 RUN THROUGH BASIC FISUTLA SCAN
Fistulas prob the most diff. of vascular scans 
Due to the combination of    objective and subjective    interpretation involved.

We encounter     basics and the nuances     in the same scan. 

3 areas to examine
3 imaging modes used. 
B/W US anatomical image

Colour Doppler US detect presence & movement

PW Doppler to obtain data such as VFR

Start with a normal scan

BA (inflow)
PW trace is called a waveform, 

Shows how      pulse of flow moves in       increasing or decreasing velocity 

Baseline shows the division between    forward and reverse flow

Nice settled flow, throughout the C-C.
All feeding arteries should have high vol Q throughout the cardiac cycle. 

No cessation / reversal      between cardiac cycles.

ORIGIN (4)
MAIN FISTULA
Sometime slightly tortuous.

Look for clear lumen, no echoes.

Entire fistula   also have high velocity, low resistance flow (lots of flow during diastole, no cessation between c-c)
Turbulence = typical, particularly AE & with fistulas that change calibre

OUTFLOW

C/S confluence 

SCV

IJV 
Can’t usually see BCV,     rely on IJV     to     suggest what flow is like there.

(Check against CCA.)
Will explain direction during the demonstration.
Reversed flow up IJV      indicates severe BCV obstruction: 
Flow from fistula diverted up    IJV into   skull. 
Sometimes incidental finding.
VFR

Main purpose of fistula scans 
See if flow is sufficient for HD.
For this, need PW Doppler and to sample at least 3 waveforms 
                 = obtain  TAMV       & ask the USM to calculate    CSA.

DOPPLER MEASUREMENTS
Crucial to refine image      margins of error     significant.

So we ….

More on this in the practical demonstration…….

TAMV

Obtain TAMV trace with Doppler angle in line with axis 
adjusted parallel with the vessel walls 
<60 degrees
VFR
As an example of 3 WF and a clearly shown TAMV (pink trave) and vessel DIA to obtain VFR of 1,300mL/min

Measure vessel dia.

SCRAPPY BUT TYPICAL WAVEFORM
Typically this is what you are presented with

curvy vessel causing some QD

slightly scrappy edge to the waveform, 
all slightly reducing reliability of any haemodynamic measurements.
USUALLY RECORD    VFR    FEEDING ARTERY   &   FISTULA
That’s a normal scan.
Here are some common abnormalities.
Triphasic WF in supplying artery is a bad sign
Nm Q resumed in the art   due to an obstruction somewhere in the in the fistula

less  Q now entering fistula

Causes = ++ th in fisutla

Barely patent 
Occluded
SCV =   flow in SCV to return to a normal venous pattern   as doesn’t have the arterial input from the fistula.
= phasic with respiration.
Mildy stenosed = no real problem to flow. Could be at later date
Gradually thrombosing
Repeated access – note Nm calibre just downstream
Critically stenosed – V turbulent flow, v narrow appearance

FISTULA STENOSIS
We grade stenoses using Doppler velocities during systole 
1   just prior to the stenosis
2   within it
If ratio of intra stenosis  ÷  pre stenosis is >2   =      is a >50% stenosis

greater the ratio above 2,     the more likely    reducing VFR downstream 
rendering HD less effective
We do find many stenoses just >50%      are not flow limiting.
Pre & Intra stenosis PSV = 

Thombus over a valve
+ QD

Ratio 3:1

RIGID VALVE

BMode valve

Post stenosis reduction in pulsatility – diff to discern arterial pulse. 

True aneurysm

Haematoma – post surgical or from access
Perivascular tissue disruption

Pseudoaneurysm (occluded) – more common in prosthetic grafts.
