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CASE REPORT

Gen Kuramochi, MD, PhD - Nobumasa Ohara, MD
Shin Hasegawa, MD - Hisanaga Moro, MD

Femoral arteriovenous fistula: a complication of temporary hemodialysis

catheter placement

Abstract The femoral vein is increasingly being used as a
temporary route for dual-lumen hemodialysis catheter
placement because it is thought to be safer than the internal
jugular or subclavian vein sites. However, several factors
preclude the wider use of indwelling femoral catheters for
hemodialysis, including interference with ambulation and
concern over bleeding, infection, and deep thrombosis.
Herein we describe a case of right superficial femoral
arteriovenous fistula as a complication of the insertion of a
dual-lumen hemodialysis catheter into the right femoral
vein. The arteriovenous fistula was successfully managed
with surgical vascular repair. From this experience, we em-
phasize that it is important for physicians and nursing staff
treating patients with indwelling central catheters to exer-
cise vigilance to allow early detection and treatment of
these potentially serious, albeit rare, complications.

Key words Chronic renal failure - Femoral arteriovenous
fistula - Hemodialysis catheter

Introduction

Dual-lumen catheters are widely used for temporary access
to the circulation in patients who require emergency hemo-
dialysis as a result of acute renal failure or intoxication, for
example, and when vascular access has not been created
previously or in patients having suddenly lost their regular
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vascular access. Recently, the clinical practice guidelines for
vascular access in the USA, Australia, Europe, and Canada
have been updated and publicized.”” The venous access
sites used are the femoral vein, the internal (or external)
jugular vein, or the subclavian vein. Femoral vein catheter-
ization with hemodialysis via the intravenous catheter was
first proposed as an alternative approach by Shaldon and
colleagues in 1961. Thereafter, because hemodialysis re-
quires rapid extracorporeal blood flow, the femoral vein has
been the site most commonly chosen.” The femoral vein is
easier to cannulate with fewer potential complications and
has the advantage of not predisposing the peripheral venous
network to the creation of an arteriovenous fistula. The
vein is easily compressible and does not require an X-ray
before the initiation of dialysis.*’ However, several factors
preclude the wider use of indwelling femoral catheters for
hemodialysis, including interference with ambulation and
concern over bleeding, infection, and deep thrombosis."
In Western countries, the internal jugular vein (mainly the
right) is indicated in an acute setting for patients without
respiratory failure or pulmonary edema;”'""” in addition, the
subclavian vein route is frequently used."”'* However, sev-
eral complications associated with insertion in the internal
jugular vein, subclavian vein, and femoral vein have been
reported.” > Furthermore, it was reported that the subcla-
vian vein should be avoided, or its use restricted to failure of
other vein cannulation sites. For these reasons, we usually
use the femoral vein as the vascular access site in emergent
situations.

Herein we describe a patient with femoral arteriovenous
fistula as a complication of the insertion of a polyurethane
dual-lumen hemodialysis catheter into the femoral vein. A
review of the literature on traumatic complications associ-
ated with central venous cannulation is also presented.

Case report

A 69-year-old woman receiving hemodialysis therapy who
was initiated on hemodialysis therapy on February 9, 1998,


Used Mac Distiller 5.0.x Job Options
This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.2
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: No
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 600 600 ] dpi
     Paper Size: [ 595.3 785.2 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 150 dpi
     Downsampling For Images Above: 225 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: Medium
     Bits Per Pixel: As Original Bit
Grayscale Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 150 dpi
     Downsampling For Images Above: 225 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: Medium
     Bits Per Pixel: As Original Bit
Monochrome Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 600 dpi
     Downsampling For Images Above: 900 dpi
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Warn and Continue
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Convert All Colors to sRGB
     Intent: Default
Working Spaces:
     Grayscale ICC Profile: 
     RGB ICC Profile: sRGB IEC61966-2.1
     CMYK ICC Profile: U.S. Web Coated (SWOP) v2
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Apply
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: No
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: No
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: No

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de

Adobe Acrobat Distiller 5.0.x Job Option File
<<
     /ColorSettingsFile ()
     /LockDistillerParams false
     /DetectBlends false
     /DoThumbnails true
     /AntiAliasMonoImages false
     /MonoImageDownsampleType /Bicubic
     /GrayImageDownsampleType /Bicubic
     /MaxSubsetPct 100
     /MonoImageFilter /CCITTFaxEncode
     /ColorImageDownsampleThreshold 1.5
     /GrayImageFilter /DCTEncode
     /ColorConversionStrategy /sRGB
     /CalGrayProfile ()
     /ColorImageResolution 150
     /UsePrologue false
     /MonoImageResolution 600
     /ColorImageDepth -1
     /sRGBProfile (sRGB IEC61966-2.1)
     /PreserveOverprintSettings true
     /CompatibilityLevel 1.2
     /UCRandBGInfo /Preserve
     /EmitDSCWarnings false
     /CreateJobTicket false
     /DownsampleMonoImages true
     /DownsampleColorImages true
     /MonoImageDict << /K -1 >>
     /ColorImageDownsampleType /Bicubic
     /GrayImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>
     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)
     /ParseDSCComments false
     /PreserveEPSInfo false
     /MonoImageDepth -1
     /AutoFilterGrayImages true
     /SubsetFonts false
     /GrayACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>
     /ColorImageFilter /DCTEncode
     /AutoRotatePages /None
     /PreserveCopyPage true
     /EncodeMonoImages true
     /ASCII85EncodePages false
     /PreserveOPIComments false
     /NeverEmbed [ ]
     /ColorImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>
     /AntiAliasGrayImages false
     /GrayImageDepth -1
     /CannotEmbedFontPolicy /Warning
     /EndPage -1
     /TransferFunctionInfo /Apply
     /CalRGBProfile (sRGB IEC61966-2.1)
     /EncodeColorImages true
     /EncodeGrayImages true
     /ColorACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>
     /Optimize true
     /ParseDSCCommentsForDocInfo false
     /GrayImageDownsampleThreshold 1.5
     /MonoImageDownsampleThreshold 1.5
     /AutoPositionEPSFiles false
     /GrayImageResolution 150
     /AutoFilterColorImages true
     /AlwaysEmbed [ ]
     /ImageMemory 524288
     /OPM 1
     /DefaultRenderingIntent /Default
     /EmbedAllFonts true
     /StartPage 1
     /DownsampleGrayImages true
     /AntiAliasColorImages false
     /ConvertImagesToIndexed true
     /PreserveHalftoneInfo true
     /CompressPages true
     /Binding /Left
>> setdistillerparams
<<
     /PageSize [ 576.0 792.0 ]
     /HWResolution [ 600 600 ]
>> setpagedevice


Fig. 1. Enhanced three-dimensional
computed tomography image showing
the direct communication from the
right superficial femoral artery to the
femoral vein (arrow). Radiographic
contrast medium immediately opacified
the femoral vein via the superficial
femoral artery

as a result of chronic renal failure caused by chronic glom-
erulonephritis, was admitted to our hospital on Novem-
ber 29, 2004, with shunt obstruction. A polyurethane dual-
lumen hemodialysis catheter (Blood access UK-catheter
kit, UNITIKA, Amagasaki, Japan) was inserted into the
right femoral vein following the usual procedure. We simul-
taneously took blood through the catheter and confirmed
that it was venous blood, and hemodialysis therapy was
performed through the dual-lumen hemodialysis catheter.
On December 10, 2004, a new Gore-tex arteriovenous graft
was created in the left forearm at Saiseikai Niigata Hospital
IT and about 2 weeks later the graft was used for hemodialy-
sis therapy. During hemodialysis therapy using the femoral
catheter, suspected arterial bleeding from the insertion site
of catheter occurred once when the catheter was moved.
After this, a dual-lumen hemodialysis catheter was left in
place. A vascular thrill was present and a vascular bruit was
heard on auscultation over the right inguinal site, indicating
the presence of an arteriovenous fistula. Three-dimensional
(3D) computed tomography (CT) was immediately per-
formed to confirm the site of the arteriovenous fistula. 3D-
CT showed an arteriovenous fistula between the superficial
femoral artery and the femoral vein in the right inguinal site
(Fig. 1). About a month later on January 24, 2005, the
patient developed a gastric ulcer and concurrently the arte-
riovenous graft in the left forearm became obstructed. A
dual-lumen hemodialysis catheter was once again inserted
into the left femoral vein for hemodialysis therapy. The
gastric ulcer was treated with proton pump inhibitors and
healed about 1 month later. On March 7 the patient was
again transferred to the Saiseikai Niigata Hospital II for the
creation of a new graft and repair of the femoral arterio-
venous fistula. On March 9 the surgical repair of the arterio-
venous fistula between the superficial femoral artery and
the superficial femoral vein in the right inguinal site was
performed and a new arteriovenous graft was created in the
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right forearm. Surgical exploration revealed a 5-mm adhe-
sion between the superficial femoral artery and the superfi-
cial femoral vein and communication was present in the
vascular wall. The adhesion was separated carefully and
vascular repairs of both femoral artery and femoral vein
were performed. On March 15 the patient returned to our
hospital. The vascular bruit and thrill had disappeared and
the absence of a arteriovenous fistula was further confirmed
by 3D-CT on April 8, 2005. A dual-lumen hemodialysis
catheter in the left femoral vein route was left in place on
April 12, 2005, and the patient was discharged from the
hospital 4 days later.

Discussion

The percutaneous catheterization of the central venous sys-
tem has become a valuable tool, although vascular access
complications are the most common cause of morbidity in
patients. Dual-lumen catheters are widely used for tempo-
rary access to the circulation in patients who require hemo-
dialysis therapy, for example in emergent initiation or shunt
obstruction. Generally, the internal jugular vein, the subcla-
vian vein, or the femoral vein is chosen for catheter place-
ment. However, the best route for catheter placement
remains debatable. In Western countries, the internal jugu-
lar vein and subclavian vein route are the most commonly
used,”'™ although several complications have been re-
ported following percutaneous catheterization attempts.” >
Cimochowski and colleagues suggested that, compared to
the internal jugular vein route, the long-term stricture rate
of subclavian vein catheters was unacceptable high. There-
fore, the internal jugular vein route seems a safer alterna-
tive to subclavian vein cannulation.”” However, reports of
complications associated with the use of the internal jugular
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vein hemodialysis catheter, although quite rare, are evi-
dent.”" The most common complications reported for
internal jugular vein and subclavian vein routes include
infection, deep venous thrombosis, trauma to vital central
structures, prolonged bleeding from puncture sites, aneu-
rysm, pseudoaneurysm formation, and arteriovenous fis-
tula.” ™ Nidus and colleagues reported that femoral vein
cannulation is simply and rapidly performed and is well
suited for repeated acute dialysis.” However, several
factors preclude the wider use of indwelling femoral hemo-
dialysis catheters, including interference with ambulation
and concern over bleeding, infection, and deep venous
thrombosis.

Complications caused by arteriovenous fistulas have
been reported, with fistulas present between the carotid
artery and the jugular vein,"”” " the subclavian artery and the
internal jugular vein,” and the vertebral artery and the
jugular vein.”” For our patient, we chose the femoral vein
as the insertion site of the hemodialysis catheter because we
considered it to be the safest. Consequently, the patient
experienced an arteriovenous fistula as a complication of
the indwelling hemodialysis catheter. From this experience,
the following points should be noted when cannulating the
femoral vein as a vascular access site for hemodialysis:

1. In patients in whom it is difficult to palpate the artery,
one can often locate it accurately with a small hand-
held Doppler unit. Ultrasound-guided cannulation has
proven to be superior to landmark-guided cannulation
and is therefore recommended by NKF-DOQI' and
other reports.””” Furthermore, the procedure time for
cannulation of the femoral vein can be significantly
shortened with the use of ultrasound guidance.”

2. The commonest mistake of inexperienced operators is to
make the venous puncture too close to the artery and
puncture the artery by mistake. It is better to start too far
medial and gradually move more laterally until one finds
the vein.

3. Itis a good idea to use a fine-gauge needle (gauge 21) to
locate the vein first before using the Seldinger needle to
introduce the guide wire.

4. If one inadvertently punctures the femoral artery with
the Seldinger needle, it is wise to avoid the use of heparin
for at least 24h.

5. The commonest undiagnosed complication of femoral
vein cannulation for hemodialysis is a traumatic arterio-
venous fistula. It should be suspected in any patient with
persistent discomfort in the groin. There is usually a loud
bruit audible with the stethoscope. The diagnosis can be
confirmed by ultrasound or 3D-CT, and when found, this
injury should always be repaired. If left untreated it will
cause or aggravate any existing high-output cardiac fail-
ure.’"”” Therefore, we emphasize the importance of phy-
sicians and nursing staff exercising vigilance for patients
with indwelling central catheters to allow early detection
and treatment of these potentially serious, albeit rare,
complications. Any new femoral bruit and thrill should
be regarded as a potential complication of the femoral
venous catheter until proven otherwise.

Conclusion

A hemodialysis patient experienced a femoral arterio-
venous fistula as a complication of the insertion of a hemo-
dialysis catheter into the femoral vein. Physicians and
nursing staff treating patients with indwelling central cath-
eters should exercise vigilance to allow early detection
and treatment of these potentially serious, albeit rare,
complications.
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