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Abstract

Failed needle cannulation of AVF due to insufficient maturity of
the vein can be caused by outflow obstruction. These stenoses are
common in the central venous system or cephalic arch but also seen
in the upper arm in case of forearm fistula. In our opinion, compet-
itive flow of well-developed collaterals and elbow perforating vein
would be the reasons for immaturity. In the overview of diagnostics,
we did not recognize peripheral outflow obstruction.
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Introduction

Physical examination in combination with medical history are the
first steps for detecting access failure [1]. Second step should be duplex
ultrasound access examination. It is important performing gradually
diagnostic. Finally, invasive methods such as fistulography should be
performed [2].

Common mechanism of access failure is venous out flow stenosis
[3]. Central venous obstruction in subclavian, axillary or brachioce-
phalic veins is common. In cases of radio-cephalic forearm fistula, the
out flow obstruction can be located at the upper arm. Therefore, the
assessment of flow pattern in the outflow vein is necessary. Develop-
ment of collaterals of the forearm are hinds (signs) of a main outflow
obstruction. Diagnostic testing must be performed to assess the cause
of such an obstruction. Outflow near the elbow and beyond has to be
evaluated.

At first look, high flow rate can mask such out flow obstruction due
to the three veins (elbow perforator, basilic vein, cephalic vein) that
can keep the forearm out flow intact.

We present a case in which unrecognized out flow obstruction at
the upper arm in combination with rash indication for surgery risked
the occlusion of the fistula.

Case Report

A 66-year-old male patient was sent to our department by his ne-
phrologist, because of failure of maturation of the fistula. In December
2017, the creation of a distal forearm fistula (radiocephalic AVF) was
performed in a different institution. A surgical revision of stenosis of
the anastomosis and insufficient maturation were performed by cre-
ating a new fistula proximal at the forearm in our institution in May
2018.

After surgical revision, needle cannulation of the cephalic vein was
still unsuccessful. Dialysis was carried out by a tunneled catheter.

At time of presentation a continuous thrill was present. The duplex
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ultrasound showed diameter of the cephalic vein of the forearm to be
4.5 to 6.0 mm. In addition, we verified a deep subcutaneous course
as well as two prominent draining branches. The measurement of the
peak systolic velocity of 600 cm/s at the venous out flow adjacent to
the anastomosis identified a stenosis. The flow rate was measured at
1000 ml/min. Due to these diagnostic findings we initiated a percuta-
neous intervention.

We chose a retrograde access to the cephalic vein. Catheteter angi-
ography confirmed the ultrasound test results (Figure 1). Out flow of
the cephalic vein was through basilic vein, cephalic vein of the upper
arm and deep venous system in the cubital fossa via drainage through
the perforating vein (Figure 2). We performed a balloon angioplasty
of the arteriovenous fistula with a plain balloon (4 mm) at the end of
the procedure.

- ~

Figure 1: Retrograde access to the cephalic vein of the forearm showing the stenosis of
the anastomosis and the two draining branches.

After explaining the results of the angiography to our patient, we
decided to perform a long-segment autologous patch angioplasty. We
used the radial located venous branch as an autologous transplant. We
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ligated the second venous branch and the perforating vein addition-
ally. Finally, the cephalic vein was transposed. The transit time ultra-
sonic flow measurement performed after suturing the patch revealed a
flow rate of 140 ml/min. We identified reduced arterial inflow because
of venous stenosis near the arteriovenous anastomosis. For this rea-
son, the anastomosis was created more proximally. Characteristic post
thrombotic lesions of the vascular wall have caused the stenosis. At the
end of the procedure the measured flow rate was still unsatisfactory at
190 ml/min. The operation was finished, and it was decided to observe
the fistula to determine whether reduced flow rate was caused by vaso-
spasm.

Figure 2: Angiogram showing the perforating vein ().

Figure 3: Trabecular, post thrombotic lesions of the cephalic vein of the upper arm.

Figure 4: Stenosed segment of the cephalic vein of the upper arm (}).

We examined the angiography again and identified a stenosed
segment of the cephalic vein at the distal upper arm. Regarding to
the missing well-developed collaterals maintaining venous out flow
before the fistula was at risk for occlusion. Hence, we performed surgi-
cal revision of the stenosis using an interposition graft (PTFE 6 mm).
This segment showed post thrombotic lesions as well with trabecular
morphology. The flow rate measured 550 ml/min and there was con-
tinuous thrill in the fistula. The temperature of the hand was warm,
and pulses were palpable at the wrist.

The patient was discharged on the sixth postoperative day with a
primarily healing wound. After six months the AVF matured well with
flow rate of 1000 ml/min and without needle access problems.

Discussion

To provide adequate maturation an arteriovenous fistula needs an
inflow, peripheral out flow and central venous out flow [4]. Consid-
ering the main aspects of what a functional AVF needs to get needle
access conduit, we do not really recognize peripheral out flow failure.

Catheter angiography shows vascular anatomy of the fistula with
out flow obstruction at the upper arm cephalicvein (Figure 3) and
well-developed collaterals (Figures 1 and 4). Troubleshooting was not
such as adequate as we did appreciate preexisting problems in this
case. Figure 1 demonstrates primary flow is drained through the col-
lateral in the basilic system. Figure 2 shows inadequate drainage into
the deep venous system through elbow perforator with lesions in up-
per arm cephalic vein and non-visualization of median cubital vein.
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