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Abstract:

Maintaining the lifespan of a vascular access (VA) is of paramount importance especially for end-stage renal disease pa-
tients. Any revision operation is an integral part of VA expertise, and in this regard any description of dedicated surgical
or endovascular solution is of value. This case refers to the conversion of a purely prosthetic VA (loop antebrachial shunt)
to a composite one, un-recruiting the outflow deep vein system of the lower arm and creating a different venous drain-
age pathway using a newly created superficial vein vessel. This technique incorporates the use of a new PTFE segment
“looking” downwards to the antebrachial level, resembling a “snail” configuration of the whole circuit.
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INTRODUCTION

The arteriovenous communication generates a large pressure
gradient between the high-pressure, inflow artery and the
low-resistance outflow vein, deviating an increased flow vol-
ume through the fistula, because of the bypassed resistance
of the peripheral capillary bed.! We noticed in selected pros-
thetic lower or upper arm vascular access (VA) cases that de-
spite superficial outflow vein thrombosis the circuit continues
its functionality through the deep vein system especially when
the initial vein anastomosis incorporates large perforating
branches. In this occasion, the deep vein network decreases
its resistance when the vein valves become gradually incom-
petent. However, this diversion of blood flow enables primary
or secondary superficial veins, initially of suboptimal diameter
to dilate, contributing to the total vein blood proximal out-
flow. From a practical point of view, these newly created veins
could be used in future dedicated revision operations extend-
ing the VA lifespan. We describe the “snail” technique revising
a failing antebrachial loop graft with thrombosis of the out-
flow basilic vein but draining to multiple deep vein branches,
in which the vein anastomosis was relocated distally to a new-
ly created large superficial antebrachial vein. This facilitation
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of its drainage, from the deep to superficial vein network was
performed using a new PTFE portion in a retrograde direction,
achieving a “snail” circuit configuration.

CASE AND TECHNIQUE DESCRIPTION

M.Y. is a 76 year old female patient with past medical histo-
ry of diabetes mellitus, hyperlipidemia and moderate aortic
valve stenosis. She was on hemodialysis program through an
antebrachial short loop shunt on the left side for the last 34
months. Renal physicians requested a venography because of
evidence of high venous pressures during dialysis, although
a satisfactory thrill was detected at clinical examination. The
patient complained for intermittent rest pain due to the pres-
ence of a moderate lower arm edema. Primary patency of
the loop shunt was 25 months and initial vein outflow was
through the elbow basilic vein.

Surprisingly, the fistulogram at the level of the elbow re-
vealed basilic vein occlusion however, blood outflow was now
diverted to the deep antebrachial vein system through a large
perforating brach. Furthermore, no central vein lesion was de-
tected (Fig. 1A). An unexpected finding was the presence of
a large antebrachial superficial branch, possibly receiving the
blood flow from the high flow graft fistula, through the deep
veins.

The latter branch showed continuity with the cephal-
ic vein above elbow (Fig. 1B). This new superficial vein net-
work was not present at the primary operation. To rescue this
long-standing VA before thrombosis occurs, we performed a
novel but simple technique, we called “snail” procedure. In-
stead of extending the vein limb of the PTFE to the brachial
cephalic vein in an antegrade fashion we choose to extend
retrograde to the antebrachial superficial branch, at its most
distal dilated point, in order to considerably increase the
puncture area. The latter would include a long vein compo-
nent (Fig. 2). This facilitation of its drainage from the deep to
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FIGURE 1: A. Venography of the left arm at the level of the elbow. Note the diversion of blood flow to the deep and subse-
quently to the superficial vein network. The initial arteriovenous graft loop is rather short B. Schematic representation of the
venogram (A: graft arterial limb, V: graft vein limb, PTFE: polytetrafluoroethylene).

FIGURE 2: A. The “snail” operation: The new inserted PTFE portion “looks” antegrade, ending to the large superficial ante-
brachial vein vessel B. Schematic representation of the procedure. Note that the previous vein anastomosis is interrupted,
un-recruiting the outflow deep vein system of the lower arm and creating a different venous drainage pathway C. The new vein
anastomosis was performed at the antebrachial superficial mature branch, at its most distal dilated point, in order to consider-
ably increase the puncture area.

superficial vein network using a new PTFE portion in a “snail”  the need of a central venous catheter (CVC). The “snail” con-
circuit configuration enabled us to increase the lifespan of the  figuration resembles to the loop antebrachial “semi-shunt” or
arm regarding the available sites for VA construction. Further-  “semi-graft” we described earlier, utilizing a PTFE segment as
more, most of the old PTFE portion of this “snail” configura- the arterial limb and a long cephalic vein segment as the vein
tion can be punctured immediately for hemodialysis without limb (semi-loop forearm composite graft). Their difference is a
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longer PTFE portion (three halves) and a vein anastomosis ori-
ented towards the distal vein network (antegrade direction).
Furthermore, un-recruit of the outflow deep vein system of
the lower arm and creation of a different venous drainage
pathway takes place.

It is obvious that the previous vein anastomosis is inter-
rupted, and the new PTFE portion anastomosed in an end-to-
end fashion with the old PTFE segment. Definitely, several oth-
er revision options arose for this interesting and complex case.
Firstly, a mid-antebrachial autogenous fistula or secondly, an
elbow brachial-cephalic fistula could be performed, without
interrupting the PTFE graft circuit and without requirement
for a CVC. However, these autogenous options render the
PTFE graft in danger of thrombosis while awaiting the vein to
further mature adequately. Another option is to extend the
vein limb of the previous PTFE to the cephalic vein at elbow
level using a short PTFE in horizontal position (POLO opera-
tion), however, this solution would sacrifice the whole ante-
brachial cephalic vein and few cm of brachial cephalic vein,
even if again a CVC would not be necessary. Preserving the
antebrachial vein outflow in the POLO operation and obtain
more cm of puncture area would require a supplementary
procedure (destroying the vein valves using a valvulotome to
obtain retrograde blood flow) but the high possibility of ante-
brachial edema should not be overlooked.

Preservation of veins is an integral part of the VA plan re-
ported in the latest DOQI guidelines.? We managed to do this
preserving proximal VA options while transferring the previ-
ous VA version to a distal one. This technique can be applied in
prosthetic failing VA’s, when vein flow is diverted to the deep
circulation and simultaneously a superficial and of good calib-
er distal vein is present. Preferably, the latter should have a

long, not deep and continuing path above the elbow.

VA operations like the “snail” procedure need experience
and preferentially should be performed by VA surgeons.>* Any
revision procedure extending the VA lifespan and more impor-
tantly lower and upper arm lifespan, is of value. This practice
although simplistic, was sound, and enabled the conversion
of a purely prosthetic VA to a composite one, with obvious
benefits. In contrary to the “distal to proximal, step by step
approach”, we applied the reversed rule, with the next step
to the antebrachial area instead of the brachial area. So far,
we perform the “snail” procedure in 3 patients. We had one
thrombosis 14 months after revision, which was treated ex-
tending the PTFE after thrombectomy, few cm proximally to
the same outflow vein.
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