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Abstract
Dialysis access maintenance often requires a fistulogram or shuntogram of arteriovenous access.
Assessment of the arterial inflow segment and arterial anastomosis is often a critical portion of the
procedure. Retrograde occlusive angiography (ROA) is often used to properly assess the inflow. Manual
compression using finger compression or a hemostat is often described in the literature. The Fogarty balloon
occlusion technique using a 4-Fr Fogarty catheter balloon (Henry Shein) is a simple and cost-effective
method that preserves image quality and decreases radiation exposure in retrograde occlusive angiography.
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Introduction
The preservation of functional vascular access in patients on hemodialysis can be quite challenging for the
healthcare team. Performing a fistulogram is a crucial step before an intervention is carried out to salvage
hemodialysis access. In addition to assessing the outflow segment of the fistula or graft, it is important to
visualize arterial anastomosis and inflow segments during the fistulogram. Retrograde occlusive
angiography (ROA) is commonly used to depict the inflow segment of the arteriovenous fistula (AVF) or graft
(AVG) [1,2]. ROA can be performed by manually compressing the outflow segment or occluding the outflow
segment with a 4-Fr Fogarty catheter balloon (Henry Shein) while injecting the contrast. The manual
occlusion technique is more commonly used and discussed in the literature [3]. The purpose of this article is
to describe the balloon occlusion technique and highlight its advantages.

Technical Report
The patient is placed in the supine position with the arm of interest extended on a surgical table. The
patient is sedated by the anesthetist, and local anesthesia is administered. Access to the fistula or graft is
obtained, and the outflow component of the dialysis circuit is investigated with angiography in a routine
fashion (Figure 1).

FIGURE 1: Fistulogram with the assessment of venous outflow
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After obtaining images of the complete venous outflow, a contrast-filled (with 50% saline/contrast) 4-Fr
Fogarty balloon catheter attached to a three-way stop cock is inserted into the fistula (Figure 2).

FIGURE 2: 4-Fr Fogarty balloon catheter attached to a three-way stop
cock

The balloon is inflated to occlude the venous outflow tract (Figure 3).

FIGURE 3: Fogarty balloon inflated to occlude the venous outflow tract

The contrast is injected, and there is a reflux of contrast into the inflow segment. The anastomotic and
inflow/arterial segments of the AVG/AVF are assessed (Figure 4).

2023 Malik et al. Cureus 15(7): e41534. DOI 10.7759/cureus.41534 2 of 5

javascript:void(0)
https://assets.cureus.com/uploads/figure/file/643209/lightbox_fd3a8470faa211ed9dfacd82d276ad77-Figure-2-fogarty.png
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/643211/lightbox_4b57d15008c511ee864c236b10b277be-fogarty-inflated.png
javascript:void(0)


FIGURE 4: Arterial inflow segment evaluation (arrow)

During the manual occlusion technique, manual pressure is applied to the fistula or graft, and when
released, it will provide arterial inflow imaging that serves as a road map for interventions.

Balloon occlusion may serve as a very valuable asset in maintaining a road map during coil embolization of
the branches and aneurysm repair in dialysis access procedures (Figures 5, 6).

FIGURE 5: Retrograde angiography with balloon occlusion of the
venous outflow segment with delineation of aneurysm in the arterial
inflow segment
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FIGURE 6: Road map being used to treat the aneurysmal segment with
stent graft

A decision is then made on the specific type of interventional procedure to be performed. Once the
intervention has been performed, a completion fistulogram is carried out. After the fistulogram, the sheath
and the catheter are removed. Hemostasis is achieved in a standard fashion.

Discussion
A diagnostic fistulogram should be completed from the arterial inflow segment to the right atrium to fully
evaluate the AVG or AVF before performing an intervention. Problems associated with the arterial/inflow
and anastomotic segment are responsible for a significant proportion of AVFs and AVGs dysfunction [4,5].
Stenosis along the arterial limb may coexist with stenosis involving the venous limb and may be overlooked
if the arterial inflow is not assessed. The techniques used in delineating the inflow segment of an AVG/AVF
include direct arteriography (DA) and retrograde occlusive angiography (ROA). In DA, the inflow segment is
depicted by injection of contrast following a direct arterial puncture. DA is associated with a high risk of
complications [6]. Complications associated with DA include arterial thrombosis, hand ischemia, hematoma,
nerve injuries, and spasm [1,7]. In ROA, the venous limb/graft is cannulated, and the inflow segment is
depicted by reflux of injected contrast following temporary occlusion of the outflow tract. ROA has been
associated with complications such as vessel spasms and vessel dilatation. Chan et al. [8] reported that ROA
may fail to identify some inflow lesions. In ROA, the outflow segment can be occluded by extrinsic (manual)
compression or by balloon occlusion. Extrinsic compression is the technique traditionally used by most
vascular surgeons, and most of the literature on ROA discusses solely the extrinsic compression technique.
The balloon occlusion technique has some advantages over extrinsic compression; it is, therefore,
imperative to discuss these advantages.

With the manual compression technique, the operator may be exposed to more radiation as he uses his hand
to compress the outflow segment during the fistulogram [2]. This risk is reduced in the balloon occlusion
technique since manual compression is not needed. The issue of radiation exposure and attenuation is of
significant concern among vascular surgeons. It is recommended that every approach to reduce radiation
exposure be implemented meticulously [9]. Heye et al. [10] noted that the position of the operator’s hand
relative to the X-ray tube was the major determinant of the dose of radiation exposure.

The other option for attenuating radiation exposure to the operator would be the use of lead gloves. It is,
however, interesting to note that the unit price of a Fogarty balloon catheter is about $30, while the price for
a pair of lead gloves used in manual compression costs about $80, thus making the balloon occlusion
technique a relatively cheaper alternative barring other costs. While the unit price difference may not be
overly significant, the importance of cost-effective treatment models cannot be overemphasized in this era.
Vascular access maintenance including diagnostic and therapeutic procedures constitutes a significant
portion of the healthcare costs of patients on hemodialysis [11-13].

Conclusions
Extrinsic compression of the venous outflow limb is the traditional approach for retrograde occlusive
angiography. This method has been used to assess the arterial inflow limb of the arteriovenous fistula or
graft in dialysis maintenance procedures. We present a simple new technique utilizing Fogarty balloon
occlusion that minimizes radiation exposure and is a safe, cost-effective, and more efficient alternative for
the assessment of arterial inflow in dialysis maintenance procedures.
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