
Contrast medium injectors: 
Roller pump system vs. 
syringe system

Administration of contrast medium during CT 
or MRI examinations is an important com-
ponent of diagnostic radiology. The use of 
contrast medium injectors instead of manual 
intravenous CM administration has been state 
of the art since the early 1990s for CT exami-
nations (Ref. 1). Technically there are basically 
two different injector systems: syringe injector 
and roller pumps. The aim of these delibera-
tions is to evaluate both systems in terms of 
hygienic safety, handling, consumables and the 
associated costs.

1. Syringe system
Principle:
A syringe (pre-fi lled or externally fi lled 200 mL 
empty syringe) fi lled with medium (CM, NaCl) 
is used for syringe injectors. By pushing the 
syringe piston the pressure in the barrel is 
increased, allowing the media to be injected 
via a system of tubing into the patient.

2. Roller pump system
Principle:
With roller pump injectors, external contrast 
medium containers (all standard CM con-
tainer sizes) are attached to the system. An 
integrated pump generates the pressure 
for the injection in a two-component tubing 
system (pump hose and patient hose). The 
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patient hose is replaced after each patient. 
The preset direction of rotation of the roller 
pump means there is only one direction of 
media fl ow in the system. There is, therefore, 
no chance that medium can be drawn retro-
grade via the pump as is the case with the 
syringe system.

Single dose vs. multi-dosing: 
comparison of the systems
Syringe system:
When using the syringe system for a single 
dose, prefi lled syringes of contrast media 
(50, 75, 100, 125 mL) and for NaCl are used 
for injection via a tubing system into the pa-
tient and thereafter the system is completely 
replaced by new components. According to 
statements by the leading manufacturer of 
a syringe system, there is still no approved 
prefi lled syringe for NaCl in several countries, 
meaning that the system (still) cannot be 
operated exclusively with prefi lled syringes 
in the intended single-use form. The injection 
system must allow two directions of fl ow in 
order to fi ll empty syringes, which are usu-
ally used for reasons of cost effectiveness. 
Contrast medium is aspirated from the origi-
nal CM and NaCl containers via a transfer set 
in order to be fi nally injected into the patient. 
Aspiration of the contrast medium carries a 
certain intrinsic risk of contamination, which 
is greatly compounded (Ref. 2) as a result 
of the possible, and therefore routine and 
common, practice of re-using components, 
although this is not intended by the manufac-
turer. As a CM and a NaCl container are used 
for a number of patients in succession and 
only the patient tubing is replaced for each 
patient, this delivery system is actually a type 
of multi dosing.

Roller pump system:
For roller pump systems that are approved in 
Austria for multi dosing under sterile condi-
tions, the bulk, and therefore cost-effective, 

media containers (various manufacturers) 
usually used are connected to the system 
and left there until they are emptied. After 
each patient, the patient part of the two-part 
tubing system, which is secured by check 
valves, is replaced. The pump hose on the 
other hand is approved for use of up to 24 
hours, taking into consideration the relevant 
information from the contrast medium ma-
nufacturer. One CM manufacturer writes, for 
example, that used CM must be discarded 
10 hours after the container is fi rst opened, 
while other manufacturers do not give any 
time limits and refer to the information provi-
ded with the injector.

Safety aspects of both systems
Filling injection syringes, as is necessary with 
a syringe system used for multi dosing, is 
considered a safety risk due to the potential 
risk of contamination. Such a system should 
ideally only be implemented as an entirely 
disposable system using prefi lled syringes 
(single dose), which is admittedly—as men-
tioned—(still) not possible in Austria due to 
the lack of availability of prefi lled syringes. 
This stands in contrast to the roller pump 
system: the CM and NaCl original containers 
are attached to the system under sterile con-
ditions and left there only until the medium is 
consumed (see above). Filling empty vessels, 
which is considered very critically by hygie-
nists, is not even possible with this system, 
as the roller pump is designed so that only 
one direction of fl ow towards the patient is 
permitted. Together with additional techni-
cal parameters, such as separation of con-
trast medium and patient tubing systems, 
exchange of the latter after each patient and 
the use of two check valves, a high level of 
hygienic safety is assured in terms of bacte-
rial or viral contamination of the tubing. A mi-
crobiological study and two virology reports 
confi rm this (Ref. 5–7).



Evidence-based medicine
The evidence was then considered of whe-
ther the safety associated with multi dosing 
using a roller pump system, which has pre-
dominated in Austria to date, is comparable 
in terms of bacterial or viral contamination 
of patients with a syringe system, which in-
volves replacement of all components after 
each CM delivery, that is, it is a disposab-
le system. Randomized, controlled studies, 
systematic reviews or meta analyses (as of 
11/2009) were researched that represented 
the best possible evidence as they displayed 
the least potential for systematic errors, bias 
or confounding. The very comprehensive re-
search came to the conclusion that there is 
currently no evidence available which sug-
gests a preference for or rejection of either of 
the two pump systems.

This means from a safety point of view the-
re is nothing that discounts the use of multi 
dosing with the roller pump system, which is 
also expressly approved for such use. The 
syringe system, on the other hand, should 
only be implemented as a disposable sys-
tem with prefi lled syringes or empty syringes. 
The authors of a recently published Austrian 
article also came to the conclusion that alt-
hough a disposable system is the ideal, they 
nevertheless suggest that the roller pump 
system can also be safely operated with cor-
rect handling (Ref. 8).

Differences in operating costs, 
handling, time required
CM delivery via a roller pump system in mul-
ti dosing mode is the most commonly used 
CM injector system in use in Austria. As de-
scribed above, both systems are conside-
red hygienic if correctly operated. There are, 
however, fundamental differences in terms 
of costs, handling and time expenditure. The 
costs of consumables (excluding contrast 
media) for syringe systems are about twice 

that of roller pump systems, calculated on 
the basis of 5 contrast administrations per 
day (market price in Austria). The cost ratio 
is increasingly shifting in favor of the roller 
pump system. The use of syringes prefi lled 
with contrast medium from one manufacturer 
does commit the user to this product, which 
may limit the freedom to choose the contrast 
medium as well as the ability of the user to 
negotiate costs. 

The rapid technological development of CT 
and MRI scanners has led to increasingly 
shorter examination times, such that the pre-
paration time is the second-most important 
time factor after the patient turnaround time. 
The replacement and disposal of all compo-
nents of a syringe system after each patient 
represents a greater handling requirement for 
this system which is in turn associated with 
a greater time expenditure compared to the 
roller pump system for which only the patient 
tubing must be replaced after an injection.

Conclusion
Hygienic safety, economic aspects and hand-
ling and time expenditure are the central pa-
rameters when assessing the operation of a 
contrast medium injector. Both the syringe in-
jector using disposable syringes and the rol-
ler pump system (multi dosing) are identical 
in terms of hygienic safety according to the 
criteria of evidence-based medicine. Howe-
ver, the syringe system cannot be operated 
as an entirely disposable system due to the 
absence of NaCl prefi lled syringes. There are, 
however, signifi cant differences—as descri-
bed— in the costs for consumables, in hand-
ling and the time expenditure (see Table). The-
se direct and indirect operating costs must 
subsequently be weighed against the inten-
ded service lifetime and the acquisition and 
maintenance costs of the particular system. 
Each user must therefore individually calcula-
te and compare the real costs of the systems.
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Table 1: Comparison of syringe injector and roller pump systems

System Safety Time required 
for handling

Operating 
costs

Comments

Syringe 
injector

= 
(as disposable 

system)

i i - with CM prefi lled syringes 
 depends on manufacturer
- NaCl prefi lled syringes 
 currently 
 not available in Austria
- empty syringes max. 
 200 mL
- questionable in terms of  
 safety due to possible 
 repeated fi lling

Roller 
pump

= 
(multi dosing)

s s - contrast fl ow direction only 
 towards patient
- all CM container sizes can 
 be used


