, p. 502-508, 1998. HD31V    
Krivitski, N.M., Depner, T.A., “Development of a Method for Measuring Hemodialysis Access Flow: From Idea to Robust Technology,” 

Seminars in Dialysis,  Vol. 11, No. 2, p. 124-130, 1998. HD7T
Depner, T.A., Krivitski, N.M., MacGibbon, D., “Hemodialysis Access Recirculation (Rc) Measured by Ultrasound Dilution,” ASAIO 

Journal, Vol. 41, No. 3, p. M749-M753, 1995. HD6V    
Depner, T.A., Krivitski, N.M., “Clinical Measurement of Blood Flow in Hemodialysis Access Fistulae and Grafts by Ultrasound Dilution,” 

ASAIO Journal, Vol. 41, No. 3, p. M745-M749, 1995. HD7V    
Sands J.J., Glidden, D., Miranda, C., “Hemodialysis Access Flow Measurement-Comparison of Ultrasound Dilution and Duplex 

Ultrasonography,” ASAIO Journal, Vol. 42, No. 5, p. M899-M901, 1996. HD14V
Bosman, P.J., Boereboom, F.T.J., Bakker, C.J., Mali, W.P.T., Eikelboom, B.C., Blankestijn, P.J., Koomans, H.A., “Access Flow 

Measurements in Hemodialysis Patients: In Vivo Validation of an Ultrasound Dilution Technique,”  Journal of the American Society
of Nephrology, Vol. 7, p. 966-969, 1996. HD23V

Gleed, R.D., Harvey, H.J., Dobson, A., “Validation in the Sheep of An Ultrasound Dilution Technique for Haemodialysis Graft Flow,”   
Nephrology Dialysis Transplantation, Vol. 12, No. 7, p. 1464-1467, 1997. HD24V

Bosman, P.J., “Secondary Vascular Access for Hemodialysis,” University of Utrecht Doctoral Thesis, 1997. HD41A
May, R.E., Himmelfarb, J., Yenicesu, M., Knights, S., Ikizler, T.A., Schulman, G., Hernanz-Schulman, M., Shyr, Y., Hakim, R.M., 

“Predictive Measures of Vascular Access Thrombosis: A Prospective Study,” Kidney International, Vol. 52, No. 6,  p. 1656-1662, 1997. HD42A 
Sands, J.J., Glidden, D., Miranda, C., “Access Flow Measured during Hemodialysis,” ASAIO Journal, Vol. 42, No. 5, p. M530-M532, 1996. HD6A
Lindsay, R.M., Bradfield, E., Rothera, C., Kianfar, C., Malek, P., Blake, P.G., “A Comparison of Methods for the Measurement

of Hemodialysis Access Recirculation and Access Blood Flow Rate,” ASAIO Journal, Vol. 44, No. 1, p. 62-67, 1998. HD44A
Schneditz, D., Wang, E., Levin, N.W., “Validation of Haemodialysis Recirculation and Access Blood Flow Measured by Thermodilution,” 

Nephrology Dialysis Transplantation, Vol. 14, No. 2, p. 376-383, 1999. HD86A
Besarab, A., "Preventing vascular access dysfunction: which policy to follow," Blood Purification, Vol. 20, No. 1, p. 26-35, 2002. HD253A 
Leypoldt, J.K., "Standards for reproducible access flow measurement," Blood Purification, Vol. 20, No. 1, p. 20-25, 2002. HD254A 
Lindsay, R.M., Leypoldt, J.K., "Monitoring Vascular Access Flow," Advances in Renal Replacement Therapy, Vol. 6, No. 3, p. 273-277, 1999. HD97A 
Besarab, A., Lubkowski, T., Vu, A., Aslam, A., Frinak, S., "Effects of systemic hemodynamics on flow within vascular accesses used for 

hemodialysis," ASAIO Journal, Vol. 47, p. 501-506, 2001. HD237A 
Garland, J.S., Moist, L.M., Lindsay, R.M., "Are hemodialysis access flow measurements by ultrasound dilution the standard of care for 

access surveillance?" Advances in Renal Replacement Therapy, Vol. 9, No. 2, p. 91-98, 2002. HD263A
Lok, C.E., Bhola, C., Croxford, R., Richardson, R., "Reducing Vascular Access Morbidity: A Comparative Trial of Two Vascular Access

Monitoring Strategies," Nephrology Dialysis Transplantation, Vol 18, p. 1174-1180, 2003. HD306A
Zanen, A.L., Toonder, I.M., Korten, E., Wittens, CHA, Diderich, PNM, "Flow Measurements in Dialysis Shunts: Lack of Agreement between 

Conventional Doppler, CVI-Q, and Ultrasound Dilution," Nephrology Dialysis Transplantation, Vol 16, p. 395-399, 2001. HD244A
Vanholder R., Vascular Access: Care and Monitoring of Function, Nephrol Dial Transplant 2001 16: 1542-1545. HD381A 

Abstracts
Tessitore, N., Lipari, G., Mansueto, G., Bedogna, V., Baggio, E., Gammaro, L., Loschiano C., Laudon, A., Oldrizzi, L., Maschio, G. 

“Prospective randomized trial of effect of preemptive correction of stenosis on arteriovenous fistula (AVF) survival,” JASN 
Abstracts, Vol. 13, p. 34A,  2002. HD292A

Mishkin, J.G., Mishkin, M.A., Velasquez, M.T., Barlee, V., Lew, S.Q., Bosch, J.P., "The effects of blood pressure and fluid volume 
on the measurement of vascular access blood flow," JASN Abstracts, Vol. 12, p. 297A, 2001. HD222A 

Krivitski, N.M.,  “Blood Flow Measurement in PTFE Hemodialysis Grafts (HG) by Ultrasound Velocity Dilution (In Vitro Validation),” 
JASN Abstracts, Vol. 6, No. 3, p. 96, 1995.  HD48V

Krivitski, N.M.,  Depner, T.,  MacGibbon, D., Reasons, A., “Saline Release Method to Measure Access Flow (AF) by Ultrasound Dilution 
during Hemodialysis,”  JASN Abstracts, Vol. 8, p. 164A, 1997.    HD26V 

Sands J.J., “Blood Flow Measurement in PTFE Hemodialysis Grafts by Ultrasound Velocity Dilution,” JASN Abstracts, Vol. 6, No. 3, 
p. 501, 1995. HD13V  

Barril, G., Fdez-Perpen, A., Cirujcda, A., Alvarez, V., Bemis, C., Schez Tomero, J.A., Traver, J.A.., Selgas, R., "Evaluation of "Transonic HD01" 
Device to Monitor Access During HD Sessions." Angioaccess for Hemodialysis, 2nd International Multidisciplinary Symposium.
May 31-June 2, 1999, p. 175. HD109A  

Altman, S.D., Stadtlander, K.S., "Prospective Comparison of Access Flow Using Conventional Color Duplex Doppler Ultrasound and 
Ultrasound Dilution Techniques," JASN Abstracts,  Vol. 10, p. 200A, 1999. HD40V

Stadtlander, K.S., Altman, S.D., "Vascular Access Monitoring: Comparison of Different Techniques," JASN Abstracts Vol. 10, p. 219A, 1999. HD41V
Huu, T.C., Suty-Shelton, C., Bellou, M., Frimat, L., Juilliere, Y., Kessler, M., “Non-Invasive Measurement of Access Flow (Qac) and Cardiac 

Output (CO) in Hemodialysis Patients," Nephrology, Dialysis Transplantation, Vol. 14, No. 9, p. A175, 1999. HD 50V
Kanagasundaram, N.S., Sakiewicz, P.G., Paganini, E.P., "Effects of Systemic Haemodynamics on Permanent Vascular Access,  JASN,  

page 1

Ultrasound Flow Dilution in Hemodialysis
Transonic Flow-QC Monitoring for Improved Patient Care

Rev. 11/17/05



Vol. 10, p. 208A, 1999. HD38V
DeSoto, D.J., Ram, S.J., Birk, C.G., Paulson, W.D., "Does Hemodynamic Variability Require Graft Blood Flow (Qa) Be Measured at the 

Same Time in Each Hemodialysis Session?" JASN Abstracts,  Vol. 10, p. 205A, 1999. HD39V
Kriete, J-U., Sucke, B., Riege, W., “Variation of Hemodynamic Parameters during Hemodialysis Assessed by the Transonic Flow Method,” 

ASN Abstracts 2004  [PUB239] HD389A 

B. Predictive Power of Access Flow Measurements
Vesley, Thomas M.,  “Endovascular Procedures: New Techniques and New Technology,” Vascular Access for hemodialysis—IX, , 

edited by Mitchell L. Henry, M.D.,W.L. Gore & Associates, Inc.,Bonus Books, pp 13-23, Los Angeles, CA 2005 HD7067A
Tonelli, M., Klarenbach, S., Jindal, K., Harries, S., Zuidema, S., Caldwell, S., Pannu, N., “Access flow in arteriovenous accesses 

by optodilutional and ultrasound dilution methods,” Am J Kidney Dis. 2005 Nov;46(5):933-7. HD7052A 
Paulson WD, “Access monitoring does not really improve outcomes,” Blood Purif. 2005;23(1):50-6. HD6928A 
Wijnen E., , “Shunt Surveillance and Occlusion, an analysis of efficiency,” Hemodialysis International. Vol 9, No. 1 2005  HD6926A 
Lok CE,, Oliver MJ, Su J, Bhola C, Hannigan N, Jassal, “Arteriovenous fistula outcomes in the era of the elderly dialysis population.,” 

Kidney Int.. 2005 Jun;67(6):2462-9. HD6921A
Quarello F - Forneris G, Pozzato M.” Clinical and instrumental surveillance of the arteriovenous fistula,” G Ital Nefrol. - 2004 

Jul-Aug;21(4):317-30. HD7016A
Basile C, Ruggieri G, Vernaglione L, Montanaro A, Giordano R., “The natural history of autogenous radio-cephalic wrist arteriovenous 

`fistulas of haemodialysis patients: a prospective observational study,” Nephrol Dial Transplant. 2004 May;19(5):1231-6. HD412A 
Polkinghorne, K.A., Atkins, R., Kerr, P.G., “Determinants of Native Arteriovewnous Fistula Blood Flow,” Nephrology 2004, 9: 205-211. HD413A 
Chin AI, Chang W, Fitzgerald JT, Schanzer A, Perez RV, McVicar JP, Troppmann C., “Intra-access blood flow in patients 

with newly created upper-arm arteriovenous native fistulae for hemodialysis access,” Am J Kidney Dis. 2004 Nov;44(5):850-8. HD414A 
Murray BM, Rajczak S, Herman A, Leary D.,  “Effect of surgical banding of a high-flow fistula on access flow and cardiac output: 

intraoperative and long-term measurements,” Am J Kidney Dis. 2004 Dec;44(6):1090-6.    HD415A 
Vogel PM, Parise  C., “SMART stent for salvage of hemodialysis access grafts. 1:” J Vasc Interv Radiol. 2004 Oct;15(10):1051-60.   HD416A
Lin CC, Chang CF, Chiou HJ, Sun YC, Chiang SS, Lin MW, Lee PC, Yang WC, “ Variable pump flow-based Doppler ultrasound method: 

a novel approach to the measurement of access flow in hemodialysis patients,” J Am Soc Nephrol. 2005 Jan;16(1):229-36. HD417A 
Lopot F, Nejedly B, Valek M, “Vascular access monitoring: methods and procedures—something to standardize?” 

Blood Purif. 2005;23(1):36-44. HD418A 
Sands JJ, “Vascular access monitoring improves outcomes,” Blood Purif. 2005;23(1):45-9. HD419A 
Paulson WD,” Access monitoring does not really improve outcomes,” Blood Purif. 2005;23(1):50-6. HD420A 
Lopot F, Portova M, Bednarova L, Pilbauerova K, Wittgruberova M, Nejedly B, “Vascular access quality monitoring,” EDTNA 

ERCA J. 2003 Apr-Jun;29(2):77-84. HD421A 
Tordoir JH, Rooyens P, Dammers R, cvan der Sande FM, de Haan M, “Prospective Evaluation of Failure Modes in Autogenous Radiocephalic 

Wrist Access for Haemodialysis,” Nephrology Dialysis Transplantation 2003 18(2) 378-83. HD380A: 
Tonelli, M., Hirsch, D., Chjan CT, Marryatt, J., Mossop, P,  Wile, C., Jindal, K., “Factors Associated with Access Blood Flow in Native 

Vessel Arteriovenous Fisutlae,”?  Nephrol Dial Transplant 2004 p 2559-63. HD383A 
Tordoir JH, Dammers R, van der Sande FM,  “Upper Extremeity Ischemia and Hemodialysis Vascular Access,” Eur J Vasc Endovascu Surg. 

2004 27(1) 1-5. HD384A: 
Tessitore, N., Lipari, G., Poli, A., Bedogna, V., Baggio, E., Loschiavo, C., Mansueto, G., Lupo, A., “Can Blood Flow Surveillance and 

Pre-emptive Repair of Subclinical Stenosis Prolong the Useful Life of Arteriovenous Fistulae? A Randomized Study.  
Nephrol Dial Transplant 2004 19:2325-2333. HD407A   

Krivitski, N.M., "Access Flow Measurements during Surveillance and Percutaneous Transluminal Angioplasty Intervention,”
Seminars in Dialysis, Vol. 16, No. 4 p. 304-308, 2003. HD311A

Branger B, Granolleras C, Dauzat M, Picard E, Vecina F, Zabadani B, Branchereau R, Fourcade J., “Frequency of thrombosis in 
hemodialysis arteriovenous fistulas. Contribution of 2 surveillance methods: Doppler and dilution ultrasound techniques, “Nephrologie.
2004;25(1):17-22. HD409A

Clark, T.W.I., Hirsch, D.A., Jindal, K.J., Veugelers, P.J., LeBlanc, J., "Outcome and prognostic Factors of Restenosis after Percutaneous 
Treatment of Native Hemodialysis Fistulas,” Journal of Vascular Interventional Radiology, Vol. 13, p. 51-59, 2002. HD304A

Polkinghorne, K.R., Atkins, R.C., Kerr, P.G, "Native arteriovenous fistula blood flow and resistance during hemodialysis," American Journal of 
of Kidney Diseases, Vol. 41, No. 1, p. 132-139, 2003. HD299A 

Ikizler, T.A., Pupim, L.B., Brouillette, J.R., Levenhagen, D.K., Farmer, K., Hakim, R.M., Flakoll, P.J., "Hemodialysis Stimulates Muscle and 
Whole Body Protein Loss and Alters Substrate Oxidation," American Journal of Physiology Endocrinology Metabolism, Vol. 282, No. 1, 
p. E107-E116, 2002. HD376A

Bosman, P.J., “Secondary Vascular Access for Hemodialysis,” University of Utrecht Doctoral Thesis, 1997. HD41A
Dixon, B.S., Novak, L., Fangman, J., "Hemodialysis vascular access survival: upper-arm native arteriovenous fistula," American Journal of 

Kidney Diseases, Vol. 39, No. 1, p. 92-101, 2002. HD248A 
Barril, G., Beseda, E., Cirugeda, A., Perpen, A.F., Selgas, R., "Hemodialysis vascular assessment by an ultrasound dilution method 

(Transonic) in patients older than 65 years," International Journal of Urology and Nephrology, Vol. 32, No. 3, p. 459-462, 2001. HD245A 
McDougal, G., Agarwal, R., "Clinical Performance Characteristics of Hemodialysis Graft Monitoring," Kidney International, Vol. 60, No. 2, 

p. 762-766, 2001. HD199A 
Tonelli, M., Jindal, K., Hirsch, D., Taylor, S., Kane, C., Henbrey, S., "Screening for Subclinical Stenosis in Native Vessel Arteriovenous 

Fistulae," Journal of the American Society of Nephrology, Vol. 12, No. 8, p. 1729-1733, 2001. HD200A 

page 2Rev. 11/17/05

I. Vascular Access Patency cont.
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
A. Methodology and Validations of Access Flow Measurement by Krivitski Method

Abstracts cont.



page 3

Nyberg, S.L., Hughes, C.B., Valenzuela, Y.M., Jenson, B.M., Benda, M.M., McCarthy, J.T., Sterioff, S., Stegall, M.D., "Preliminary experience 
with a cuffed ePTFE graft for hemodialysis vascular access," ASAIO Journal, Vol. 47, No. 4, p. 333-337, 2001. HD201A 

McCarley, P., Wingard, R.L., Shyr, Y., Pettus, W., Hakim, R.M., Ikizler, T.A., "Vascular access blood flow monitoring reduces access 
morbidity and costs," Kidney International, Vol. 60, No. 3, p. 1164-1172, 2001. HD202A 

Krivitski, N.M., Gantela, S., "Access Flow Measurement as a Predictor of Hemodialysis Graft Thrombosis: Making Clinical Decisions," 
Seminars in Dialysis, Vol. 14, No. 3, p. 181-185, 2001. HD195A

van Loon, M., "The access flowmeter: A great step forward," EDTNA/ERCA Journal XXVI, p. 13-16, 2000. HD203A 
Krisper, P., Aschauer, M., Tiesenhausen, K., Leitner, G., Holzer, H., Schneditz, D., "Access recirculation in a native fistula in spite of a 

seemingly adequate access flow," American Journal of Kidney Diseases, Vol. 35, No. 3, p. 529-532, 2000. HD197A
Paulson, W.D., Ram, S.J., Birk, C.G., Zapczynski, M., Martin, S.R., Work, J., "Accuracy of decrease in blood flow in predicting hemodialysis 

graft thrombosis," American Journal of Kidney Diseases, Vol. 35, No. 6, p. 1089-1095, 2000. HD198A
Kalman, P.G., Pope, M., Bhola, C., Richardson, R., Sniderman, K.W.,  "A practical approach to vascular access for hemodialysis and 

predictors of success," Journal of Vascular Surgery, Vol. 30, No. 4, p. 727-732, 1999. HD196A 
Schwab, S.J., Oliver, M.J., Suhocki, P., McCann, R., “Hemodialysis Arteriovenous Access: Detection of Stenosis and Response to Treatment

by Vascular Access Blood Flow,” Kidney International, Vol. 59, No. 4, p. 358-362, 2001. HD172A 
May, R.E., Himmelfarb, J., Yenicesu, M., Knights, S., Ikizler, T.A., Schulman, G., Hernanz-Schulman, M., Shyr, Y., Hakim, R.M., “Predictive 

Measures of Vascular Access Thrombosis: A Prospective Study,” Kidney International, Vol. 52, p. 1656-1662, 1997. HD42A
Bosman, P.J., Boereboom, F.T.J., Smits, H.F.M., Eikelboom, B.C., Koomans, H.A., Blankestijn, P.J., “Pressure or Flow Readings for 

the Surveillance of Hemodialysis Grafts,” Kidney International, Vol. 52, p. 1084-1088, 1997. HD38A   
Besarab, A., Lubkowski, T., Frinak, S., Ramanathan, S., Escobar, F., “Detecting Vascular Access Dysfunction,” ASAIO Journal, Vol. 43,  

No. 5, p. M539-M543, 1997. HD39A   
Besarab, A., Lubkowski, T., Frinak, S., Ramanathan, S., Escobar, F., “Detection of Access Strictures and Outlet Stenoses  in Vascular 

Accesses, Which Test Is Best?” ASAIO Journal, Vol. 43, No. 5, p. M543-M547, 1997. HD40A   
Bouchouareb, D., Savenanu, A., Bartoli, J.M., Olmer, M., “A New Approach to Evaluate Vascular Access in Hemodialysis Patients,” 

Artificial Organs, Vol. 22, No. 7, p. 591-595, 1998. HD55A
Sands, J.J., “A Teaching Tool for Managing Hemodynamic Vascular Access,” Nephrology News and Issues, Vol. 12, No. 9, p. 25-28, 1998 HD56A
Wang, E., Schneditz, Nepomuceno, C., Lavarias, V., Martin, K., Morris, A.T., Levin, N.W., “Predictive Value of Access Blood Flow in 

Detecting Access Thrombosis,”  ASAIO Journal, Vol. 44, No. 5, p. M555-M558, 1998. HD79A
Blankestijn, P.J., Smits, J.H.M., “Clinical Diagnosis of Stenosis,” First European Basic Multidisciplinary Hemodialysis Access Course, 

Paris, Fr, Oct. 8-9, 1998. HD81A    
Neyra, N.R., Ikizler, T.A., May, R.E., Himmelfarb, J., Schulman, G., Shyr, Y., Hakim, R.M., “Change in Access Blood Flow Over Time Predicts 

Vascular Access Thrombosis,” Kidney International, Vol. 54, No. 5, p. 1714-1719, 1998. HD82A   
Bosman, P.J., Boerboom, F.T.J., Eikelboom, B.C., Koomans, H.A., Blankestijn, P.J., “Graft Flow As Predictor of Thrombosis in 

Hemodialysis Grafts,”  Kidney International, Vol. 54, No. 5, p. 1726-1730, 1998. HD83A    
Smits, J.H.M., Blankestijn, P.J., “Thrombosis-Free Hemodialysis Grafts: A Possibility for the Next Century,” Seminars in Dialysis, Vol. 12, 

p. 44-49, 1999. HD85A
Sherman, R.A., Besarab, A., Schwab, S.J., Beathard, G.A., “Recognition of the Failing Vascular Access: A Current Perspective,” Seminars

in Dialysis, Vol. 10, No. 1, p. 1-4, 1997. HD1E   
Blankenstijn, P.J., Bosman, P.J., Boereboom, F.T.J., “Haemodialysis Access without Thrombosis: Is It Possible?” Nephrology Dialysis 

Transplantation, Vol. 11, No. 12, p. 2394-2397, 1996. HD2E   
Sands, J., Besarab, A., Frinak, S., Depner, T.A., Sherman, R.A., Kapoian, T., “Hemodialysis Access — The Role of Monitoring,” Panel 

Discussion, ASAIO Journal, Vol. 44, No. 1, p. 34-43, 1998.                   HD3G   
Hakim, R., Himmelfarb, J. “Hemodialysis Access Failure: A Call to Action,” Kidney International, Vol. 54, No. 4, p. 1029-1040, 1998. HD4G   
Pandeya, S., Lindsay, R.M., "The Relationship between Cardiac Output and Access Flow During Hemodialysis." ASAIO Journal, 

Vol. 45, No. 3 p. 135-138, 1999. HD89A   
Blankestijn, P.J., Smits, J.H.M., "How to Identify the Haemodialysis Access at Risk of Thrombosis? Are Flow Measurements The Answer?" 

Nephrology Dialysis Transplantation, Vol. 14. No. 5, p. 1068-1071, 1999.  HD90A  
Sands, J.J., Jabyac, P.A., Miranda, C.L., Kapsick, B.J., "Intervention Based on Monthly Monitoring Decreases Hemodialysis Access 

Thrombosis," ASAIO Journal,  Vol. 45, No. 3, p. 147-150, 1999. HD88A   
Schwab, S.J., et al., "Vascular Access for Hemodialysis." Kidney International, Vol. 55, No. 5, p. 2078-2090, 1999. HD100A 
Kailash, J.K., Ethier, J.H., Lindsay, R.M., Barre, P.E., Kappel, J.E., Carlisle, EJF., Common, A., "Chapter 3: Clinical Practice Guidelines for 

Vascular Access."JASN, Vol. 10, No. 6, Sup. 13, p. S287-S305, 1999. HD101A 
Sands, J., " Critical Review of Flow Measurement Methods." Angioaccess for Hemodialysis, 2nd International Multidisciplinary Symposium, 

May 31-June 2, 1999, p. 79-81. HD105A
Van Der Linden, J., Smits, J.H.M., Assink, J.H., Wolterbeek, D.W., Zijlstra, J.J., De Jong, G.H.T., Van Den Dorpel, M.A., Blankestijn, P.J., 

“Short- and Long-Term Functional Effects of Percutaneous Transluminal Angioplasty in Hemodialysis Vascular Access,” Journal of 
the American Society of Nephrology,  Vol. 33, p. 708-714, 2002. HD256A

Agarwal, R., McDougal, G., "Buzz in the axilla: a new physical sign in hemodialysis forearm graft evaluation," American Journal of 
Kidney Diseases, Vol. 38, No. 4, p. 853-857, 2001. HD255A

Lindsay, R.M., Leypoldt, J.K., “Monitoring Vascular Access Flow,” Advances in Renal Replacement Therapy, Vol. 6, p. 273-277, 1999. HD97A
Paulson, W.D.,  Ram, S.J., Birk, C.G., Work, J., “Does Blood Flow Accurately Predict Thrombosis or Failure of Hemodialysis Synthetic 

Grafts? A Meta-Analysis,”  American Journal of Kidney Diseases, Vol. 34, No. 3, p. 478-485, 1999. HD111A
Rehman, S.U.,  Pupim, L.B., Shyr, Y., Hakim, R., Ikizler, T.A.,  “Intradialysis Serial Vascular Access Flow Measurements,”  American 

Journal of Kidney Diseases, Vol. 34, No. 3, p. 471-477,1999. HD112A
Sands, J.J., “Diagnosing the Failing Vascular Access,” Vascular Access for Hemodialysis-VI, Chapter 2,  Henry, ML, ed., W.L. Gore Press, 

I. Vascular Access Patency cont.
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

B. Predictive Power of Access Flow Measurements con’t

Rev. 11/17/05



& Associates, Inc.,  Precept Press, 1999. HD139A
Krivitski, N.M., “Vascular Access Flow Measurement by Dilution during Hemodialysis: Overview of First Four Years’ Experience,” 

Vascular Access for Hemodialysis-VI, Chapter 9,  Henry, ML, ed., W.L. Gore Press, & Associates, Inc.,  Precept Press, 1999. HD140A
Bacchini, G., Cappello, A., LaMilia, V., Andrulli, S., Locatelli, F., “Color Doppler Ultrasonography Imaging to Guide Transluminal Angioplasty 

of Venous Stenosis,” Kidney International, Vol. 58, No. 4, pp 1810-1813, 2000. HD164A
Schon, D., Mishler, R., “Salvage of Occluded Autologous Arteriovenous Fistulae,” American Journal of Kidney Diseases, Vol. 36, 

No. 4, pp 804-810, 2000. HD165A
Weitzel, W.F., Khosla, N., Rubin, J.M., "Retrograde Hemodialysis Access Flow During Dialysis as a Predictor of Access Pathology," 

American Journal of Kidney Diseases, Vol. 37, No. 6, p. 1241-1246, 2001. HD187A
Ahya, S.N., Windus, D.W., Vesely, T.M., "Flow in Hemodialysis Grafts After Angioplasty: Do Radiologic Criteria Predict Success?" 

Kidney International, Vol. 59, No. 5, p. 1974-1978, 2001. HD175A
Murray, B.M., Rajczak, S., Basharat, A., Herman, A., Mepani, B., "Assessment of Access Blood Flow After Preemptive Angioplasty," 

American Journal of Kidney Diseases, Vol. 37, No. 5, p. 1029-1038, 2001. HD176A
DeSoto, D.J., Sunanda, J.R., Faiyaz, R., Birk, C.G., Paulson, W.D., "Hemodynamic Reproducibility During Blood Flow Measurements 

of Hemodialysis Synthetic Grafts," American Journal of Kidney Diseases, Vol. 37, No. 4, p. 790-796, 2001. HD174A
Tessitore, N., Mansueto, G., Bedogna, V., Lipari, G., Poli, A., Gammaro, L., Baggio, E., Morana, G., Loschiavo, C., Laudon, A., Oldrizzi, L., 

Maschio, G.,  “A Prospective Controlled Trial on Effect of Percutaneous Transluminal Angioplasty on Functioning Arteriovenous 
Fistulae Survival, Journal of the American Society of Nephrology, Vol. 14, No. 6, p. 1623-1627, 2003. HD310A

Murray, B.M., Suri, S., Herman, A., Rajcak, S., Paulson, W., Pell, M., “Prolongation of Arteriovenous Graft Survival by Access Flow Monitoring,” 
Vascular Access for Hemodialysis-VIII, Chapter 25, pp 279-292, M.L. Ford, MD ed., 2002, WL Gore and Access Medical Press, 
Arlington Heights, Ill. HD314A

Moist, L.M., Churchill, D.N., House, A.A., Milward, S.F., Elliott, J.E., Kribs, S.Z., DeYoung, W.J., Blythe, L., Stitt, L., W., Lindsay, R.M., 
"Regular Monitoring of Access Flow Compared with Monitoring of Venous Pressure Fails to Improve Graft Survival," 
Journal of the American Society of Nephrology, Vol. 14, No. 10, p. 2645-2653, 2003. HD317A

Tessitore, N.,  Bedogna, V., Gammaro, L., Lipari, G., Poli, A.,  Baggio, E., Firpo, M., Morana, G., Mansueto, G., Maschio, G.,  “Diagnostic
Accuracy of Ultrasound Dilution Access Blood Flow Measurement in Detecting Stenosis and Predicting Thrombosis in Native
Forearm Arteriovenous Fistulae for Hemodialysis, American Journal of Kidney Diseases, Vol. 42, No. 2, p 331-341, 2003. HD316A

Smits, J.H.M., van der Linden, J., Hagen, EC, Modderkolk-Cammeraat, E.C., Feith, G.W., Koomans, H.A., van den Dorpel, M.A., Blankestijnm P.J., 
“Graft Surveillance: Venous Pressure, Access Flow, or The Combination?” Kidney International Vol. 54, No. 4, p. 1551-1558, 2001         HD173A

Begin, V., Ethier, J., Dumont, M., Leblanc, M., "Prospective evaluation of the intra-access flow of recently created native arterio-venous 
fistulae," American Journal of Kidney Disease, Vol. 40, No. 6, pp 1277-1282, 2002. HD210A 

Beathard, G.A., Posen, G.A., "Initial Clinical Results with the LifeSite Hemodialysis Access System," Kidney International, Vol. 58, No. 5, 
p. 2221-2227, 2000. HD178A

Weitzel, W.F., Khosla, N., Rubin, J.M., "Retrograde Hemodialysis Access Flow During Dialysis as a Predictor of Access Pathology," 
American Journal of Kidney Diseases, Vol. 37, No. 6, p. 1241-1246, 2001. HD187A

Tonelli, M., Hirsch, D., Clark, T.W., Wile, C., Mossop, P., Marryatt, J., Jindal, K., "Access Flow Monitoring of Patients with Native Vessel 
Arteriovenous Fistulae and Previous Angioplasty," Journal of the American Society of Nephrology, Vol. 13, No. 12, p. 2969-2973, 2003. HD353A

Ram, S.J., Work, J., Caldito, G.C., Eason, J.M., Pervez, A., Paulson, W.D., "A Randomized Controlled Trial of Blood Flow and Stenosis 
Surveillance of Hemodialysis Grafts," Kidney International, Vol. 64, No. 1, p. 272-280, 2003. HD354A  

Lindsay, R.M., Leitch, R., Heidenheim, A.P., Kortas, C., "The London Daily Nocturnal Hemodialysis Study: Study Design, 
Morbidity, and Mortality Results," American Journal of Kidney Diseases, Vol. 42, Suppl 1, p. 5-12, 2003. HD355A

Tonelli, M., Jindal, K., "Interpreting “Error Message” on Transonic Testing,” Seminars in Dialysis, Vol. 15, No. 3, p. 212, 2002. 
HD357A 

Tonelli, M., Dymond, C., Gourishankar, S., Jindal, K.K., "Extended Reuse of Polysulfone Hemodialysis Membranes Using Citric Acid and Heat," 
ASAIO Journal,  Vol. 50, No. 1, p. 98-101, 2004. HD358A 

Hoeben, H., Abu-Alfa, A.K., Reilly, R.F., Aruny, J.E., Bouman, K., Perazella ,M.A., "Vascular Access Surveillance: Evaluation of Combining Dynamic
Venous Pressure and Vascular Access Blood Flow Measurements," American Journal of  Nephrolology, Vol. 23, No. 6, p. 403-408, 2003. HD359A 

Krivitski, N.M., "Inadequate Group Size Compromises Conclusions of Hemodialysis Graft Surveillance Study,"  Kidney International,
Vol. 65, No. 4, p. 1520, 2004. HD361A 

Krivitski, N.M., Gantela, S, "Relationship between Vascular Access Flow and Hemodynamically Significant Stenosis in Arteriovenous Grafts," 
Hemodialysis International, Vol. 7, No. 1, p. 23-27, 2003. HD362A 

Barril, G., Andrino, T., Selgas, R.,"Utility of the Transonic HD01 Monitor in the Followup of a PTFE Vascular Access in a Hemodialysis Patient,"
Nefrologia, Vol. 21, No. 4, p. 416-417, 2001. HD364A 

Levine, M., "Failure to Follow K/DOQI Guidelines Decreases Effectiveness of Access Flow Surveillance," Kidney International, Vol. 65, 
No. 1, p 338-339, 2004. HD365A 

Tonelli, M., Jhangri, G.S., Hirsch, D.J., Marryatt, J., Mossop, P., Wile, C., Jindal, K.K., "Best Threshold for Diagnosis of Stenosis or Thrombosis
within Six Months of Access Flow Measurement in Arteriovenous Fistulae," Journal of the American Society of Nephrology, Vol. 14, 
No. 12, p. 3264-3269, 2003. HD369A 

Pupim, L.B., Flakoll, P.J., Brouillette, J.R., Levenhagen, D.K., Hakim, R.M., Ikizler, T.A., "Intradialytic Parenteral Nutrition Improves Protein 
and Energy Homeostasis in Chronic Hemodialysis Patients," Journal of Clinical Investigation, Vol. 110, No. 4, p. 483-492, 2002. HD370A 

Barril, G., Besada, E., Cirugeda, A., Perpen, A.F., Selgas, R., "Hemodialysis Vascular Assessment by An Ultrasound Dilution Method 
(Transonic) in Patients Older than 65 Years," International Urology and Nephrology, Vol. 32, No. 3, p. 459-462, 2001. HD371A 

Lopot, F., Nejedly, B., Sulkova, S., Blaha, J., "Comparison of Different Techniques of Hemodialysis Vascular Access Flow Evaluation," 
International Journal of Artificial Organs. Vol. 26, No. 12, p. 1056-1063, 2003. HD372A 

page 4

I. Vascular Access Patency cont.
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

B. Predictive Power of Access Flow Measurements con’t

Rev. 11/17/05



page 5

I. Vascular Access Patency cont.
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

B. Predictive Power of Access Flow Measurements Abstracts con’t

Rev. 11/17/05

Krivitski, N.M., Schneditz, D., "Arteriovenous Vascular Access Flow Measurement: Accuracy and Clinical Implications," Ronco, C., Levin, 
N.W. (eds)  Hemodialysis Vascular Access and Peritoneal Dialysis Access. Contrib Nephrol, Basel, Karger, Vol. 142, p. 269-284. HD374A 

Walters, B.A.J., Pennell, P., Bosch, J.P., "Quality Assurance and Continuous Quality Improvement Programs for Vascular Access Care," 
Ronco C. Levin NW (eds): Hemodialysis Vascular Access and Peritoneal Dialysis Access. Contrib Nephrol. Basel, Karger, 2004, 
Vol. 142, p. 323-349. HD375A

Abstracts
Tessitore, N.,  Lipari, G.,  Poli, A., Bedogna, V.,  Baggio, E.Impedovo, A. Mansueto, G.  Lupo, A., “Outcome of Surgical Repair of Stenosed and

Thrombosed Arteriovenous Fistulas for Hemodialysis,” JASN Abstracts 2005. HD7066A 
Kim, Y.O., Kim, Y.S., Yoon, S.A., Yang, C-W, Jin, D.C., Lee, S.H., Kim, Y-S., Chang, Y-S., Bang, B-K., “The Utility of Static Intra-Access Pressure

Measured by Access Alert in Detecting Vascular Access Stenosis,” JASN Abstracts 2005. HD7064A 
Graham, J.L., Jaffey, J.J., Magner, P., “AV Access Flow Measurement: Comparing Fresenius Conductivity Method to 

Transonic Ultrasound Dilution.,” JASN Abstracts 2005. HD7062A 
Paulson, W.D., Nassar, R., Ram, S.J., Sharaf, R., Jones, S.A., Magnasco, A., “Thresholds for Significant Decrease in Hemodialysis 

Access Blood Flow (Q).,” JASN Abstracts 2005. HD7057A 
Gagliardi, GM Rossi, S., Novello, MG, Gerace, G., Caruso, F., Vocaturo, G., Martire, V., Bonofiglio, R.,, “Association of Vascular Access 

Blood Flow with Inflammation and Thrombosis in Hemodialysis Patients.,” JASN Abstracts 2006. HD7056A 
White, J.J., Jones, S.A., Ram, A.J., Schwab, S.J., Paulson, W.D., “Relation between Static Venous Pressure (VP), Hemodialysis 

Graft Blood Flow (Q), and Stenosis: Analysis by Fluid Mechanics Model,” JASN Abstracts 2005. HD7055A 
Basile, C., Lomonte, C., Casucci, F., Antonelli, M., Giammaria, B., Marchio, G., Losurdo, N., “Is the Transonic Method Always Reliable in 

Measuring Blood Flow Rate of Arteriovenous Fistulas?,” JASN Abstracts 2005.              HD7054A 
Tonelli M, Klarenbach S, Jindal K, Harries S, Zuidema S, Caldwell S, Pannu N., “Access flow in arteriovenous accesses by optodilutional and

ultrasound dilution methods.,” Am J Kidney Dis. HD7052A 
Gagliardi, GM Rossi, S., Novello, MG, Gerace, G., Caruso, F., Vocaturo, G., Martire, V., Bonofiglio, R., “Association of Vascular Access 

Blood Flow with Thrombosis and Inflamation in Hemodialysis Patients,” Blood Purif 2005;23:227-261   HD6931A
Welander, G., Lundqvist, B., Nelson, C.,  “Multidisciplinary Access Team and Surveillance Reduces Access Thromboses and Need for Acute

Intervention,” Blood Purification. 2005;23:254 HD6936A 
van Loon, M ., an der Sande, F.M. , de Haan, M.W., Tordoir, J.H.M.,  “The Impact of a Vascular Access,” Blood Purification. 2005;23:253.    HD6935A 
Wijnen E, van der Sande, F.M., Kooman, J., de Haan, M., Tordoir, J.,, “Cost Effectiveness of monitoring and Preemptive Intervention 

of Hemodialysis Vascular Access,” Blood Purification. 2005;23:244. HD6934A 
Kroker, M ., “Access Blood Flow Measurements Using the Transonic® Method, a Helpful Link Between Nephrologists and Vascular Surgeons?,” 

Blood Purification. 2005;23:243. HD6933A 
Heap, M ., Fumell, J. ., AI-khaffaf, H.., “Early Results with Transonic® Device in Detecting Access Stenosis,” Blood Purification. 2005;23:243.

HD6932A
Gagliardi G.M., Rossi, S., NoveIlo, M.G., Gerace, G.,  Caruso, F. , Vocaturo, G.,  Martire, V. , Bonofiglio, R. , “Association of Vascular Access 

Blood Flow with Thrombosis and Inflamation in Hemodialysis Patients,” Blood Purification. 2005;23:243. HD6931A 
Monroy-Cuadros, M., Salazar, A., Yilmaz, S., Mclauglin K., “Correlation of Intra-Access Blood Flow with Characteristics of Stenoses Found 

during Diagnostic Angiography, Blood Purif 2005;23:227-261.  HD6930A  
Basile, C., Ruggieri, G., Vernaglione, L., Montanaro, A., Giordano, R., “The Natural History of Autogenous Radio-Cephalic (RC) Wrist Arteriovenous 

Fistulas (AVF): A Five-year Prospective Observational Study,” ASN Abstracts 2004 [F-PO391]. HD387A 
Murray, B.M., Singh., N., “How Well Does Access Blood Flow (Qa) or Decreases in ABF ( Qa) Predict Arteriovenous Graft (AVG) Thrombosis? “ 

ASN Abstracts 2004  [F-PO399] HD394A 
Murray, B.M., Singh, N., “Why Don t Some Arteriovenous Grafts (AVGs) with Low Access Blood Flow (Qa) Clot? ASN Abstracts 2004   HD396A
Krivitski. N.M., Myths and Realities of Vascular Access Surveillance Programs during Hemodialysis (HD) “ ASN Abstracts 2004 HD392A 
Paris, B.,  Lavaud, S., Randoux, C, Rieu, P., Chanard, J., “Arteriovascular Access Flow Monitoring Via the Ultrasound Dilution Technique 

Reduces Vascular Access Complications,” ASN Abstracts 2004 HD406A 
Shahin, H., Geeta, R.P., Franzwa, B.S., Dixon., B.S., “Monthly Access Flow Monitoring Did Not Improve Cumulative Access Survival.” 

ASN Abstracts 2004  [F-PO404] HD398A  
Silberzweig, J.I., Osborn, K., Noak, Y., “Monitoring of Dialysis Access by Transonic Flow Studies Is Operator Dependent,” 

ASN Abstracts 2004   [F-PO403] HD390A 
Barril, G., Cirugeda, A., Fdez  Perpen, A., Alvarez, V., Bernis, C., Schez Tomero, J.A., Traver, J.A., Selgas, R., "Vascular Access (VA) 

Assessment by Dilutional Methodology (Transonic QC),"  JASN Abstracts, Vol. 10, p. 201A, 1999. HD42V   
Barril, G., Selgas, R.,"Nine Months of Follow-up of Vascular Access (VA), Autologous Fistula and PTFE Grafts by Ultrasound Dilution Technique," 

Blood Purification VAS Abstracts, Vol. 21, No. 6,  p. 449, 2003. HD368A 
Tordoir, J.H.M., Dammers, R., van der Sande, F.M., de Haan, M.W., "A Novel Technique for Percutaneous Treatment of Stenotic Vascular 

Access Llesions Preliminary Experience with the CVSi PolarCath System," Blood Purification VAS Abstracts, Vol. 21, No. 6, p. 447, 2003. HD360A
Bacchini, G., Magnasco, A., Cappello, A., LaMilia, V., Pozzoni, P., Locatelli, F., "Cross-over Trial Comparing Blood Flow (Qa) and Color-Doppler 

Ultrasonography Surveillance Followed by Intervention in Haemodialysis Grafts, " Blood Purification VAS Abstracts, Vol. 21, No. 6, 
p. 448, 2003. HD366A 

Santos, C., Oliveira, C., Carvalho, D., Loureiro-Santos, J.P., Ramos, A., Ponce, P., "Prospective Monitoring of AV Graft Blood Flow with 
Hematocrit Dilution Technique for Venous Stenosis Detection," Blood Purification VAS Abstracts, Vol. 21, No. 6 p. 449, 2003. HD367A 

Von Albertini, B., Berger, J., Podesta, M., Pereira, O.,  “Usefulness of Vascular Access Blood Flow Monitoring in Hemodialysis Patients,”
3rd International Congress Vascular Access Society, p. 41, 2003. HD309A



page 6Rev. 11/17/05

I. Vascular Access Patency cont.
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

B. Predictive Power of Access Flow Measurements Abstracts con’t

Roca-Tey, R., Samon, R., Ibrik, O., Viladons, J., “Diagnosis of unsuspected vascular access (VA) stenosis by measuring the blood flow rate 
(Qa) during HD in 37 elderly patients using the ultrafiltration (UF) method,” Nephrology Dialysis, Transplantation Abstracts, 
Vol. 17, p. 287, 2002. HD274A

Tessitore, N., Lipari, G., Mansueto, G., Bedogna, V., Baggio, E., Gammaro, L., Loschiano C., Laudon, A., Oldrizzi, L., Maschio, G. 
“Prospective randomized trial of effect of preemptive correction of stenosis on arteriovenous fistula (AVF) survival,” 
JASN Abstracts, Vol. 13, p. 34A,  2002. HD292A

Murray, B.M., Herman, A., Rajczak, S., Mepani, B.,  “When should access blood flow be measured after angioplasty?” JASN Abstracts 
Vol. 13, p. 233A, 2002. HD277A

Barril, G., Selgas, R., “Nine-months of followup of vascular access (VA) autologous fistula and PTFE grafts by ultrasound dilution technique 
(Transonic Spanish Multicenter Study),” JASN Abstracts, Vol. 13, p. 235, 2002. HD281A

Bonforte, G., Orani, M.A., Rivera, R., Zerbi, S.,  “Arteriovenous fistulae in high volume on-line haemofiltration (OLHDF),” Nephrology Dialysis 
Transplantation Abstracts, Vol. 17, p. 282, 2002. HD270A

Tonelli, M., Hirsch, D., Jindal, K.,  “Performance of Ultrasound Dilution Techniques (UDT) in arteriovenous fistulae (AVF) with previous stenosis,” 
Nephrology Dialysis Transplantation Abstracts, Vol. 17, p. 285, 2002. HD271A

Guillemina, B., Rafael, S., “Transonic HD01 monitor to monitorize vascular access in hemodialysis patients: Multicenter Study,” 
Nephrology Dialysis Transplantation Abstracts, Vol. 17, p. 285, 2002. HD272A

Atray, N.K., Ram, S.J., Work, J., Eason, J.M., Oder, T.F., Paulson, W.D., "A longitudinal study of hemodialysis graft stenosis: role of progressive 
stenosis in thrombosis," JASN Abstracts, Vol. 12, p. 281A, 2001. HD241A 

Paulson, W.D., Atray, N.K., Ram, S.J., "Accurate prediction of hemodialysis graft thrombosis by multivariate logistic regression," JASN 
Abstracts, Vol. 12, p. 299A, 2001. HD242A 

Barril, G., Selgas, R., "Measurement of vascular access (VA) parameters in autologous fistula and PTFE grafts by ultrasound dilution 
technique," JASN Abstracts, Vol. 12, p. 282A, 2001. HD229A 

Mak, J. Terasaki, K., Abcar, A.C., Der, D., Kim, S., Yeoh, H., Rasgon, S., Idroos, M., "Early detection of arterio-venous graft (AVG) stenosis," 
JASN Abstracts, Vol. 12, p. 296A, 2001. HD225A 

Hoeben, H.E., Perazella, M.A., Aruny, J.E., Reilly, R.F., Mahnensmith, R.L., Abu-Alfa, A.K., "Outcome of basilic vein transposition fistulae," 
JASN Abstracts, Vol. 12, p. 290A, 2001. HD219A 

Murray, B.M., Racjzak, S., Mepani, B., Arbabzadeh, M., "Why do grafts clot despite access blood flow (ABF) surveillance?" JASN Abstracts
Vol. 12,  p. 298A, 2001. HD214A 

Krivitski, N.M., Gantela, S., "Access flow surveillance: accuracy in predicting stenosis, thrombosis, and intervention effectiveness," JASN 
Abstracts, Vol. 12, p. 293A, 2001. HD215A 

Gantela, S., Krivitski, N.M., "Does hemodialysis access flow surveillance provide sufficient accuracy for thrombosis prediction?"JASN 
Abstracts, Vol. 12, p. 288A, 2001. HD216A 

Tonelli, M., Hirsch, D., Jindal, K., "Diagnostic performance of ultrasound dilution techniques (UDT) in arteriovenous fistulae (AVF) with 
previous stenosis," JASN Abstracts, Vol. 12, p. 304A, 2001. HD208A 

Tonelli, M., Hirsch, D., Clark, T., Jindal, K., "Outcome of Stenoses in AV Fistulae (AVF) Detected by Ultrasound Dilution (UD) Screening and
Treated with Angioplasty (PTA)," JASN Abstracts,Vol. 12, p. 304A, 2001. HD207A 

Boereboom, F.T.J., Bosman, P.J., Blankestijn, P.J., Koomans, H.A., “Do Patients with Angiographically Proven Access Stenosis Have 
Low Access Blood Flow?” JASN Abstracts, Vol. 6, No. 3, p. 483, 1995. HD12V 

Bosman, P.J., Boereboom, F.T.J., Blankestijn, P.J., Koomans, H.A., “Key to Access Stenosis: Is It Venous Dialyzer Pressure or Is it 
Graft Volume Flow,” Angioaccess for Hemodialysis Abstracts, June 3-5, 1996, Tours, France.   HD8A

Bosman, P.J., Boereboom, V.D., Graaf, Y., Koomans, H.A., Blankestijn, P.J., “Measurement of Graft Flow Is Superior to Venous Pressure in
Predicting Thrombosis,” JASN Abstracts, Vol. 8, p. 154A, 1997. HD22A

Depner, T.A., Reasons, A.M., “Longevity of Peripheral A-V Grafts and Fistulas for Hemodialysis Is Related to Access Blood Flow,” JASN 
Abstracts, Vol. 7, No. 9, p. 1405, 1996. HD11A

Kapoian, T., DeCandia, M., Nosher, J.L., Siegel, R., Steward, C.A., Williams, D.L., Sherman, R.A., “The Effect of Vascular Access 
Angioplasty (PTA) on Access Blood Flow (ABFR),”  JASN Abstracts, Vol. 8, p. 162A, 1997.    HD25A

Kapoian, T., Shah, C.A., Steward, C.A., Williams, D.L., Sherman, R.A., “The Relationship of Dynamic Venous Pressure (Vp200) to Access 
Blood Flow Rate (ABFR),”  JASN Abstracts, Vol. 8, p. 162A, 1997.    HD26A  

Sampol, J., Brunet, P., Leonetti, F., Ramananarivo, P., Berland, Y.,  “High Blood Flow in Vascular Access (VA): An Ultrasound Dilution 
Measurement Study,” Nephrology Dialysis Transplantation, Vol. 12, No. 9, p. A161, 1997.    HD20A  

Sampol, J.J., Brunet, P., Leonetti, F., Ramananarivo, P., Berland, Y., “Access Flow Rate and Recirculation by Ultrasound Dilution
Technique,” JASN Abstracts, Vol. 8, p. 171A, 1997.    HD30A  

Watson, P.A., Al-Sabawi, N., Rothera, C., Kianfar, C., Lindsay, R., “Dialysis Access Flow Can Be Measured by an Indicator Dilution 
Technique and Is An Early Predictor of Access Dysfunction,”  JASN Abstracts, Vol. 8, p. 175A, 1997. HD33A  

Sands, J.J., Jabyac, P., Miranda, C., “Intervention Based on Hemodialysis Access Flow Measurement Is Superior to Referral by Static 
Venous Pressures,” ASAIO Journal, Vol. 44, No. 2, p. 62A, 1998. HD48A

Prince-van Loon, M.M., “Can You Deliver Adequate Access Care without the Access Flow Monitor,” EDTNA/ERCA Journal, Vol. 24,
Suppl. I, p. 28, 1998. HD54A

Ethier, J., Dorval. M., “Impact of Low Access Blood Flow of Native AV Fistulae,” JASN Abstracts, Vol. 9, p. 171A, 1998. HD59A
Kapoian, T., Steward, C.A., Shah, N., Kabis, S.M., Covit, A.B., Sherman, R.A., “Vascular Access Blood Flow Rate (ABFR), Venous 

Stenosis and Angioplasty (PTA) - Sequential Data,” JASN Abstracts, Vol. 9, p. 174A, 1998. HD62A
Sands, J.J., Kapsick, B., Jabyac, P., “Addition of Doppler Ultrasound to Monthly Access Flow Monitoring Does Not Decrease 

Thrombosis,” JASN  Abstracts, Vol. 9, p. 183A, 1998. HD66A
Sands, J.J., Kapsick, B., Jabyac, P., “Monthly Access Flow Monitoring Decreases Thrombosis in PTFE Grafts but Not in AV Fistulas,”  

JASN Abstracts, Vol. 9, p. 183A, 1998. HD67A



Rev. 11/17/05 page 7

Tessitore, N., Gammaro, L., Sabato, A., Mansueto, G., Lipari, G., Loschiavo, C., Morana, G., Baggio, E., Bedogna, V., Maschio, G., 
“Access Blood Flow (Qa) Measurement by Ultrasound Dilution & Diagnosis of Stenosis in Native Artero-Venous Fistula (AVF) 
for Hemodialysis,” JASN Abstracts, Vol. 9,  p. 184A, 1998. HD68A 

Torres, C.N., Work, J., Ram, S., Pervez, A., “Thrombolysis (TL) and Angioplasty (AP) of PTFE Grafts as Part of an Interventional 
Training Program,” JASN Abstracts, Vol. 9,  p. 184A, 1998. HD69A 

Bonforte, G., Grillo, P., Corso, R., Rovere, G., Surian, M., "US Dilution Method (Transonic Systems) for Evaluation of Native Access 
Flow." 25th International Congress of Nephrology Abstract, p. 321, May 1999.  HD91A  

Agha-Razii, M., Clouatre, Y., Nolin, L., Leblanc, M., "Variation  of Intra-Access Flow (Iac) Early and Late into Hemodialysis (HD),  ASAIO 
Journal Abstract, Vol. 45, No. 2, p. 178, 1999. HD96A  

Schwab, S.J., et al., "Updates and Changes in the National Kidney Foundation Dialysis Outcome Quality Initiative Guidelines for 
Hemodialysis Vascular Access. " Poster presented at the NKF, May 1999. HD98A   

Murray, B.M., Grewal, H., Ali, B., "Low Access Blood Flow Correlates with a High Rate of Arteriovenous (AV) Graft Stenosis." American 
Journal of Kidney Diseases, Vol. 33, No. 4, p A29, 1999. HD102A
Samaha, A., Ikizler, T.A., Hakim, R., "Blood Flow Measurements and Thrombosis Rate." American Journal of Kidney Diseases, Vol. 33, 
No. 4, p. A37, 1999. HD103A

Van der Linden, J., Andhyiswara, T., Yo, T.I., De Smet, A.A.E.A., Van Saase, J.L.C.M., Van den Dorpel, M.A., " Short Term Results of 
Percutaneous Transluminal Angioplasty for Stenosis in PTFE Grafts." Angioaccess for Hemodialysis, 2nd International Multidisciplinary 
Symposium. May 31-June 2, 1999, p. 131. HD107A

Huu, T., Suty-Selton, C., Bellou, M., Ladriere, M., Juilliere, Y., Kessler, M., "Access Flow (Qac) and Cardiac Output (CO) Measurements 
by Non-Invasive Methods in Hemodialysed Patients." Angioaccess for Hemodialysis, 2nd International Multidisciplinary 
Symposium. May 31-June 2, 1999, p. 170. HD108A 

Grillo, P., Bonforte, G., Baragetti, I., Corso, R., Rovere, G., Scanziani, R., Dozio, B., Surian, M., “Does Exist a Critical  Access Flow for 
Stenosis Diagnosis in Native Fistulae?" Nephrology Dialysis Transplantation, Vol. 14, No. 9, p. A208, 1999. HD36V

Bonforte, G., Grillo, P., Baragetti, I., Corso, R., Rovere, G., Scanziani, R., Dozio, B., Surian, M., “Diagnosis of Artero-Venous Fistulae (AVF) 
Stenosis by Access Flow Measured by Dilutional Method (Transonic)," Nephrology Dialysis Transplantation, Vol. 14, 
No. 9, p. A207, 1999. HD37V  

Barril, G., Cirugeda, A., Fdez Perpen, A., Alvarez, V., Bernis, C., Schez Tomero, J.A., Traver, J.A., Selgas, R., "Vascular Access (VA) 
Assessment by Dilutional Methodology (Transonic QC)," JASN Abstracts, Vol. 10, p. 201A, 1999. HD42V

Van der Linden, J., de Smet, A.A.E.A., Yo, T.I., van der Linden, A.N., van Saase, J.L.C.M., van den Dorpel, M.A., "Functional Effects of 
Angioplasty for Stenosis on PTFE Grafts," JASN Abstracts, Vol. 10, p. 220A, 1999. HD113A

Smits, J.H.M., Van der Linden, J., van den Dorpel, M.A., Blankestijn, P.J., "Graft Surveillance: Venous Pressure, Access Flow 
or the Combination?" JASN Abstracts, Vol. 10, p. 218A, 1999. HD114A

Spergel, L.M., Holland, J., Duda, C.R., Bosch, J.P., Bander, S.J., "Balloon Angioplasty (PTA) Has Only Limited Efficacy in the Treatment 
of Hemodialysis (HD) Vascular Access Stenoses (VAS)," JASN Abstracts, Vol. 10, p. 219A, 1999. HD115A 

Duda, C.R., Spergel, L.M., Holland, J, Tucker, C.T., Bosch, J.P., Bander, S.J., "A Multidisciplinary Vascular Access Care Program (VACP)
Enables Implementation of Dialysis Outcomes Quality Initiative (DOQI)," JASN Abstracts, Vol. 10, p. 206A, 1999. HD116A

Paulson, W.D., Ram, S.J., Birk, C.G., Zapczynski, M., Martin, S.R., Work, J., "Decrease in Blood Flow (Qa) as Predictor of Thrombosis 
in Hemodialysis Synthetic Grafts," JASN Abstracts, Vol. 10, p. 214A, 1999. HD117A

Murray, B.M., Rocjzak, S., Pell, M., "Basilic Vein Transposition Fistulas (BVF) Versus Arteriovenous Grafts (AVG) for Upper Arm Dialysis 
Access," JASN Abstracts, Vol. 10, p. 213A, 1999. HD118A

Murray, B.M., Basharat, A., Rocjzak, S., Mepani, B.,  "Utility of Access Blood Flow (ABF) Measurements in Evaluating of Radiological 
Angioplasty of Arteriovenous Shunts," JASN Abstracts, Vol. 10, p. 213A, 1999. HD119A

Schon, D., Mishler, R., "Creating an Access Intervention Center in the Nephrology Practice in the Private Sector," JASN Abstracts, Vol. 10, 
p. 217A, 1999. HD120A

Mishler, R., Schon, D., "A Comparison of Outcomes in a Nephrology Run Access Intervention Center Vs. Community Facilities in Patients 
Receiving Angioplasty for Maintenance of Vascular Access," JASN Abstracts, Vol. 10, p. 213A, 1999. HD121A

Mishler, R., Schon, D., "The Use of Ultrasound Dilution in the Identification of Stenoses in Arterio-Venous Hemodialysis Grafts,"
JASN Abstracts, Vol. 10, p. 213A, 1999. HD122A

Moist, L.M., Elliott, J., Kribs, S., Garland, J.S., Kainfer, C.P., Heidenheim, A.P., Lindsay, R.M., "Predictive Measures of A-V Graft Stenosis 
Compared to Angiography: A Predictive Longitudinal Study," JASN Abstracts, Vol. 10, p. 213A, 1999. HD123A

Levine, M.I., Wallach, J.D., "Inflow Stenoses (S) of AV Hemodialysis Accesses Can Be Found More Frequently in Patients (P) Monitored 
with Regular Intra-Access (AF) Measurements," JASN Abstracts, Vol. 10, p. 209A, 1999. HD124A

Haq, N.U., O'Brian, M., Sanches, L., Friedman, G.S., Lyman, N.W., "Efficacy of Predicting Vascular Access Thrombosis by Monitoring 
Access Flow Using Ultrasound Hemodilution Technique," JASN Abstracts, Vol. 10, p. 207A, 1999. HD125A

DeOreo, P.B., St. John, W., Weigel, K., "Ultrasonically Determined Dialysis Graft Blood Flow Is Superior to Venous Pressure, Recirculation, 
or Kt/V in Predicting Graft Failure," JASN Abstracts, Vol. 10, p. 205A, 1999. HD126A

Besarab, A., Lubkowski, T., Lim, T., Frinak, S., "Access Flow (QA) as a Predictor of Access Dysfunction," JASN Abstracts, Vol. 10, 
p. 202A, 1999. HD127A

Ahya, S.N., Windus, D.W., Vesely, T.M., Lattimore, B.A., "Utility of Radiologic Criteria for Predicting Access Flow after Percutaneous 
Transluminal Angioplasty," JASN Abstracts, Vol. 10, p. 200A, 1999. HD128A

Huu, T.C., Suty-Selton, C., Panescu, V., Achicha, M., Juilliere, Y., Kessler, M., Brabois, C.H.U., "Detection of High Access Flow (Qac) and 
Cardiac Output (CO) in Hemodialysed Patients,"  JASN Abstracts, Vol. 10, p. 202A, 1999. HD129A

McCarley, P.B., Wingard, R.L., Shyr, Y., Pettus, W., Ikizler, T.A., “Monthly Vascular Access Blood Flow Monitoring (VABFM) Reduces A-V
Graft Thrombosis Rate and Associated Costs,” JASN, Vol. 10, p. 211A-212A, 1999. HD141A

Anam, M.K., Hadam, D.A., Steward, C.A., Weiss, L.S., Constantinescu, A., Sherman, R.A., Kapoian, T.,  “Access Blood Flow Rate Monitoring

I. Vascular Access Patency cont.
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

B. Predictive Power of Access Flow Measurements Abstracts con’t



Rev. 11/17/05 page 8

I. Vascular Access Patency cont.
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

B. Predictive Power of Access Flow Measurements Abstracts con’t

in Pediatric Hemodialysis Patients,” JASN Abstracts, Vol. 11, No. 3, p. 179A, 2000. HD145A 
Clark, T.W.I., Hirsch, D.J., Jindal, K.K.,  “Percutaneous Radiologic Intervention in Failing Native Arteriovenous Fistulae,” JASN Abstracts, 

Vol. 11, No. 3, p. 182A, 2000. HD146A 
Ethier, J., Falardeau, P., Vendeville, B., Roy, L., Legault, L., Gascon, M., Beroniade, V., Morin, C.,  “Access Flow Monitoring of Native Fistulas

(NF) Using Ultrasound Dilution (US/Dil) Technique: 30 Months Experience,” JASN Abstracts, Vol. 11, No. 3, p.183A, 2000. HD147A 
Levine, M.I.,  Rismeyer, A.E., Wallach, J.D.,  “Intra-Procedure (IP) Static Pressure (SP) Measured Pre and Post Angioplasty (A) Correlates

with an Increase (I) in AV Access Flow (QA) and Detects Coexisting Stenoses (S),’’  JASN Abstracts, Vol. 11, No. 3, p. 188A , 2000. HD161A
Moran, J.,  “Clinical Results of Isopropyl Alcohol Use As An Antimicrobial Irrigant for Use in a New Subcutaneous Vascular Access Device 

for Hemodialysis,” JASN Abstracts, Vol. 11, No. 3, p. 191A, 2000. HD167A
Murray, B.M., Rajczak, S.C., Pell, M.A., “Serial Measurements of Access Blood Flow in Arteriovenous Grafts,” JASN Abstracts, Vol. 11, 

No. 3, p. 191A, 2000. HD149A
Murray, B.M., Rajczak, S.C., Pell, M.A.,  “Preemptive Access Surveillance Reduces Thrombosis in Forearm but Not Upper Arm Polytetra-

fluoroethylene Arteriovenous Grafts,” JASN Abstracts, Vol. 11, No. 3, p. 192A, 2000. HD150A 
Parker, T., Nielsen, J., Dickmeyer, J., Litchfield, T., Scott, S., Nissenson, A., “Improving Dialysis Vascular Access (VA): Lessons from the Pilot

Testing of AccessPLUS (AP),’’  JASN Abstracts, Vol. 11, No. 3, p. 192A , 2000. HD168A   
Smits, J.H.M., van der Linden, J., can den Dorpel, M.A., Blankestijn, P.J., “Hemodialysis Access Flow after Percutaneous Transluminal

Angioplasty (PTA),” JASN Abstracts, Vol. 11, No. 3, p.197A, 2000. HD151A 
Steward, C.A., Hadam, D.A., Calvanelli, B.L., Miholics, B.S., Bivens, K.A., Sherman, R.A., Kapoian, T., “Declining Access Blood Flow Rate 

(ABFR) Predicts Future Vascular Access (VA) Dysfunction,” JASN Abstracts, Vol. 11, No. 3, p. 198A , 2000. HD152A 
Tonelli, M., Jindal, K., Hirsch, D., Taylor, S., Kane, C., Henbrey, S., “Specificity of Ultrasound Dilution Techniques for Detection of Stenosis 

in Native Arteriovenous Fistulae,” JASN Abstracts, Vol. 11, No. 3, p.199A  , 2000. HD153A
de la Vera, J.A., "Mensuration of the Flow of the Access in Hemodialysis by Means of an Ultrasonic Method," Vascular Access Society

Abstracts, 2nd International Congress, p. 128, 2001. HD180A
Krivitski, N.M., "Dilution Method for Assessment of Access Flow (AF) and Recirculation (AR)," Vascular Access Society Abstracts, 2nd

International Congress, p. 66, 2001. HD184A
Malik, J., Slavikova, M., "Vascular Access Ultrasound May Help with In-Time Detection of Stenosis," Vascular Access Society Abstracts,

2nd International Congress, p. 68, 2001. HD185A
Tordoir, J.H.M., Hassell, D.R.M., van der Sande, F.M., Kooman, J.P., Leunissen, K.M.L., "Optimizing Dialysis Dose by Increasing Blood Flow

Rate in Patients with Reduced Vascular Access Flow," Vascular Access Society Abstracts, 2nd International Congress, p. 69, 2001. HD186A
Ross, J. "Abstract," unpublished, 2001. HD189A
Sprowson, A., Love, M., Murphy, S., Gok, M., Maxwell, J., MacConmara, M., Talbot, D., "Flow Rates in AV Fistulas: Radial/Brachial & 

Male/Female," Vascular Access Society Abstracts, 2nd International Congress, p. 128, 2001. HD179A
Bonforte, G., Zerbi, S., Pasi, A., Rivera, R., Surian, M., "Early Stenosis Diagnosis by Access Flow Monitoring," Vascular Access Society

Abstracts, 2nd International Congress, p. 127, 2001. HD181A
Barril, G., Selgas, R., "Efficacy of Ultrasound Dilution Methodology (Transonic) in Evaluation of Autologous and PTFE Grafts Vascular Access," 

Vascular Access Society Abstracts, 2nd International Congress, p. 127, 2001. HD182A
Chin, A.I., Chang, W., Fitzgerald, J.T., Schanzer, A., Perez, R.V., McVicar, J.P., Troppmann, “Upper Arm Fistulae for Hemodialysis Access: 

Flow and Functional Comparisons in 3 Types of Newly Created Shunts,” JASN Abstracts, Vol 14, p. 236A, 2003.  HD320A
Krivitski, N.M., “Access Flow Measurement: Systematic Errors of Dilution Methods,” JASN Abstracts, Vol 14, p. 721A,  2003. HD338A 
Tonelli, M., Jhangri, G., Hirsch, D., Jindal, K., “Appropriate Threshold Value for Diagnosing Stenosis Using Access Blood Flow (Qa) in 

Arteriovenous Fistulae (AVF),” JASN Abstracts, Vol 14, p. 53A, 2003. HD324A
Pengloan, J., Birmele, B., Francois, M., Turmel-Rodrigues, L., Paris, A., Nivet, H., “Blood Flow Surveillance in Native Arteriovenous Fistulae: 

The DOQI Revisited,” JASN Abstracts, Vol. 14, p. 53A,  2003. HD325A 
Dossabhoy, N.R., Ram, S.J., Work, J., Swamy, S., Paulson, W.D., “Influence of Hemodialysis Graft Stenosis and Blood Flow 

Surveillance on Hospitalizations and Catheterization Rates: A Randomized Controlled Trial,” JASN Abstracts, Vol. 14, p. 54A,  2003.    HD323A
Roy-Chaudhury, P., Misra, S., “BRAVO I: A Pilot Study of Endovascular Radiation Therapy for PTFE Dialysis Grafts,” JASN Abstracts, 

Vol. 14, p. 508A, 2003.  HD345A
Robbins, P.S., Schleifer, C.R., "Prospective Monitoring of Blood Flow (Qa) by Ultrasound Dilution Technique (UDT) in Preventing 

Hemodialysis (HD) Graft Thrombosis (GT)," ASAIO Journal, 2003 Abstracts, Vol. 49, No. 2, p. 199, 2003. HD352A
Fiedler, B, Pfau, M., Osten, B., Thomas Langer., T., “Clinical Evaluation of Blood Flow Direction in Hemodialysis Graft Protheses,” 

ASN Abstracts 2004  [PUB195] HD395A
van der Linden, J., van den Meiracker, A.H., Vroegindeweij, D., de Smet, A.A.E.A., Lameris, T.W., van den Dorpel, M.A., “Forearm Blood Flow 

Reserve Predicts Successful Maturation of AV-Fistulae,” ASN Abstracts 2004  [SU-FC077] HD399A 
Plantinga, L.C.,  Jaar, B.G., Astor, B., Fink, N.E., Eustace, J.A., Klag, M.J., Powe, N.R., “Association of Clinic Vascular Access Monitoring with 

Clinical Outcomes in Hemodialysis Patients: The ESRD Quality (EQUAL) Study,” ASN Abstracts 2004  [SU-FC079] HD403A
Polkinghorne, K.R., Lau, K., K. P., Saunder, A., Atkins, R.C., Kerr., P.G., “Native Arteriovenous Fistula Blood Flow Surveillance: A Randomised 

Controlled Trial,” ASN Abstracts 2004  [SU-FC078] HD404A
Ram, S.J., Dossabhoy, N.R., Paulson., W.D., “A Six Year Study of Risk of Hemodialysis Graft Thrombosis: An Analysis Based upon the Repetitive

Longitudinal Nature of Flow Surveillance,” ASN Abstracts 2004 [SU-FC080] HD405A 
Herrero, J.A., Coronel, F., Mendez, J.V., Santos, E., Gallego,  J.J., Gamez, C., Cigarran,  S.,Calvo, N. Barrientos.,   A. , “Long Term Follow-Up of

Percutaneous Treatment Vascular Access Dysfunction,” ASN Abstracts 2004  [PUB209] HD402A 



Rev. 11/17/05 page 9

I. Vascular Access Patency cont.
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

B. Predictive Power of Access Flow Measurements Abstracts con’t

Pediatric
Goldstein, S.L., Allsteadt, A., "Ultrasound Dilution Evaluation of Pediatric Hemodialysis Vascular Access," Kidney International, Vol. 59, 

No. 6, p. 2357-2360, 2001. HD177A
Goldstein, S.L., Allsteadt, A.,  “Ultrasound Dilution (UD) Is a Simple Non-Invasive Technique for Measuring Access Flow and Is Reliable to 

Monitor for Vascular Access Stenosis in Children Receiving Hemodialysis,” JASN Abstracts, Vol. 11, No. 3, p. 185A, 2000. HD148A 
Goldstein, S.L., Allsteadt, A., Smith, C.M., Currier, H., "Proactive monitoring of pediatric hemodialysis vascular access: effects of ultrasound

dilution on thrombosis rates," Kidney International, Vol. 62, No. 1, p. 272-275, 2002. HD261A
Goldstein, S.L., Smith, C.M., Currier, H., "Noninvasive Interventions to decrease hospitalization and associated costs for pediatric patients

receiving hemodialysis," Journal of the American Society of Nephrology, Vol. 14, No. 8, p. 2127-2131, 2003. HD313A
General Pediatric - Hemodialysis
Sharma, A., Espinosa, P., Bell, L., Tom, A., Rodd, C., "Multicompartment Urea Kinetics in Well-Dialyzed Children," Kidney International, 

Vol. 58, No. 5, p. 2138-2146, 2000. HD188A



Rev. 11/17/05 page 10

C. Flow Increase after Angioplasty
Tessitore, N., Bedogna, V., Mansueto, G., Gammaro, L., Morana, G., Lipari, G., DiBiase, V., Maschio, G., “Angioplasty (PTA) of subclinical 

stenoses and survival of native arteriovenous fistula (AVF)  for haemodialysis: prospective randomized study,” Nephrology Dialysis 
Transplantation Abstracts, Vol. 17, p. 15, 2002. HD269A

Van Der Linden, J., Smits, J.H.M., Assink, J.H., Wolterbeek, D.W., Zijlstra, J.J., De Jong, G.H.T., Van Den Dorpel, M.A., Blankestijn, P.J., 
“Short- and Long-Term Functional Effects of Percutaneous Transluminal Angioplasty in Hemodialysis Vascular Access,” Journal of the 
American Society of Nephrology, Vol. 13, No. 3, p. 715-720, 2002. HD256A

Tonelli, M., Hirsch, D., Clark, T., Jindal, K., "Outcome of Stenoses in AV Fistulae (AVF) Detected by Ultrasound Dilution (UD) Screening and 
Treated with Angioplasty (PTA)," JASN Abstracts, Vol. 12, p. 304A, 2001. HD207A 

Schwab, S.J., Oliver, M.J., Suhocki, P., McCann, R., “Hemodialysis Arteriovenous Access: Detection of Stenosis and Response to Treatment
by Vascular Access Blood Flow, Kidney International, Vol. 59, No. 1, p. 358-362, 2001. HD172A

Ahya, S.N., Windus, D.W., Vesely, T.M., "Flow in Hemodialysis Grafts After Angioplasty: Do Radiologic Criteria Predict Success?" 
Kidney International, Vol. 59, No. 5, p. 1974-1978, 2001. HD175A

Murray, B.M., Rajczak, S., Basharat, A., Herman, A., Mepani, B., "Assessment of Access Blood Flow After Preemptive Angioplasty," 
American Journal of Kidney Diseases, Vol. 37, No. 5, p. 1029-1038, 2001. HD176A

Bonforte, G., Zerbi, S., Pasi, A., Rivera, R., Surian, M., "Early Stenosis Diagnosis by Access Flow Monitoring," Vascular Access Society 
Abstracts, 2nd International Congress, p. 127, 2001. HD181A

Besarab, A., "Access Monitoring Methods," Blood Purification, Vol. 18, No. 4, p. 255-259, 2000. HD190A
Van der Linden, J., Andhyiswara, T., Yo, T.I., De Smet, A.A.EeA., Van Saase, J.L.C.M., Van den Dorpel, M.A., " Short Term Results of 

Percutaneous Transluminal Angioplasty for Stenosis in PTFE Grafts." Angioaccess for Hemodialysis, 2nd International Multidisciplinary 
Symposium. May 31-June 2, 1999, p. 131. HD107A

Van der Linden, J., de Smet, A.A.E.A.,Yo, T.I., van der Linden, A.N., van Saase, J.L.C.M., van den Dorpel, M.A., “Functional Effects of 
Angioplasty for Stenosis in PTFE Grafts,” JASN Abstracts, Vol. 10, p. 222A, 1999. HD113A

Ahya, A.N., Windus, D.W., Vesely, T.M., Lattimore, B.A., “Utility of Radiologic Criteria for Predicting Access Flow after Percutaneous  
Transluminal Angioplasty,” JASN Abstracts, Vol. 10, p. 200A, 1999. HD128A

Agarwal, R., McDougal, G., "Buzz in the axilla: a new physical sign in hemodialysis forearm graft evaluation," American Journal of Kidney 
Disease, Vol. 38, No. 4, p 853-857, 2001. HD255A

Spergel, L.M., Holland, J., Duda, C.R., Bosch, J.P., Bander, S.J., “Balloon Angioplasty (PTA) Has Only Limited Efficacy in the Treatment of
Hemodialysis (HD) Vascular Access Stenoses (VAS),” JASN Abstracts, Vol.10, p. 219A, 1999. HD115A

Smits, J.H.M., van der Linden, J., van den Dorpel, M.A., Blankestijn, P.J., “Hemodialysis Access Flow after Percutaneous Transluminal 
Angioplasty (PTA),” JASN Abstracts, Vol. 11, p. 197A, 2000. HD151A

Bacchini, G., Cappello, A., La Milia, V., Andrulli, S., Locatelli, F., “Color Doppler ultrasonography imaging to guide transluminal angioplasty of 
venous stenosis,” Kidney International, Vol. 58, No. 4, p. 1810-1813, 2000. HD164A

Nassar, G.M., Achkar, K., Suki, W.N., Brennan, S., Gonzales, J.M., Khan, A-J, Rhee, E., Campbell, J., Jameyson, P.,  “Improvement of 
Hemodialysis Vascular Access Blood Flow Rate with Angioplasty: Results form a Vascular Access Surveillance Program Using 
Transonics,” JASN Abstracts, Vol. 14, p. 723A, 2003. HD327A

Murray, B.M., “Does Postangioplasty Access Blood Flow (ABF) Predict Outcomes in Arteriovenous Grafts (AVGs)?,” JASN Abstracts, 
Vol. 14, p. 723A, 2003. HD322A 

Amin, Z., Vesely, T.M., “Correlation of Intragraft Blood Flow with Characteristics of Stenosis Found during Diagnostic Fistulography,” 
JASN Abstracts, Vol. 14, p. 723A, 2003. HD321A

Levine, M.I., Rismeyer, A.E., Wallach, J.D., Matthew, H.H, “Patency Rates and Intra-Access Blood Flow (Qa) When Using the Angioflow 
Catheter (AC) to Verify Arteriovenous Dialysis Vascular Access Percutaneous Angioplasty Success,” JASN Abstracts, 
Vol. 14, p. 724, 2003. HD319A

Seyed-Ali Sadjadi, Thu Tang, James I. McMillan, Robert S. Vannix, “Impact of Angioplasty Alone or Angioplasty Plus Stenting on Hemodialysis
Vascular Access Function,” JASN ABstracts 2005. HD7060A

I. Vascular Access Patency cont.
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––



II. Dialysis Adequacy
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––  

A. Zero Vascular Access Recirculation - A New Reality

Krivitski, N.M., “Novel Method to Measure Access Flow during Hemodialysis by Ultrasound Velocity Dilution Technique,” ASAIO Journal, Vol. 41, 
No. 3, p. M741-M745, 1995. HD4T       

Depner, T.A., Krivitski, N.M., MacGibbon, D., “Hemodialysis Access Recirculation (Rc) Measured by Ultrasound Dilution,” ASAIO Journal, 
Vol. 41, No. 3, p. M749-M753, 1995. HD6V    

Kapoian, T., Steward, C.A., Sherman, R.A., “Validation of a Revised Slow-stop Recirculation Method,” Kidney International, Vol. 52, No. 3, 
p. 839-842, 1997. HD20V   

Alloatti, S., Molino, A., Bonfant, G., Ratibondi, S., Bosticardo, G.M., “Measurement of Vascular Access Recirculation Unaffected by 
Cardiopulmonary Recirculation: Evaluation of an Ultrasound Method,” Nephron, Vol. 81, No. 1, p. 25-30, 1999. HD35V   

MacDonald, J., Sosa, M., Krivitski, N.M., Glidden, D., Sands, J.J., “Identifying A New Reality: Zero Vascular Access Recirculation Using 
Ultrasound Dilution,” ANNA Journal, Vol. 23, No. 6, p.603-608, 1996.   HD4A 

Twardowski, Z.J., Van Stone, J.C., Haynie, J.D., “All Currently Used Measurements of Recirculation in Blood Access by Chemical Methods 
are Flawed Due to Intradialytic Disequilibrium or Recirculation at Low Flow,” American Journal of Kidney Diseases, Vol. 32, No. 6, 
p.1046-1058, 1998.   HD84A 

Sands, J., Krivitski, N.M., “Access Recirculation in Hemodialysis,” Vascular Access for Hemodialysis—V, Chapter 28, Proceedings of the Fifth 
Symposium on Dialysis Access, 1996, Tucson, AZ,” W.L. Gore & Associates, Inc., Precept Press, M.L. Henry, R.M. Ferguson, eds,
p. 263-267, 1997. HD9A

Schneditz,  Daniel, “Recirculation, a Seemingly Simple Concept” Nephrology Dialysis Transplantation, Vol. 13, No. 9, p. 2191-2193, 1999. HD3E
Lindsay, R.M., Bradfield, E., Rothera, C., Kianfar, C., Malek, P., Blake, P.G., “A Comparison of Methods for the Measurement of Hemodialysis

Access Recirculation and Access Blood Flow Rate,” ASAIO Journal, Vol. 44, p. 62-67, 1998. HD44A    
Lindsay, R.M., Rothera, C., Blake, P.G., “A Comparison of Methods for the Measurement  of Hemodialysis Access Recirculation, An Update,”

ASAIO Journal, Vol. 44, No. 3, p.191-193, 1998. HD52A
Lindsay, R.M., “Assessment of Access Recirculation during Hemodialysis” Current Opinion in Nephrology and Hypertension, Vol.6, 

p. 570-574, 1997. HD53A
Barril, G., Besalda, E., Andrioni, T., Cigarran, S., Cirugeda, A., Fdez Perpen, A., Selgas, R., "Two Years of Vascular Access (VA) Monitorization 

by Dilutional Methodology (Transonic HD01)," Vascular Access Society Abstracts, 2nd International Congress, p. 66, 2001. HD183A
Tordoir, J.H.M., Hassell, D.R.M., van der Sande, F.M., Kooman, J.P., Leunissen, K.M.L., "Optimizing Dialysis Dose by Increasing Blood Flow 

Rate in Patients with Reduced Vascular Access Flow," Vascular Access Society Abstracts, 2nd International Congress, p. 69, 2001. HD186A
Weitzel, W.F., Khosla, N., Rubin, J.M., "Retrograde Hemodialysis Access Flow During Dialysis as a Predictor of Access Pathology," American 

Journal of Kidney Diseases, Vol. 37, No. 6, p. 1241-1246, 2001. HD187A
Wang, E., Schneditz, D., Kaufman, A.M., Levin, N.W., "Sensitivity and Specificity of the Thermodilution Technique in Detection of Access 

Recirculation," Nephron, Vol. 85, No. 2, p. 134-141, 2000. HD192A
Wang, E., Schneditz, D., Ronco, C., Levin, N.W.,  “ Surveillance of fistula function by frequent recirculation measurements during high 

efficiency dialysis,” ASAIO Journal, Vol. 48, No. 4, p. 394-307, 2002.  HD265A
Schneiditz, D. Krivitski, N.M.,  "Vascular Access Recirculation: Measurement and Clinical Implications," Ronco C. Levin (eds) Hemodialysis

Vascular Access and Peritoneal Dialysis Access. Contrib Nephrol, Basel, Karger, Vol. 142, pp. 254-268, 2004. HD373A 
Senécal, L., Saint-Sauveur, E., Leblanc, M., "Blood Flow and Recirculation Rates in Tunneled Hemodialysis Catheters," ASAIO Journal, 

Vol. 50, No. 1, p. 94-97, 2004. HD356A
Ikizler, T.A., Pupim, L.B., Brouillette, J.R., Levenhagen, D.K., Farmer, K., Hakim, R.M., Flakoll, P.J., "Hemodialysis Stimulates Muscle and 

Whole Body Protein Loss and Alters Substrate Oxidation," American Journal of Physiology Endocrinology Metabolism, Vol. 282, No. 1, 
p. E107-E116, 2002. HD376A

Basile C, Ruggieri G, Vernaglione L, Montanaro A, Giordano R., “A comparison of methods for the measurement of hemodialysis access 
recirculation,” .J Nephrol. 2003 Nov-Dec;16(6):908-13.    HD411A 

Carson RC, Kiaii M, MacRae JM, “Urea clearance in dysfunctional catheters is improved by reversing the line position despite 
increased access recirculation,” Am J Kidney Dis.. 2005 May;45(5):883-90. HD6929A

Abstracts
Weijmer, M.C., Vervloet, M.G., Ter-Wee, P.M., “Low recirculation rates and good actual blood flow in temporary jugular,” JASN Abstracts,

Vol. 13, p. 236A,  2002. HD295A
Kanagasundaram, N.S., Green, T., Larive, B., Varcia, M.A., Daugirdas, J.T., Depner, T.A., Paganini, E.P., "Dosing Intermittent Hemodialysis 

(HD) in the Acute Renal Failure (ACF) Patient--Blood-Side Methods Overestimate Urea Removal," JASN Abstracts,Vol. 12, p. 450A, 2001.HD204A
Kislukhina, J., Kislukhin, V.V., "Computer simulation of a mathematical model for clearance of sodium by a dialyzer," JASN Abstracts,

Vol. 12, p. 451A, 2001. HD233A 
Kislukhin, V.V., "Urea rebound after hemodialysis (HD) explained by a vasomotion model," JASN Abstracts, Vol. 12, p. 451A,  A2332, 2001. HD234A 
Besarab, A., Frinak, S., Lubkowski, T., Ramanathan, S., Kaiser, J., Escobar, F., “Is It Time to Abandon Access Recirculation (AR) As a Test 

of Access Dysfunction?,” JASN Abstracts, Vol. 8, p. 153A, 1997 .   HD21A  
Depner, T.A., Eder, L.A., “Changes in Access Blood Flow & Appearance of Recirculation during Hemodialysis,” XIIIth International 

Congress of Nephrology Abstracts, p. 570, 1995.    HD2A     
Kapoian, T., Miller, A.J., Sherman, R.A., “Validation of a Revised Slow/Stop Flow Recirculation (R) Method,” JASN Abstracts, Vol. 7, No. 9, 

p. 1410, 1996.   HD22V     
Lindsay, R., Bradfield, E., Rothera, C., Kianfar, C., Malek, P., Blake, P.G., “A Comparison of Methods for the Measurement of Access 

Recirculation  [AR] and Access Flow  [Qa],” JASN Abstracts, Vol. 7, p.1412, 1996; ASAIO Abstracts, Vol. 43, No. 2, p. 70, 1997.   HD29V  
Lindsay, R., Blake, P.G.,  Rothera, C., Kianfar, C., “The Effect of Access Recirculation on Solute Clearance during Hemodialysis [HD],”  

JASN Abstracts, Vol. 8, p. 287A, 1997.   HD35A  
Mishkin, G.J., von Albertini, B., Barlee, V., Lew, S.Q., Vassalotti, J.A., Valasquez, M.T., Bosch, J.P., “Specificity and Sensitivity of Ultrasound 

Dilution for Access Recirculation (AR) Measurements,” JASN Abstracts, Vol. 7, No. 9, p.1409, 1996. HD21V    
Priester-Coary, A., Dunea, G., Daugirdas, J.T., “Access Recirculation (AR) by Ultrasonic Dilution Compared to a 20 Sec Slow Flow Urea 

page 11Rev. 11/17/05



page 12

Method,” JASN Abstracts, Vol. 6, No. 3, p. 489, 1995.   HD3A
Schneditz, D., Wang, E., Levin, N., “Measurement of Access Flow (QAC) and Cardiopulmonary Recirculation (CPR) by Constant Infusion 

Principle,”  JASN Abstracts, Vol. 8, p. 171A, 1997.    HD31A  
Shapiro, W., Gurevich, L., “Inadvertent Reversal of Hemodialysis Lines - A Possible Cause of Decreased Hemodialysis (HD) Efficiency,”  

JASN Abstracts, Vol. 8, p. 172A, 1997.  HD32A  
Subra, J.F., Choulet, P., Tollis, F., Trouvé, R., Riberi, P., “Hemodialysis Access Recirculation Evaluation by Ultrasound Dilution,” Nephrology 

Dialysis Transplantation Abstracts, Vol. 11, No. 6, p. 287, 1996. HD18V
Visscher, V.A., Kloppenburg, W.D., deJong, P.E., Huisman, R.M., “Access Recirculation in Hemodialysis Detected by Ultrasound Dilution

and Urea Dilution Methods,” Nephrology Dialysis Transplantation Abstracts, Vol. 11, No. 6, p. 218, 1996. HD19V  
Basile, C., Ruggieri, G., Vernaglione, L., Schiasvone, M.G., Montanaro, A., Giordano, R., "Comparison of Methods for the Measurement 

of Hemodialysis Recirculation (AR),"  JASN Abstracts, Vol. 10, p. 201, 1999. HD43V
Oules, R., Granolleras, C., Cardot, M., Branger, B., Fourcade, J., Shaldon, S., "Access Recirculation and Flow in Hemodialysis Patients: 

Sensitivity Validation of the Ultrasound Velocity Dilution Technique," JASN Abstracts, Vol. 10, p. 335A, 1999. HD44V 

B. Discrepancy between Prescribed and Delivered Pump Flow (Qb) in the Vascular Access
Evanson, J.A., Ikizler, T.A., Wingard, R., Knights, S., Shyr, Y., Schulman, G., Himmelfarb, J., Hakim, R.M., “Measurement of the Delivery

of Dialysis in Acute Renal Failure,”  Kidney International, Vol. 55, No. 4, p. 1501-1508, 1999. HD87A
Smits, J.H.M., Blankestijn, P.J., “Thrombosis-Free Hemodialysis Grafts: A Possibility for the Next Century, ” Seminars in Dialysis,  

Vol. 12, No. 1 p. 44-49, 1999.                   HD85A   
Sands, J.J., Glidden, D., Jacavage, W., Jones, B.,“Difference between Delivered and Prescribed Blood Flow (QB) in Hemodialysis,” 

ASAIO Journal, Vol. 42, No. 5 p. M717-M719, 1996. HD5A 
Depner, T.A., Rizwan, S., Stasi, T.A., “Pressure Effects on Roller Pump Blood Flow during Hemodialysis,” ASAIO Transactions, 

Vol. 36, No. 3, p. M456-M459, 1990. HD10A
Kelber, J., Deimez, J.A, Windus, D.W., “ Factors Affecting Delivery of High-Efficiency Dialysis Using Temporary Vascular Access,” 

American Journal of Kidney Diseases, Vol. 22, No. 1, pp. 24-29, 1993. HD19A
Mankus, R.A., Ash, S.R., Sutton, J.M., “Comparison of Blood Flow Rates and Hydraulic Resistance between the Mahurkar Catheter,

the Tesio Twin Catheter, and the Ash Split Catheter,” ASAIO, Vol. 44, No. 5, p. M532-534, 1998. HD77A
Teruel, J.L., Lucas, M.F., Marcen, R., Rodriquez, J.R., Sanchez, J.L., Rivera, M., Liano, F., Ortuno, J., "Differences between Blood Flow as

Indicated by the Hemodialysis Roller Pump & Blood Flow Measured by an Ultrasonic Sensor," Nephron, Vol. 85, No. 2, p. 142-147, 2000. HD145A
Ward, R.A., “Blood Flow Rate: An Important Determinant of Urea Clearance and Delivered Kt/V,”  Advances in Renal Replacement Therapy,

Vol. 6, No. 1, p. 75-79, 2001. HD193A
Ouseph, R., Ward, R.A., “Increasing Dialysate Flow Rate Increases Dialyzer Urea Mass Transfer-Area Coefficients during Clinical Use,” 

American Journal of Kidney Diseases, Vol. 37, No. 2, p. 316-320, 2001. HD194A
Goldstein, S.L., Allsteadt, A., Smith, C.M., Currier, H., "Proactive monitoring of pediatric hemodialysis vascular access: effects of ultrasound 

dilution on thrombosis rates," Kidney International, Vol. 62, No. 1, p. 272-275, 2002. HD261A
Mehta, H.K., Deabreu, D., McDougall, J.G., Goldstein, M.B., "Correction of Discrepancy Between Prescribed and Actual Blood Flow Rates in

Chronic Hemodialysis Patients with Use of Larger Gauge Needles," American Journal of Kidney Diseases, Vol. 39, p. 1231-1235, 2002.    HD262A

Abstracts
Shapiro, W., Gurevich, L., “The Effect of Arterial Needle Size on Dialyzer Blood Flow as Measured by Ultrasound Dilution (UD),” 

JASN Abstracts, Vol. 7, No. 9, p.1419, 1996.  HD14A
Shapiro, W., Gurevich, L., “Inadvertent Reversal of Hemodialysis Lines - A Possible Cause of Decreased Hemodialysis (HD) Efficiency,”  

JASN Abstracts, Vol. 8, p. 172A, 1997. HD32A  
Arkouche, W., Delawari, E., Sibai, R., Abdullah, E., “Dialysis Dose Measured by Ionic Dialysance Compared to Total Dialysate Collection,”

JASN Abstracts, Vol. 9, p. 293A, 1998. HD73A    
Kapoian, T, .Steward, C.A., Acevedo, A.R., Haddam, D.A., Sherman, R.A., “Unrecognized Fall in Delivered BRF (Qb) and Kt/V from 

Blood Lines with 8mm Blood Pump Segment,” JASN Abstracts, Vol. 9, p. 297A, 1998. HD75A

Besarab, A., Frinak, S., Zasuma, G., “Blood Tubing Type Affects Delivered Kt/V,” JASN Abstracts, Vol. 13, p. 412A,  2002.  HD278A
Ahmed, J., Besarab, A., Lubloswki, T., Frinak, S., "Not all manufactured blood tubing sets are equal: Effects on QB and Kt/V," 

ASAIO Journal, 2003 Abstracts, Vol. 49, No. 2, p. 198, 2003. HD350A 
Level, C., Lasseur, C., Chauveau, P., Bonarek, H., Perrault, L., Combe, C., "Performance of twin central venous datheters: Influence 

of the inversion of inlet and outlet on recirculation," Blood Purification, Vol. 20, No.2, p. 182-188, 2002. HD251A 
Leblanc, M., Bosc, J-Y, Vaussenat, F., Maurice, F., Leray-Moragues, H., Canaud, B., “Effective Blood Flow and Recirculation Rates 

in Internal Jugular Vein Twin Catheters: Measurement by Ultrasound Velocity Dilution,”  American Journal of Kidney Diseases,
Vol. 31, No. 1, p. 87-92, 1998. HD43A   

Leblanc, M., Bosc, J-Y, Paganini, E.P.,  Canaud, B., “Central Venous Catheter Dysfunction,” Advances in Renal Replacement Therapy,                            
Vol. 4, No. 4, p.377-389, 1997. HD45A

Mankus, R.A., Ash, S.R., Sutton, J.M., “Comparison of Blood Flow Rates and Hydraulic Resistance between the Mahurkar Catheter,
the Tesio Twin Catheter, and the Ash Split Catheter,”  ASAIO Journal, Vol. 44, No. 5, p. M532-M534, 1998. HD77A

II. Dialysis Adequacy cont.
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––   

A. Zero Vascular Access Recirculation - A New Reality cont.

Abstracts cont.

Rev. 11/17/05



page 13

II. Dialysis Adequacy cont.
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––   
C. Catheters (Recirculation and Delivered Flow) 

Rev. 11/17/05

Sands, J.J., Glidden, D., Jacavage, W., Jones, B.,“Difference between Delivered and Prescribed Blood flow (QB) in Hemodialysis,” 
ASAIO Journal, Vol. 42, No. 5 p. M717-M719, 1996. HD5A     

Depner, T.A., Rizwan, S., Stasi, T.A., “Pressure Effects on Roller Pump Blood Flow during Hemodialysis,” ASAIO Transactions, 
Vol. 36, No. 3, p. M456-M459, 1990. HD10A

Kelber, J., Deimez, J.A, Windus, D.W., “ Factors Affecting Delivery of High-Efficiency Dialysis Using Temporary Vascular Access,” 
American Journal of Kidney Diseases, Vol. 22, No. 1, pp. 24-29, 1993. HD19A    

Twardowski, Z.J., Van Stone, J.C., Haynie, J.D., “All Currently Used Measurements of Recirculation in Blood Access by Chemical Methods 
are Flawed Due to Intradialytic Disequilibrium or Recirculation at Low Flow,” American Journal of Kidney Diseases, Vol. 32, 
No. 6, p.1046-1058, 1998.   HD84A

Little, Mark A., Conlon, P.J., Walse, J.J., “Access Recirculation in Temporary Hemodialysis Catheters as Measured by the Saline 
Dilution Technique,” American Journal of Kidney Diseases, Vol. 36, No. 6, p.1135-1139, 1998.   HD171A

van Heijst AF, van der Staak FH, de Haan, A.F.,  Liem KD,  Festen, C., Gevens, W.B., van der Bor, M., “Recircualtion in Double Lumen 
Catheter Veno-Venous Extracorporeal membrance Oxygenation Measured by an Ultrasound Dilution Technique,” ASAIO Journal 2001; 
47:372-376. HD379A 

Abstracts
Philibert, D., Agharazii, M., Audy, E., Langlois, S., Desmeules, S., “Clinical Experience with a Chronic Hemodialysis 

Catheter with Symmetrical Tip Configuration (PalindromeTM).,” JASN Abstracts 2005. HD7059A 
Hachicha, M., Bellou, M., Huu, T.C., Hestin, D., Kessler, M., "Access recirculation in tunneled catheters: normal versus reversed lines: 

measurement by ultrasound velocity dilution," JASN Abstracts, Vol. 12, p. 289A,  A1486, 2001. HD217A 
Trerotola, S.O., Kraus, M.A., Shah, H., Namyslowski, J., Johnson, M.S., Stecker, M.S., Patel, N., "Randomized comparison of split tip 

Vs step tip high flow hemodialysis catheters," JASN Abstracts, Vol. 12, p. 305A,  A1568, 2001. HD211A 
Beathard, G.A., Jefferson, V.A., Carter, M.J., “Clinical Evaluation of a Subcutaneous Dialysis Access Port,” JASN Abstracts, Vol. 9, 

p. 167A, 1998. HD57A
Trerotola, S.A., Kraus, M., Gassensmith, C., Ambrosius, W.T., “Randomized Study of Conventional Versus High Flow Hemodialysis 

Catheters,” JASN Abstracts, Vol. 9,  p. 185A, 1998. HD70A
Kapoian, T., Syed, S.T., Sherman, A., “An Assessment of Central Vein (CV) Hemodialysis Catheter Function,” JASN Abstracts,  Vol. 8,

p. 161A, 1997.    HD24A  
Leblanc, M., Bosc, F., Vaussenat, F., Leray, H., Maurice, F., Gerred, L.J., Canaud, B., “Effect Blood Flow and Recirculation Rates 

on Internal Jugular Vein Twin Catheters: Measurement by Ultrasound Dilution,”  JASN Abstracts, Vol. 8, p. 165A, 1997.  HD29A  
Shapiro, W., Gurevich, L., “Inadvertent Reversal of Hemodialysis Lines - A Possible Cause of Decreased Hemodialysis (HD)  Efficiency,”  

JASN Abstracts, Vol. 8, p. 172A, 1997.  HD32A  
Brugger, J., Finch, D., “Flow Rate Comparisons for Long Term, Cuffed, Central Venous Catheters and a Novel Subcutaneous Venous 

Access System (VAS),” JASN Abstracts, Vol. 8, p. 154A, 1997. HD36A 
Burbank, J., Finch, D., “A New Subcutaneous Vascular Access System for Hemodialysis and Apheresis: Animal Studies,” JASN 

Abstracts, Vol. 8, p. 154A, 1997.  HD37A 
Sands, J., Jabayc, P., Miranda, C., “Delivered Blood Flow in Cuffed Central Venous Dialysis Catheters,” ASAIO Abstracts, Vol. 43,

No. 2, p. 69, 1997. HD18A
Mandelbaum, A.P., Fusser, M., Wiesel, M.,  "Efficacy of a New Double-Lumen, Unipuncture Hemodialysis Access Needle with 

Continuous Blood Flow - First Results," JASN Abstracts, Vol. 10, p. 211A, 1999. HD130A
Hachicha, M., Huu, T.C., Bellou, L., Cannard, L., Kessler, M., “Permanent Catheter Implantation Via a Persistent Left Superior Vena Cava,” 

JASN Abstracts, Vol. 13, p. 711A,  2002. HD290A 
Dipchand, C.S., Jindal, K.K., Keough-Ryan, T.M., Thompson, K.J.,  Hirsch, D., “The Relationship between URR and Recirculation in Temporary

Dialysis Catheters,” JASN Abstracts, Vol 14, p. 237A, 2003. HD341A 
Tal, M.G., “The Spiral Catheter: A New Bi-Directional Symmetric Dialysis Catheter-Flow and Recirculation in a Swine Model,” JASN Abstracts, 

Vol 14, p. 242A, 2003. HD340A 
Carson, R.C., Macrae, J., Kiaii, M., "Blood Pump Speed, Recirculation, and Urea Clearance in Hemodialysis Patients with Dysfunctional 

Catheters," ASAIO Journal, 2003 Abstracts, Vol. 49, No. 2, p. 200, 2003. HD346A
Mulec, H., Henriksson, E-L., Fransson, E.,  Dahlberg, P., “Meticulous Medical Care Provides Minimum of Complications and Excellent 

Survival of Tunneled Central Venous Catheters,” ASN Abstracts 2004  [SA-PO313] HD397A



Rev. 11/17/05 page 14

III. Cardiac Output and Central  Blood Volume
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––   
Methodology and Validations
Krivitski, N.M., “Novel Method to Measure Access Flow during Hemodialysis by Ultrasound Velocity Dilution Technique,” ASAIO Journal,

Vol. 41, No. 3, p. M741-M745, 1995. HD4T    
Krivitski, N.M., Depner, T.A., “Cardiac Output and Central Blood Volume during Hemodialysis: Methodology,” Advances in Renal

Replacement Therapy, Vol. 6, No. 3, p. 225-232, 1999. HD8T    
Nikiforov, U.V., Kislouchine, V.V., Chaus, N.I., “Validation of a New Method to Measure Cardiac Output during Extracorporeal 

Detoxification,” ASAIO Journal Vol. 42, No. 5, p. M903-M905, 1996. HD15V  
Kislouchine, V.V., Dean, D.A., “Validation of a Novel Ultrasound Dilution Method to Measure Cardiac Output during Hemodialysis,”

ASAIO Journal, Vol. 42, No. 5, p. M906-M907, 1996. HD16V   
Sands, J.J., Glidden, D., Miranda, C., “Access Flow Measured during Hemodialysis,” ASAIO Journal, Vol. 42, p. M530-M532, 1996.  HD6A
Pandeya, S., Lindsay, RM., "The Relationship between Cardiac Output and Access Flow during Hemodialysis." ASAIO Journal, Vol. 45, 

No. 3, p. 135-138, 1999. HD89A
Leypoldt, J.K., Lindsay, R.M., “Hemodynamic Monitoring during Hemodialysis,” Advances in Renal Replacement Therapy, Vol. 6, 

p. 233-242, 1999. HD93A
Hoeben, H., Abu-Alfa, A.K., Mahnensmith, R., Perazella, M.A., "Hemodynamics in patients with intradialytic hypotension treated with cool 

dialysate or midodrine," American Journal of Kidney Diseases, Vol. 39, No. 1, p. 102-107, 2002. HD249A 
Prakash, S., Reddan, D., Heidenheim, AP, Kianfar, Lindsay, R.M. “ Central, peripheral and other blood volume changes during hemodialysis,” 

ASAIO Journal, Vol. 48, No. 4, p. 379-382, 2002. HD264A

Rivera, R., Bonforte, G., Zerbi, S., Orani, A., Mircoli, L., Mandolfo, S., Arrigo, G., “Cardiac and Hemodynamic Response to Standard Bicarbonate
Hemodialysis,” 9th European Meeting on Cardionephrology, p. 345-348, 2002. HD302A

MacRae, J.M., Pandeya, S., Humen, D.P., Krivitski, N., Lindsay, R.M., “Arteriovenous Fistula-Associated High-Output Cardiac Failure: 
A Review of Mechanisms,” AJKD 43(5) May 2004. HD378A

MacRae JM, Pandeya S, Humen DP, Krivitski N, Lindsay RM., “Arteriovenous fistula-associated high-output cardiac failure: a review of 
mechanisms., “Am J Kidney Dis. 2004 May;43(5):e17-22.   HD408A 

Abstracts
Ondocin, P.T., Harish, D., Narsipur, S.S., "The influence of beta blockade on autonomic neuropathy and cardiovascular function in  

patients on hemodialysis (HD)," JASN Abstracts, Vol. 12, p. 404A, 2001. HD243A 
Harish, D., Ondocin, P.T., Narsipur, S.S., "The influence of an angiotensin converting  enzyme inhibitor (ACEI) on autonomic neuropathy 

and cardiovascular function in patients on hemodialysis (HD)," JASN Abstracts, Vol. 12, p. 382A, 2001. HD240A 
Hoeben, H., Abu-Alfa, A.K., Mahnensmith, R., Perazella, M.A., "Hemodynamic measurements in patients with IDH on therapy with either 

cool dialysate or midodrine," JASN Abstracts,  Vol. 12, p. 384A, 2001. HD220A 
Pandeya, S., Lindsay, R.M., “Cardiac Output and Access Flow during Hemodialysis [HD]: Are They Related?,”  JASN Abstracts, 

Vol. 9, p. 179A, 1998. HD74A    
Krivitski, N.M., “Cardiac Output Measurement in Extracorporeal Systems by Ultrasound Velocity Dilution,” ASAIO Abstracts, 

Vol. 40, p. 82, 1994. HD3T
Depner, T.A., Krivitski, N.M., “Influence of Access Blood Flow (AF) on Systemic Blood Flow in Hemodialysis Patients,” 

JASN Abstracts, Vol. 8, p. 155A, 1997.  HD23A  
Depner, T., Ganel, J., Kislukhin, V., Krivitski, N.M., “Peripheral Resistance and Systemic Blood Flow in Hemodialysis Patients,” JASN 

Abstracts, Vol. 9, p. 170A, 1998. HD58A
Pandeya, S., Lindsay, R.M., “The Relationship between Cardiac Output and Access Flow during Hemodialysis,” ASAIO Journal, 

Vol. 44, No. 2, p. 64A, 1998. HD50A
Krivitski, N.M., Depner, T.A.,  “Central Blood Volume Monitoring - New Technology for Hemodialysis,” JASN Abstracts, Vol. 7, No. 3, 

p. 1517, 1996. HD5T
Depner, T.A., Krivitski, N.M., “Central Blood Volume: A New Criterion for Predicting Morbid Events during Hemodialysis,” JASN Abstracts, 

Vol. 7, No. 9, p. 1511, 1996. HD15A
Krivitski, N.M., Kislukhin, V., Snyder, J., Depner, T., "Measurement of Cardiac Output and Central Blood Volume during Hemodialysis:

Sources of Error." 25th International Congress of Nephrology Abstract, p. 333. May 1999. HD95A
Huu, T. C., Suty-Selton, C., Bellou, M., Ladriere, M., Juilliere, Y., Kessler, M., "Access Flow (Qac) and Cardiac Output (CO)  Measurements 

by Non-Invasive Methods in Hemodialysed Patients." Angioaccess for Hemodialysis, 2nd International Multidisciplinary Symposium. 
May 31-June 2, 1999, p. 170. HD108A

Huu, T.C., Suty-Shelton, C., Bellou, M., Frimat, L., Juilliere, Y., Kessler, M., “Non-Invasive Measurement of Access Flow (Qac) and 
Cardiac Output (CO) in Hemodialysis Patients," Nephrology Dialysis Transplantation, Vol. 14, No. 9, p. A175, 1999 HD50V 

Barril, G., Cirugeda, A., Fdez  Perpen, A., Alvarez, V., Bernis, C., Schez Tomero, J.A., Traver, J.A., Selgas, R., "Vascular Access (VA) 
Assessment by Dilutional Methodology (Transonic QC)," JASN Abstracts, Vol. 10, p. 201A, 1999. HD42V

Huu, T.C., Suty-Selton, C., Panescu, V., Achicha, M., Juilliere, Y., Kessler, M., Brabois, C.H.U., "Detection of High Access Flow (Qac) and 
Cardiac Output (CO) in Hemodialysed Patients,"  JASN Abstracts, Vol. 10, p. 202A, 1999. HD129A

Schneditz, D., Haditsch, B., Krisper, P., Kenner, T., Hinghofer-Szalkay, H., Wang, E., Levin, N.W., "Systematic Underestimation of Cardiac 
Output by Thoracic Bioimpedance in Hemodialysis Patients: Relation to Access Blood Flow,"  JASN Abstracts, Vol. 10, p. 217A, 1999. HD131A

Depner, T.A., Kislukhin, V.V., Krivitski, N.M., “Contraction of Central Blood Volume and Reduced Cardiac Index in Hemodialyzed Diabetic 
Patients,” JASN Abstracts, Vol. 11, No. 3, p. 263A, 2000. HD154A 



Rev. 11/17/05 page 15

III. Cardiac Output and Central  Blood Volume
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––   
Methodology and Validations Abstracts cont.

Dobson, A., Kislukhin, V.V., Krivitski, N.M, Depner, T.A., “Cardiac End Diastolic Blood Volume from Cardiac Output during Dialysis,” JASN 
Abstracts, Vol. 11, No. 3, p. 264, 2000. HD155A 

Kiaii, M., Kianfar, A., Heidenheim, A., Lindsay, R.M.,  “What “Blood Volume” Do We Dialyze?,” JASN Abstracts, Vol. 11, No. 3, p. 277, 2000. HD156A 

Ross, "Abstract," unpublished, 2001. HD189A
Tucker T., Nadolski, S., Smith, I., Hamilton, T., Lasseter, P., “Central Hemodynamic (CH) Profiling during Outpatient 

Hemodialysis (HD),” JASN Abstracts, Vol. 13, p. 209A,  2002. HD268A
Tucker, T., Nadolski, S., Smith, I., Lasseter, P., Hamilton, T., “Unrecognized Deterioration of Cardiac Function during 

Hemodialysis,” JASN Abstracts, Vol. 13, p. 213A,  2002. HD267A
Haditsch, B., Waber, P., Krisper, P., Holzer, H., Schneditz, D., “Cardiac Output during Hemodialysis,” JASN Abstracts, 

Vol 14, p. 487A, 2003.  HD335A 
Yue, S.V., Chin, A.I., Depner, T.A., “Differences in Cardiac Output in Hemodialysis Patients with Grafts Versus Native Fistulae,” 

JASN  Abstracts, Vol 14, p. 722A, 2003. HD334A 
van der Mark, W., Boer, P., Blankenstijn,  P.J., Blood Flow in Brachiocephalic AVF Represents a Greater Percentage of 

Cardiac Output Than That in Radiocephalic AVF,”  ASN Abstracts 2004 HD388A
Jensen, D., Jensen., J.D., “Cardiac Output (CO) Monitoring during Haemodialysis (HD)  a Comparison between Saline Dilution Method (Transonic), 

and a Noninvasive Method Based on Rebreathing of Inert Gas (Innocor),” ASN Abstracts 2004 [SUPO-363] HD386A 

Related 
Levey, A.S., (ed) “Controlling the Epidemic of Cardiovascular Disease in Chronic Renal Disease: That So We Know? What Do We Need to Learn? 

Where Do We Go From Here?” American Journal of Kidney Diseases, Vol. 32, No. 5, Suppl 3, 1998. HDR-1



Rev. 11/17/05 page 16

Abstracts
Graham, J.L., Jaffey, J.J., Magner, P., “AV Access Flow Measurement: Comparing Fresenius Conductivity Method to 

Transonic Ultrasound Dilution.,” JASN Abstracts 2005. HD7062A 
Basile, C., Lomonte, C., Casucci, F., Antonelli, M., Giammaria, B., Marchio, G., Losurdo, N., “Is the Transonic Method Always Reliable in 

Measuring Blood Flow Rate of Arteriovenous Fistulas?,” JASN Abstracts 2005.              HD7054A 
MacRae, J.M., Do, T.H., Rosenbaum, D., Levin, A., Kiaii, M., “AVF creation is associated with a decrease in peripheral resistance and increased

cardiac output (CO). High output cardiac failure (HOCF), a rare complication of high flow AVF, is defined as symptoms of CHF in the 
presence of a high cardiac index (  3.0 L/min/m2),” ASN Abstracts 2004 [SAPO309] HD385A  

Krivitski, N.M.,  “Pitfalls of Dilution Techniques (DT) for Hemodialysis Access Flow (AF) Measurements,” 3rd International Congress Vascular
Access Society, p. 40, 2003. HD308A

Lubkowski, T., Besarab, A., Afoladi, F.S.,  “Comparison of Transcutaneous Vascular Access Blood Flow Measurements (TQA) and Dilution
Techniques for Access Flow Measurements,” 3rd International Congress Vascular Access Society, p. 47, 2003. HD307A

Alloatti S., Magnasco, A., Bonforte, G., Gabrielli, D., Paroli, V.,  “Comparison between glucose pump test and urea test in measuring blood 
access flow,” Nephrology Dialysis Transplantation Abstracts, Vol. 17, p. 286, 2002. HD273A

Magnasco, A., De Vincenzi, M., Simone, G.,  Solari, P., "Hemodialysis access blood flow measured by glucose infusion test (GIT),"
JASN Abstracts, Vol. 12, p. 296A, 2001. HD230A 

IV. Ultrasound Dilution Technology
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
A. The Gold Standard

Spergel, L., Holland, J., Fadem, S., McAllister, C., Peacock, E.,  “Elevated static intra-access pressure ratio  does not correlate with  
access flow (AF),” Kidney International, Vol 66: 2004: 1512-1516. HD382A 

Kameneva, M.V., Marad, P.F., Brugger, M.J., Rekpo, B.M., Wang, J.H., Moran, J., Borovetz, H.S., "In vitro evaluation of hemolysis and sublethal 
blood trauma in a novel subcutaneous vascular access system for hemodialysis," ASAIO Journal, Vol. 48, No. 1, p. 34-38, 2002. HD301A

Magnasco, A., Alloatti, S., Martinoli, C., Solari, P., "Glucose pump test: A new method for blood flow measurements," Neprology, Dialysis, 
Transplantation, Vol. 17, No. 12, p. 2244-2248, 2002. HD298A 

Schwab, S.J., Weiss, M.A, Rushton, F., Ross, J.P., Jackson, J., Kapoian, T., Yegge, J., Rosenblatt, M., Reese, W.J., Soundararajan, R., 
Work, J., Ross, J., Stainken, B., Pedan, A, Moran, J.A., "Multicenter clinical trial results with the LifeSite menodialysis access system," 
Kidney International, Vol. 62, No. 3, p. 1026-1033, 2002. HD297A

Weitzel, W.F., Rubin, J.M., Leavey, S.F., Swartz, R.D., Dhingra, R.K., Messana, J.M., "Analysis of variable flow Doppler hemodialysis access  
flow measurements and comparison with ultrasound dilution," American Journal of Kidney Diseases, Vol. 38, No. 5, p. 935-940, 2001. HD247A 

Zanen, A.L., Toonder, I.M., Korten, E., Wittens, C.H.A., Diderich, P.P., "Flow measurements in dialysis shunts: lack of agreement between
conventional Doppler, CVI-Q, and ultrasound dilution," Nephrology Dialysis Transplantation, Vol. 16, No.  2, p. 395-399, 2001. HD244A 

Lindsay, R.M., Bene, B., Goux, N., Heidenheim, A.P., Landgren, C., Sternby, J., "Relationship between effective ionic dialysance and in 
vivo urea clearance during hemodialysis," American Journal of Kidney Diseases, Vol. 38, No. 3, p. 565-574, 2001. HD238A

Schneditz, D., Wang, E., Levin, N.W., “Validation of Haemodialysis Recirculation and Access Blood Flow Measured by Thermodilution,”  
Nephrology Dialysis Transplantation, Vol. 14, No. 2, p. 376-383, 1999. HD86A

Lindsay, R.M., Bradfield, E., Rothera, C., Kianfar, C., Malek, P., Blake, P.G., “A Comparison of Methods for the Measurement of Hemodialysis
Access Recirculation and Access Blood Flow Rate,” ASAIO Journal, Vol. 44, No. 1, p. 62-67, 1998. HD44A

Lindsay, R.M., Rothera, C., Blake, P.G., “A Comparison of Methods for the Measurement  of Hemodialysis Access Recirculation, An Update,”
ASAIO Journal, Vol. 44, No. 3, p.191-193, 1998. HD52A

Sands, J.," Critical Review of Flow Measurement Methods." Angioaccess for Hemodialysis, 2nd International Multidisciplinary Symposium.
May 31-June 2, 1999, p. 79-81. HD105A

Yarar, D., Cheung, A.K., Sakiewicz, P., Lindsay, R.M., Paganini, E.P., Steuer, R.R., Leypoldt, J.K., “Ultrafiltration Method for Measuring 
Vascular Access Flow Rates during Hemodialysis,”  Kidney International, Vol. 56, No. 3, p. 1129-1135, 1999. HD110A

Mercadal, L., Hamani, A., Béné, B., Petitclerc, “Determination of Access Blood Flow from Ionic Dialysance: Theory and Validation,”
Kidney International, Vol. 56, No. 4, p. 1560-1565, 1999. HD46V

Weitzel, W.F., Khosla, N., Rubin, J.M.,  “Retrograde Hemodialysis Access Flow during Dialysis as a Predictor of Access Pathology,”
American Journal of Kidney Diseases, Vol. 37, No. 6, p. 1241-1246, 2001. HD187A

Mercadal, L., Challier, E., Cluzel, P., Hamani, A., Boulechfar, H., Boukjalfa, Z., Izzedine, H., Bassilios, N., Barrou, B., Deray, G., Petitclerc, T., 
"Detection of vascular access stenosis by measurement of access blood flow from ionic dialysance," Blood Purification, Vol. 20, 
No. 2, p. 1777-1781, 2002. HD259A 

Garland, J.S., Moist, L.M., Lindsay, R.M., "Are hemodialysis access flow measurements by ultrasound dilution the standard of care for 
access surveillance?" Advances in Renal Replacement Therapy, Vol. 9, No. 2, p. 91-98, 2002. HD263A

Dember, L.M., Holmberg, E.F., Kaufman, J.S., “Value of Static venous Pressure for Predicting Arteriovenous Graft Thrombosis,” Kidney 
International, Vol. 61, p. 1899-1904, 2002. HD303A

Schwarz C., Mitterbauer, C., Boczula, M., Maca, T., Funovics, M., Heinze, G., Lorenz, M., Kovarik, J., Oberbauer, R., “Flow Monitoring: 
Performance Characteristics of Ultrasound Dilution Versus Color Doppler Ultrasound Compared with Fistulography,” 
American Journal of Kidney Diseases, Vol. 42, No. 3, p. 539-545, 2003. HD315A

Ram, S.J., Magnasco, A., Jones, S.A., Barz, A., Zsom, L., Swamy, S., Paulson, W.D., “In Vivo Validation of Glucose Pump Test for 
Measurement of Hemodialysis Access Flow,” American Journal of Kidney Diseases, Vol. 42, No. 4, pp 752-760, 2003. HD343A

Leypoldt, J.K., Cheung, A.K., Chirananthavat, T., Gilson, J.F., Kamerath, C.D., Deeter, R.B., “Hollow Fiber Shape Alters Solute Clearance
in High Flux Hemodialyzers,” ASAIO Journal, Vol. 49, No. 1, p. 81-87, 2003.  HD342A

Magnasco, A, Bacchini, G,Cappello,  A ,  Milia, V L, Brezzi, B, Messa, B,  Locatelli F, “Clinical validation of glucose pump test )GPT) compared 
with ultrasound dilution technology in arteriovenous graft surveillance,” Nephrol Dial Transplant (2004) 19: 1835-1841. HD377A 



Colzani, S., La Milia, V., Andrulli, S., Bacchini, G., De Filippo, S., Locatelli, F., "Graft access blood flow (Qa) estimated by different methods," 
JASN Abstracts, Vol. 12, p. 285A, 2001. HD231A 

Magnasco, A., Alloatti, S., Sanguineti, P., Solari, P., "Access flood flow: comparison of a new glucose-pump method and the Transonic device,"  
JASN Abstracts, Vol. 12, p. 296A, 2001. HD226A

Mishkin, M.A., Mishkin, G.P., Barlee, V., Lew, S.Q., Bosch, J.P., "A novel method for measuring vascular access blood flow (Qa) on-line 
without the need for dilution," JASN Abstracts,  Vol. 12, p. 297A, 2001. HD224A 

Schneditz, D., Wang, E., Levin, N., “Measurement of Access Flow (QAC) and Cardiopulmonary Recirculation (CPR) by Constant 
Infusion Principle,” JASN Abstracts, Vol. 8, p. 171A, 1997.    HD31A  

Gotch, F., Panlilio, R., Buyaki, R., Folden, T., “A Comparative Study of Ultrasound (US) and Conductivity Dialysance (Dcn) Methods
to Measure Blood Access Flow Rate (usQac, cnQac),” JASN Abstracts, Vol. 9, p. 172A, 1998. HD60A    

Leypoldt J.K., Yarar, D., Cheumg, A..K., Lindsay, R.M., Steuer. R.R., “Recirculation (R) and Vascular Access Blood Flow Rate (Qa) 
Determined by Changes in On-Line Hematocrit (∆H) after Applying Ultrafiltration (UF),” JASN  Abstracts, Vol. 9, p. 175A, 1998. HD63A

Leypoldt, J.K., Yarar, D., Cheung, A.K., Sakiewicz, P., Paganini, E.P., Steuer, R.R., Lindsay, R.M., "Vascular Access Blood Flow Rate
and Recirculation Determined by Changes in On-Line Hemocrit After Applying Ultrafilitration."  25th International Congress of
Nephrology Abstract, p. 321, 1999. HD92A

Mercadal, L., Hamani, A., Bene, B., Petitclerc, T., "Determination of Vascular Access Blood Flow Rate (Qa) From Ionic Dialysance (ID).” 
25th International Congress of Nephrology Abstract,  p. 318, 1999. HD94A

Stadlander, K.S., Hennelly, M., Rajaram, R., Altman, S.D., "Monitoring of Vascular Access: A Comparison of Different Techniques." 
American Journal of Kidney Diseases, Vol. 33, No. 4, p. A40, 1999. HD99A

Sakiewicz, P., Paganini, E., Bednarz, D., "Comparative Measurements of Hemodialysis  Access Blood Flow Using the Transonic 
Hemodynamic Monitor and the Critline Device." American Journal of Kidney Diseases, Abstract. Vol. 33, No. 4, p. A37, 1999. HD104A

Wang, E., Schneditz, D., Gotch, F.A., Levin, N.W., "Screening Native Fistula Dysfunction by Frequent Recirculaltion Measurements," JASN 
Abstracts, Vol. 10, p. 222A, 1999. HD132A

Stadtlander, K.S., Altman, S.D., "Vascular Access Monitoring: Comparison of Different Techniques," JASN Abstracts, Vol. 10,  
p. 219A, 1999. HD41V

Magnasco, A., Alloatti, S., De Vincenzi, M., Paganini, F., Bisso, S., Solari, P., “In Vitro Bench Validation of Glucose Infusion Test (GIT) 
Compared to Transonic Device,” JASN Abstracts, Vol. 11, No. 3, p. 189A, 2000. HD157A 

Steuer, R., Miller, Zhang, B., Bell, Leypoldt, J.,  “Non-Invasive Transdermal Access Blood Flow (TQa),” JASN Abstracts, Vol. 11, ,
No. 3, p. 198A 2000. HD159A

Galland, R., Arkouche, W., Delawari, E., Traeger, J., “Direct Continuous Detection of Access Recirculation by Hemoscan and Diascan,’ 
JASN Abstracts, Vol. 11, No. 3, p. 184A, 2000. HD162A

Weitzel, W.F., Messana, J.M., Swartz, R.D., Leavey, S.F., “Analysis of VF Doppler and Comparison with Ultrasound Dilution Access 
Flow Measurements,” JASN Abstracts, Vol. 11, No. 3, p. 189A, 2000. HD170A 

Lindsay, R.M., Sternby, J., Olde, B., Persson, R., Thatcher, M.E., Sargent, K., “The Measurement of Access Blood Flow [Qa] Using an On-line 
Urea Monitor,’’  JASN Abstracts, Vol. 11, No. 3, p. 188A , 2000. HD158A

Leypoldt, J.K., Kamerath, C.D., Gilson, J.F., Senekjian, H.O., Cheung, A.K., “Estimation of Vascular Access Blood Flow Rate (QA) from 
Changes in On-Line Hematocrit (H) without Dialysis Line Reversal,’’  JASN Abstracts, Vol. 11, No. 3, p. 188A , 2000. HD163A

Magnasco, A., Bacchini, G., Lamilia, V., Solari, P., Locatelli, F., “Reversed Glucose Pump Test (R-GPT) Compared to Transonic Device 
(HD01) in Access Flow Measurements,” JASN Abstracts, Vol. 13, p. 233A,  2002. HD276A

Barz, A., Magnasco, A., Zsom, L., Ram, S., Paulson, W.D., “In Vivo Validation of Glucose Pump Test for Measurement of Hemodialysis 
Access Blood Flow,” JASN Abstracts, Vol. 13, p. 233A,  2002. HD288A

Barlee, V., Olde, B., Mishkin, M., Sternby, J., Bosch, J.P., “Access Blood Flow Determination Based on Dialysate Urea and Calculated
Clearance,” JASN Abstracts, Vol. 13, p. 413A,  2002. HD279A

Koch, M.J., Coyne, D.W., Vesely, T.M., “Randomized Trial Assessing Flow and Survival of Three Tunneled Dialysis Catheters in Chronic 
Hemodialysis Patients,” JASN Abstracts, Vol. 13, p. 230A,  2002. HD284A

Spergel, L., Tucker, T., Nadolski, S., Hamilton, T., Lasseter, P., “Access Flow (AF) Measurements by New TQA Technology,” JASN 
Abstracts, Vol. 13, p. 233A,  2002. HD285A

Levine, M.I., Asif, A., Rismeyer, A.E., Wallach, J.D., Wallach, J., Gadalean, F., Vieira, C.F., Pennell, P., Roth, D., “Inflow (IF) Stenosis(S), and 
Coexisting (CoX) IF and Outflow (OF) S of Arteriovenous (AV) Access Occur Frequently and Can Be Detected Measuring Static 
Pressure (SP) during Percutaneous Interventions,” JASN Abstracts, Vol. 13. p. 234A,  2002. HD289A

Lindsay, R.M., Gallo, K., Bryson, P., Sternby, J., Jasson, O., Hertz, T., “Access Blood Flow Can Be Measured by a Conductivity Step 
Method during Hemodialysis,’’  JASN Abstracts, Vol. 13, p. 232A,  2002. HD293A

Weijmer, M.C., Vervloet, M.G., Ter Wee, P.M.,  “Long-shotgun-tip femoral catheters have better immediate function, better actual blood flow 
and lower recirculation rates,” JASN Abstracts, Vol. 13, p. 228A, 2002. HD294A

Weijmer, M.C., Vervloet, M.G., Ter-Wee, P.M., “Low recirculation rates and good actual blood flow in temporary jugular,” 
JASN Abstracts, Vol. 13, p. 236A, 2002. HD295A

Schneditz, D., Wimmer, J., Haditsch, B., Holzer, H.,  “Measurement of Systemic Blood Flow by Slow Infusion of Ultra-Pure Dialysate 
during Hemodialysis,” JASN Abstracts, Vol. 14, p. 213A, 2003. HD333A 

Wimmer, J., Haditsch, B., Holzer, H., Schneditz, D., “Measurement of Central Blood Volume by Slow Infusion of Ultra-Pure Dialysate 
during Hemodialysis,” JASN Abstracts, Vol. 14, p. 851A, 2003. HD344A 

Rev. 11/17/05 page 17

IV. Ultrasound Dilution Technology
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
A. The Gold Standard Abstracts cont.



Rev. 11/17/05 page 18

IV. Ultrasound Dilution Technology
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
A. The Gold Standard Abstracts cont.

Narzarov, A.V., Sergeyeva, O., Greenwood, R.N., Kaufman, A., Adhikarla, R., Morris, A., Carter, M., Rosales, L., Levin, N.W.,  
“Comparative Potential of a New Ultrasound Device (USD) for Access Blood-Flow Monitoring,” JASN Abstracts, Vol. 14, p.721A, 2003.HD330A 

Sands, J.J., Tatarek, M.A., Updyke, D., Walker, S.N., Tom, F., Gotch, F., “Hemodialysis Access Flow Measurement by Conductivity Dialysance,” 
JASN Abstracts, Vol. 14, p. 722A, 2003. HD329A 

Magnasco, A., Nicolini, M.A., Zattera, T., DeLucia, D., Marchini, S., Solari, P.,  Messa, P., “Comparison between the Glucose Infusion Test 
(GIT) and the Ultrasound Dilution Technology in Recirculation Measurements,” JASN Abstracts, Vol. 14, p. 724A, 2003. HD332A 

Magnasco, A., Bacchini, G., Cappello, A., La Milia, V., Messa, P., Locatelli, F., “Clinical Validation of Glucose Pump Test (GPT) Compared 
to Ultrasound Dilution Technology in Hemodialysis Graft Monitoring Protocol,” JASN Abstracts, Vol. 14, p. 724A, 2003. HD331A 

Bacchini, G., Magnasco, A., Cappello, A., La Milia, V., Messa, P., Locatelli, F., “Cross-Over Trial Comparing Blood Flow and Duplex 
Ultrasonography Monitoring in Hemodialysis Grafts,” JASN Abstracts, Vol. 14, p. 725A, 2003. HD328A

Frinak, S., Lubkowski, T., Besarab, A., Yee, J., Zasuwa, G., “Comparative Testing of Three Methods of Hemodialysis Vascular Access 
Surveillance,” JASN Abstracts, Vol. 14, p. 725A, 2003. HD326A

Spergel, L.M., Holland, J.E., Fadem, S.Z., McAllister, C.J., Peacock, E.J., “Elevated Static Intra-Access Pressure Ratio (IARP) Is Not  
Indicative of Low Access Blood Flow (AF),” JASN Abstracts, Vol. 14, p. 53A, 2003. HD318A

Spergel, L., Holland, J., Fadem, S., McAllister, C., Peacock, E., Anderson, S., Guzman, K., Fontana, D., Sicam, Y., Ricks, F., 
Edwards, B., Mathew, J., "Elevated Static Intra-access Pressure Ratio (IAPR) Does Not Correlate with Decreased Access Flow (AF)," 
ASAIO Journal, 2003 Abstracts, Vol. 49, No. 2, p. 198, 2003. HD351A



1. In-line Monitoring of Dialyzer Clotting
Krivitski, N.M., Kishlukin, V., Snyder, J., MacGibbon, D., Kuznetsova, O., Reasons, A., Depner, T., “In Vivo Measurement of Hemodialyzer

Fiber Bundle Volume: Theory and Validation, ” Kidney International, Vol, 54, No. 5, p. 1751-1758, 1998. HD34V
Krivitski, N.M., Snyder, J., “New Method of On-Line Measurement of Dialyzer Blood Volume (DBV) by Dilution Technique,” 

Nephrology Dialysis Transplantation, Vol. 12, No. 9, p. A130, 1997. HD6T     
Krivitski, N.M., Kishlukin, V., Snyder, J., MacGibbon, D., Reasons, A., Depner, T., “A Method for Measuring Dialyzer Blood Volume (DBV)

In Vivo: Theory and Validation,”  JASN Abstracts, Vol. 8, p. 164A, 1997. HD28V
, R.W., Ie, E.H.Y., Weimer, W., Zietse, R., "Reduced sodium dialysance during dialysis is related to diminished fiber bundle volume and 
not to adherence of proteins," JASN Abstracts, Vol. 12, p. 403A, 2001. HD209A

Liangos, O., Sakiewicz, P.G., Kanagasundaram, N.S., Hammel, J., Pajouh, M., Seifert, T., Paganini, E.P., "Dialyzer fiber bundle volume and 
kinetics of solute removal in continuous venovenous hemodialysis," American Journal of Kidney Diseases, Vol. 39, No. 5, 
p. 1047-1053, 2002. HD258A

Asher, G.C., Chanchairujira, T., Krivitski, N.M., Kislukhin, V.V., Mehta, R.L., “Serial measurements of Hemodialyzer Fiber Bundle Volume in 
Continuous Renal Replacement Therapy (CRRT), JASN Abstracts, Vol. 13, p. 236A,  2002. HD280A 

Lau, S.M., Barton, D.P., O’Brien, K.R., Wright, E.J., Larive, B., Paganini, E.P., “Time to Clotting in Citrate Versus Acetate Dialysate in 
Continuous Venovenous Hemodialysis (CVVHD),” JASN Abstracts, Vol. 14, p. 731A, 2003. HD337A

Renald, A., Courteau S., Lachapelle, L., “Dialyzer Fiber Bundle Volume during Hemodialysis Using Large Surface Dialyzers,” JASN Abstracts, 
Vol. 14, p. 736A, 2003.  HD336A

Kislukhin, V.,  Krivitski, N., Depner, T., "Fiber Bundle Volume (FBV): Measurement by Saline Bolus (SB) Compared to Step 
Ultrafiltration (UF)," ASAIO Journal, 2003 Abstracts, Vol. 49, No. 2, p. 197, 2003. HD349A 

Sucke, B., Kriete, J-U., Riegel., W., “Cardiovascular Stability of Intermittent  Single Pass Batch Dialysis   a Prospective Study 
Using the Transonic Flow Method,” ASN Abstracts 2004 [SU-PO270] HD391A 

Jensen, D., Karamperis, N., Jensen., J.D., “Hemodynamic Stability during Pre-HDF and Lowflux HD at Temperature Controlled Conditions 
Using High Calcium-Ion Dialysis and Replacement Fluid. A Blinded Randomized Controlled Study.” ASN Abstracts 2004  HD393A 
Narsipur SS.Measurement of fiber bundle volume in reprocessed dialyzers,” Clin Nephrol. 2004 Feb;61(2):130-3. HD410A 

2. Extravascular Lung Water 
Seale, K.T., Pou, N.A., Krivitski, N.M., Harris, T.R.,  “Quantification of Lung Microvascular Injury with Ultrasound,”  

Annals of Biomedical Engineering, Vol. 30, p. 671-682, 2002. HD305A
Krivitski, N.M., Kislukhin, V., Dobson, A.,  “Extravascular Lung Water (EVLW) Measured by Ultrasound & Electrical Impedance Dilution 

in Extracorporeal Systems: Theory and Validation,”  ASAIO Journal, Vol. 44, No. 2, p. A71, 1998. HD32V
Krivitski, N.M., Kislukin, V., Dobson, A., Gleed, R.D., Rawson, R.E., Robertshaw, D., “Volume of Extravascular Lung Fluid Measured

by Ultrasound Velocity and Electrical Impedance Dilution,”  ASAIO Journal, Vol. 44, No.5, p. M535-M540, 1998. HD78A
Garland, J.S., Krivitski, N., Kisloukhin, V., Kianfar, C., Lindsay, R.M., "Measurement of Extravascular Lung Water in Hemodialysis 

Patients Using Blood Ultrasound Velocity and Electrical Impedance Dilution," JASN Abstracts, Vol. 10, p. 280A, 1999. HD45V
Garland J.S., Kianfar, C., Nesrallah, G., Heidenheim, P., Lindsay, R.M., Measurement of extravascular lung water in hemodialysis patients 

using ultrasound velocity and optical density dilution,” ASAIO Journal, Vol. 48, No. 4, p. 398-403, 2002. HD266A
MacRae, J.M., Kislukhin, V., Heidenham, P., Krivitski, N.M., Lindsay, R.M., “Lung Water Determination in Stable Hemodialysis Patients 

Using a Novel Ultrasound Derived Technique,” JASN Abstracts, Vol 14, p. 235A, 2003. HD339A 
Joseph, G.,  MacRae, J. M., Heidenheim, A. P. , Lindsay,  R. M., “Extravascular Lung Water and Peripheral Volume Status in Hemodialysis 

Patients with a History of Heart Failure and without,” ASN Abstracts 2004 [F-PO530] HD400A 

3. Catheter Flow Measurement
Levine, M.I., Rismeyer, A.E., Wallach, J.D., "The AngioFlow catheter (TC) (Transonic, Inc.) predicts increases in AV access (AVA) blood flow

(Qa) Post (p) Angioplasty (A) measured using the Transonic HD01 flow monitor (TM)," JASN Abstracts,Vol. 12, p. 294A,  A1509, 2001. HD223A 
Vesely, T., Gherardini, D., Starostin, D., Krivitski, N., "Preliminary Experiences Using Intravascular Blood Flow Monitor (IBFM) during 

Vascular Access Angioplasty," JASN Abstracts, Vol. 10, p. 221A, 1999. HD10T
Vesely, T.M., Gherardini, D., Gleed, R.D., Kislukhin, V., Krivitski, N.M., "Use of a catheter-based system to measure blood flow in 

hemodialysis grafts during angioplasty procedures," Journal of Vascular Intervention Radiology, Vol. 13, No. 4, p. 371-378, 2002. R1V
Asif, A., Merrill, D., Gadalean, F., Garces, G., Cherla, G., Briones, P., awakol, J., Vieira, C., Roth, D., “One Year Experience of an 

Endovascular Program Managed by Nephrologists at an Academic Center,” ASN Abstracts 2004 [PUB206] HD401A 
Vesley, Thomas M.,  “Endovascular Procedures: New Techniques and New Technology,” Vascular Access for hemodialysis—IX, , 

edited by Mitchell L. Henry, M.D.,W.L. Gore & Associates, Inc.,Bonus Books, pp 13-23, Los Angeles, CA 2005 HD7067A

4. Other
Kislukhina, J., Kislukhin, V., “Urea Reduction Ratio (URR) under Condition of Microcirculation Disorder (Mathematical Model),” JASN 

Abstracts, Vol. 13, p. 726A,  2002. HD291A
Kislukhin, V.V., "Vasomotion model explanation for urea rebound," ASAIO Journal, Vol. 48, No. 3, p. 296-299, 2002. HD300A 
Kislukhin, V.V., Kislukhin, J., "Urea reduction Ratio (URR) under Condition of Microcirculation Disorder (MCD)," ASAIO Journal, 

2003 Abstracts, Vol. 49, No. 2, p. 193, 2003. HD348A 
Kislukhina, J., Kislukhin, V.V., "Dialyzer Clearance by Dilution Technique (mathematical model)," ASAIO Journal, 2003 Abstracts, Vol. 49,  

No. 2,p. 193, 2003. HD347A 
Dobson, A., Kislukhin, V.V., “Heart Blood Volume by Dilution in Patients on Hemodialysis,” ASAIO Journal , Vol. 50, No. 3, p. 278-284, 2004. HD363A 

Rev. 11/17/05 page 19

V. New Developments
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––   


