The Effect of the Surefire Antireflux Catheter on Downstream Particulate
Distribution: Preliminary Results From 4 Patients
Austin Faulkner MD, Austin Bourgeois MD, James McElmurray MD, Yong Bradley MD,
Laura Findeiss MD FSIR, Alexander Pasciak PhD
Department of Radiology, University of Tennessee Medical Center, Knoxville

Patient 1:

Purpose:
The Surefire Infusion System (SIS;
Surefire Medical, Westminster, CO) is a
coaxial microcatheter system with a
pliant expanding tip designed to limit
retrograde flow of administered intraarterial embolic agents and resultant
nontarget embolization (NTE).1

Blue Arrow:
Surefire catheter provided increased activity
deposition in the portion of the tumor distal
to the site of infusion by 75% (mean) and
90% (max).

Endhole Catheter
(Tc99m MAA SPECT)

A recent study suggests that the SIS
may achieve relative arterial
hypotension downstream to the catheter
tip when compared with an end-hole
catheter, potentially altering
microsphere distribution.2
We present the first in vivo direct patient
comparison of particulate distribution
using both the SIS and standard endhole microcatheter via a two step,
same-day injection of technetium-99m
(Tc-99m) macro-aggregated albumin
(MAA) as a microsphere surrogate.

Results:

White Arrow:
Surefire catheter resulted in decreased
activity deposition in non-target areas of
the right lobe by 35% (mean) and 40%
(max) .

Surefire Catheter
(Tc99m MAA SPECT)

SPECT images from all 4 patients
demonstrate qualitatively increased
penetration of MAA distal to the site of
infusion using the SIS when compared
with a standard end-hole catheter.
Quantitative evaluations corroborate
these findings, with some distal regions
receiving between 33% to more than
200% greater relative activity when the
SIS was used.
No extra-hepatic NTE was identified in
either patient subset; however, two
patients (1 and 3) showed markedly
reduced NTE to normal hepatic
parenchyma when the SIS was used.
Dose reduction to non-target hepatic
parenchyma with the SIS ranged from
40% to almost 90% in some areas.

Bottom:
Pre-treatment
F18 PET

Surefire activity distribution more closely
matches pre-treatment planning intentions
on F18 PET/CT.

Methods:
Four patients with primary or secondary
liver cancer underwent two sequential
low-particulate infusions of Tc-99m MAA
on the same day.
One infusion was performed using the
SIS and the other using a conventional
end-hole microcatheter.

Single-photon emission computed
tomography (SPECT) imaging was
obtained following each infusion, and
the MAA distribution was analyzed and
compared to each patient’s initial FDG
PET/CT or contrast enhanced CT to
assess relative particle distribution.3,4

These preliminary data demonstrate the
validity of this dual-infusion technique,
which is analogous to widely utilized
same-day cardiac perfusion and renal
imaging protocols.

Patient 2:
FDG PET/CT

Blue Arrow:
SPECT images demonstrate increased
activity deposition distal to the site of
infusion with the Surefire catheter.

Saved images were used to ensure
comparable catheter positioning for
both infusions.

Tc-99m MAA
endhole catheter

To eliminate the effects of residual
activity on the SPECT images acquired
after each step, the initial infusion
administered < 3 mCi and < 30,000
MAA particles, followed by the second
infusion with ~ 16 mCi and about
150,000 MAA particles administered
(both infusions administered nonembolic particle doses).

Tc-99m MAA
Surefire catheter

Patient 3:
Tc-99m MAA
Surefire catheter
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Although all four patients demonstrated
improvement in distal penetration and
two patients showed reduction in NTE
to normal hepatic parenchyma, the
degree of improvement is highly
dependent on tumor type and size.

Additional patients and further studies
will be needed to demonstrate
quantitative improvements which can be
supported by statistical analysis.

Table 1:

871.7

Both qualitative and quantitative
assessment of SPECT images and
comparison with baseline contrastenhanced computed tomography (CT)
and positron emission tomography /
computed tomography (PET/CT)
images indicate an improvement in
MAA penetration into (and distal to) the
target lesion with the SIS.

The number of patients included in the
study is too small to provide appropriate
statistical power.

Tc-99m MAA
endhole catheter

Standard
End-Hole
Catheter

Conclusions:

1362
(56% increase)
1661
(237% increase)
2204
(79% increase)
2594
(244% increase)

Patient 4:
Mean Activity

106

184
(74% increase)

Patient 4:
Max Activity

150.4

269
(79% increase)

Blue Arrow:
SPECT images demonstrate significantly
increased activity distribution adjacent to
tumor and distal to the site of infusion with
the Surefire catheter.

Orange ROI:
The Surefire Infusion System resulted in
decreased non-target hepatic activity.
Mean activity was reduced by 80%, and
max activity by 89% in the ROI.
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Tc-99m MAA
endhole catheter
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