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Best Practices in
Hemodialysis Care
Access Patency  •  Dialysis Adequacy  •  Cardiac Function

The singular purpose of an AV 
vascular access is to serve as a 
conduit for sufficient blood flow 
to sustain hemodialysis delivery. 
Inadequate flow causes underdi-
alysis; too much flow can lead to 
cardiac problems. Each has associ-
ated morbidities and can lead to 
serious complications that even 
include death. 

Transonic’s ultrasound dilution 
technology is the universally rec-
ognized gold standard for hemo-
dialysis access flow measurements.

 

The method uses Transonic Flow-
QC® Hemodialysis Monitors and 
Flow/dilution Sensors to directly: 

• Measure Dialysis Adequacy: 
(delivered blood flow and  recir-
culation) for on-the-spot identi-
fication and correction of dose 
delivery problems in AV access 
and central venous catheters;

• Trend Vascular Access Flow to 
detect flow limiting problems wherever they occur in a vascular access. Flow-based trending 
alerts the patient care team to patients at risk for thrombotic events; 

• Trend Cardiac Function: to measure ten non-invasive Cardiac Output parameters that can be 
used to identify patients at risk of increased cardiac related morbidity and mortality, manage 
fluid status and dry weight, evaluate for high flow cardiac output failure due to high flow AV 
access, and to help manage blood pressure/cardiac medications.

“Adequate blood flow in peripheral hemodialysis fistulae and grafts 
is vital to the success of hemodialysis and to the survival of the 
patient. Reduction in flow . . .  presages failure of the access device 
itself. Access flow can therefore be considered a fundamental prop-
erty of the access that should be monitored.”   Depner, TA et al
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Flow-QC Protocol: AV Graft and Fistula Surveillance

A Flow-based Access Management Protocol includes an initial dialysis adequacy study, followed by periodic access patency assessment and a cardi-
ac function assessment. 

Dialysis Adequacy: Delivered Blood Flow; Recirculation
The Transonic Hemodialysis Monitor is used to optimize efficient dialysis delivery through mea-
surement of delivered pump blood flow and recirculation in an AV access and central venous 
catheters. These measurements are used to: 

• Verify true delivered blood flow; 
• Test the calibration of the blood pump; 
• Avoid underdialysis through inadvertent reversal of the dialysis lines; 
• Detect and quantify access recirculation in an AV access, or central venous catheter; 
• Help determine proper needle placement; 
• Maximize catheter function; 
• Identify sources of large negative arterial blood line pressure that causes underdialysis;
• Determine the most appropriate blood pump setting for a low flow access when access 

flow can’t be increased.

Initial Dialysis Adequacy  
& Vascular Access Patency 

Measure initial Qb, AR, AF, 

Nephrologist Analysis
• Establish Access Flow levels. 
• Establish a monthly testing 
   schedule.

After flow restoration procedure 

Start
New patient or revised 

vascular accesss

YES

Vascular Access 
Patency Study 

(monthly, or other interval)

Nephrologist Analysis
Schedule appropriate flow restoration 
procedure or refer patient for duplex 
scan and/or fistulogram.

Is AF above the 
critical threshold?

NO

Nephrologist Review

Acceptable

Initial Cardiac Function Study 
Hourly CO tests (CHP Study) performed 

when cardiac complications are  
suspected during hemodialysis.

Prescription 
Concern Cardiovascular 

 Concern

Baseline Cardiac Studies 
A second CHP study and third, one 

month later, establishes reliable 
average cardiac function  

parameters for the patient.

Nephrologist Analysis 
Set cardiac baseline values,  

warning levels, testing 
schedule.

Follow-up Cardiac 
Function Study 

CHP study performed 
after a weekend break.

Nephrologist Review

Acceptable

Acceptable

Further 
Studies, 
and/or 
Treat-
ments

Cardiovascular 
 Concern

Dialysis Adequacy/Vascular Access Patency                                  Cardiac Function

Nurses’ Analysis
Optimize dialysis delivery 
immediately from Qb, 
AR results. Repeat at 
established intervals.
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Access Flow Thresholds in AV Fistulas and Grafts



Transonic Systems Inc. is a global manufacturer of innovative biomedical measurement 
equipment. Founded in 1983, Transonic sells “gold standard” transit-time ultrasound 
flowmeters and monitors for surgical, hemodialysis, pediatric critical care, perfusion, 
interventional radiology and research applications. In addition, Transonic provides 
pressure and pressure volume systems, laser Doppler flowmeters and telemetry systems.
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Flow-based Vascular Access Management
Trending Vascular Access Flow
Flow-based trending alerts a patient care team to 
patients at risk for underdialysis, thrombotic events 
and cardiac failure. 

Dialysis Adequacy
Ensure adequate dose delivery by direct, accurate 
measurement of pump blood flow and access 
recirculation in AV accesses and catheters. 
Hemodialysis Adequacy optimization for Catheter 
Connection Configuration Algorithm using the 
Transonic Flow-QC® Hemodialysis Monitor can be 
used as an on-the -spot tool to optimize the dialysis 
session. Delivered Flow and Recirculation can be 
quickly measured before the implementation of 
any interventions to improve catheter dysfunction. 
The measurements are repeated to determine 
impact of any interventions including the use of 
any thrombolytic agents. 

Cardiac Function 
Transonic Flow-QC® Cardiac Function Assessment 
with ultrasound indicator dilution technology 
provides a way to integrate cardiac function 
studies into a hemodialysis clinic’s treatment 
protocol in order to forestall the devastating 
consequences of CVD. Cardiac function 
measurements help diagnose cardiac overload in 
ESRD patients. When access flows measured during 
the dialysis session are unusually high (>2 L/min), 
cardiac overload can be suspected. A follow-up 
Flow-QC cardiac output measurement will verify 
whether the heart is stressed.

Cardiac output measurements during hemodialysis 
combined with access flow identify:
• Prolonged high access flow to cardiac output 

ratio that stresses the heart and can result in 
cardiomegaly and heart failure.

• Dangerously low cardiac index that places 
patients at high risk for cardiovascular       
complications and failure.

• Dramatic decreases of cardiac index during 
hemodialysis due to inaccurate dry weight 
estimation and/or inadequate medication.

• Dangerous decrease in central blood volume 
during hemodialysis that may portend 
hypotensive episodes.

ULTRASOUND DILUTION TECHNOLOGY

Krivitski Method® Access Flow Measurement: Dialysis lines are reversed at their 
needle connections to induce recirculation through the access. Vascular access 
flow can then be calculated from the change in blood concentration detected by 
the paired flow/dilution sensors. To measure recirculation, saline is introduced 
into the venous line with the dialysis lines in normal position. Recirculation is 
calculated from the change in blood concentration between the venous sensor 
and arterial sensor. 
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Recirculation Measurement: Saline is introduced into the venous sensor with 
the dialysis lines in normal position. Access recirculation (back flow) through the 
vascular access into the arterial needle is measured.




