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ANGIOGRAPHY 

lntraoperative C02 angiography 

of arteriovenous fistulae 

By combined use of the advanced C-arm, the lotest software and a 

microprocessor-controlled dose injector, it is possible to obtain high-quality 

intraoperative C02 angiograms quickly and without risk of complications, 

especially in patients suffering from renal insufficiency 

U se of carbon dioxide (CO) as a con­

trast med ium in angiographic imaging 

began in the 1970s. Once the tech­

nique ol digital subtraction ang iography (DSA) 

along with electronic contrast enhancement had 

lound general acceptance, numerous stud ies 

were undertaken aimed at ensuring its sale use 

and expanding its range of applications . 

A major problem has always been exact 

dosage and pressure control, which are crucial 

lor its sale administration. For lock of suitable 

technologies, C02 has been administered until 

now by means ol self-made or commercially 

available manual injection systems (Figure l ). A 

major shortcoming of this method, however, is the 

lact that these systems are olten complicated to 

lill and an exact dosage ol the total and per-time 

gas quantity is impossible. 

Due to the high compressibility of this gas, 

a major quantity escapes under high pressure at 

lirst, and thereafter both gas quanti ty and gas 

pressure are decreasing. Contamination from 

ambient air may only be avoided by proceeding 

w ith extreme care, but can never be excluded 

with certainty. 

Moreover, to date only stationary DSA sys­

tems have been equipped w ith su itable soltware 

lor C02 angiography, and its intraoperative 

use has been limited on account of the typical 

leatures of C-arms. 

Properties of co2 

• High solubility - 20 times higher than that 

of oxygen (OJ 

• Highly compressible. 

• low viscosity. 

• Immediate dissolu tion in blood plasma; 

cata lysed by the enzyme carbonic 

anhydrase (C02+ H2O ); carbonic acid is 

lormed, which immediately dissociates into 
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H+ and HCO3- and dissolves in plasma. 

• Single-pass elimination through the lungs 

approx. 12-15 s alter IV administration . 

• Gas buoyancy. 

Advantages over conventional 

contrast media 

• Non-iodine-based. 

• Non-allergenic. 

• Hence no contraindications such as 

hyperthyroidism, renal insulliciency or 

contrast medium allergy. 

• Delivery through very thin catheters possible 

due to low viscosity. 

• Representation of even the smallest leaks 

and listulae. 

• Optimum imaging ol collatera l vessels. 

• Very inexpensive. 

Technical prerequisites 

Malek Med ical Products has been ollering a 

microprocessor-controlled injector system for 

some time that overcomes the drawbacks of 

the previous methods ol adm inistration. The 

INSPECT 2005-R is a fully enclosed system, 

making contamination lrom ambient a ir impos­

sible. lt is equipped w ith a loot contro l, thus 

allowing hands-lree operation (Figure 2) . A dual 

safety system ellectively prevents administration 

errors. 

The dose amount per injection, the total dose 

amount and the injection pressure can be set pre­

cisely. The contrast medium is administered stead­

ily and w ithout any fluctuations. A steri le cover 

enables operation by the surgeon. 

In the' operating room we are us ing the 

Ziehm Vision C-arm . This new-generation C-arm 

features ClearView imaging technology with a 

high-dynamic l k x l k camera system, wh ich 

clearly visual ises even the tiniest anatom ica l 
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Figure 1. Conventional CO, delivery system 

Figure 2. lntraoperative CO, angiography 

-setup 
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Figure 3a. lntraoperative image of an antebrachial 

loop shunt with high-grade stenosis to the runoff 

vein. The subsequent PTA was also performed 

with C02 

Figure 3b. Full image of an antebrachial loop 

shunt with 80ml of eo, 

Figure 3c. Subclavian vein occlusion resulting from Figure 3d. High-grade central stenosis of a 

occlusion of an infraclavicular subclavian prosthetic cephalic vein shunt. Even very central structures 

loop shunt, with extensive collateralisation present can be imaged perfectly with as little as 100 ml of 

eo, 

structures. The VisionPulse generator technol­

ogy delivers up to 30 frames per second in 

outstanding resolution. 

The VisionCenter touchscreen control panel 

provides full freedom of control of any function in 

a logical, workflow-oriented way. 

In a joint effort, an innovat ive software 

solution has been developed tha t offers conven­

ient on-the-fly inversion of the negative contrast 

med ium path as weil as controst enhancement, 

thus making the angiograms appear in the 

lami liar form (Figure 3). This function can be 

activated by simply pressing a button on the 

touchscreen. 

Conclusion 

By combined use of the advanced C -arm, 

the lotest software and the dose injector, it is 

possible to obtain high-qual ity intraoperative C02 

angiograms qu ickly and without risk of complica­

tions, especially in patients suffering from renal 

insufficiency. ■ 

www.hospitalradiologyeurope.com 


	SKMBT_C22023032409340
	SKMBT_C22023032409341
	SKMBT_C22023032409350
	SKMBT_C22023032409351

