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M
aintaining long-term function of venous

access is a common problem for patients

with end-stage renal disease, short-gut

syndrome, and those chronically depend-

ent on total parenteral nutrition. When traditional

access sites are exhausted due to infection, thrombosis,

or stenosis, alternative venous access sites must be

sought. We report a successful transrenal approach in a

patient needing dialysis with no alternative percuta-

neous routes for venous access.

A 62-year-old woman with a history of scleroderma

and chronic dependence on total parenteral nutrition

for the previous 23 years due to malabsorption was

admitted to our institution for anasarca and manage-

ment of her acute renal failure after being transferred

from a peripheral hospital. She presented with asterixis

and was fluid overloaded. The etiology of the patient’s

renal failure was uncertain. The patient therefore under-

went a renal biopsy, which demonstrated arteriolar

nephrosclerosis. Because of the fluid overload and elec-

trolyte abnormalities, she required emergent dialysis.

She was referred to interventional radiology for fur-

ther work-up and placement of a tunneled dialysis

catheter after unsuccessful attempts by the nephrology

service. Initial ultrasound of the neck demonstrated

occluded bilateral internal/external jugular veins. A

venogram was performed via a collateral neck vein

demonstrating occlusion of the brachiocephalic veins

(Figure 1). The multiple small collateral veins were too

small and tortuous for subsequent placement of a large-

bore dialysis catheter. She was also assessed for place-

ment of a translumbar catheter. A pelvic and inferior

vena cava (IVC) venogram performed from both com-

mon femoral veins demonstrated complete occlusion of

the proximal common femoral, external, and common

iliac veins bilaterally. Additionally, the infrarenal IVC was

occluded and not opacified from both groin punctures

to the level of the renal veins. There were mature pelvic

collateral vessels that drained into a large left gonadal

vein and multiple lumbar collaterals (Figure 2), which
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Figure 1. Right (A) and left (B) internal jugular venograms in a patient with chronic occlusion of her central veins secondary to chronic

total parenteral nutrition access.The venograms demonstrate opacification of collateral neck veins and the hemiazygous vein.
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subsequently drained into the left renal vein and even-

tually to the suprarenal IVC. 

The patient had an existing small-bore peripheral

inserted catheter that was placed via the right groin

femoral approach at an outside institution. Catheter-

directed total parenteral nutrition is the suspected eti-

ology for chronic occlusion of the upper and lower

venous structures. Because of the central and pelvic

venous occlusions, she was not a candidate for tradi-

tional temporary or permanent dialysis catheter access.

Her ultrasound (US) study showed that both her kid-

neys were small and atrophic. Because she was not a

candidate for translumbar catheter placement and her

acute chronic renal failure, a decision was made to

attempt insertion of a transrenal catheter for emergent

hemodialysis.

T H E  PRO CE D U R E

The risks, benefits, and alternatives of this procedure

were discussed with the patient and family, and

informed consent was obtained. The Institutional

Review Board determined that the project met criteria

for exemption from review. The procedure was per-

formed under general anesthesia, as per the patient’s

request. The procedural steps involved have been

described by Murthy et al.1

The patient was positioned in the prone position on

the angiography table. Both flanks were prepared and

draped in the usual sterile fashion. The left kidney was

chosen as the target. On the pelvic and IVC venogram

(Figure 2), the right renal vein was not visualized and

presumed occluded. Using real-time US (ATL HDI 5000,

Philips, Bothell, WA), the left mid kidney was identified

and a 22-gauge Chiba needle was advanced into the

renal parenchyma. Utilizing fluoroscopic guidance, a

small amount of contrast was administered through the

22-gauge needle and a segmental draining interpolar

vein was opacified. Additional contrast was adminis-

tered through the small interpolar venous structure and

a venogram was obtained, which showed opacification

of the left main renal vein and suprarenal IVC (Figure 3).

A V18 .018-inch guidewire (Boston Scientific

Corporation, Natick, MA) was then manipulated into

the suprarenal IVC. The needle was then removed and

the inner dilator of a Neff percutaneous access set

(Cook Incorporated, Bloomington, IN) was placed. An

additional venogram was performed by injecting the

side arm of a Touhy-Borst adaptor, which showed satis-

factory access for the dialysis catheter placement. The

Neff system was then reassembled and advanced over

the .018-inch guidewire into the suprarenal IVC. The

guidewire was then exchanged for an Amplatz stiff wire

that was positioned within the mid-right atrium. 

The skin and subcutaneous tissue along the midaxil-

lary line was anesthetized and a small skin incision was

made. A tunnel device was advanced from the mid-axil-

lary incision through to the access site within the left

posterior flank. The access site was serially dilated and a

14-F peel-away sheath (Cook Incorporated) was placed

into the IVC. A 50-cm, 13.5-F, dual-lumen silicone

hemodialysis/apheresis catheter was placed via the peel-

away sheath such that the tip of the catheter terminat-

ed at the mid-right atrium (Figure 4). Two stiff

Glidewires (Terumo Medical Corporation, distributed

by Boston Scientific Corporation) were also used to

direct the catheter to the right atrium. Hemostasis was

achieved using manual compression, and the catheter

was then secured with sutures. Each lumen was flushed

Figure 2. Pelvic venograms from right and left common femoral vein access using 5-F micropuncture sheaths. Pelvic

venograms showed complete occlusion of the right and left common iliac and external iliac veins, with opacification of the

right paravertebral collateral channels (A). Pelvic and ovarian varicoceles opacified with drainage primarily via the left renal

vein to the IVC (B) and (C).
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and aspirated without difficulty. The patient recovered

uneventfully and had successful hemodialysis the next

day. 

The catheter functioned well for 4 months, after

which the patient died of other causes.

D I S C U S S I O N

Maintaining long-term function of venous access is a

common problem for patients with end-stage renal dis-

ease, short gut syndrome, and those who are chronical-

ly dependent on total parenteral nutrition. Intravenous

access sites in these patients frequently become

exhausted either due to thrombosis or infection. In this

patient, access sites became problematic because she

was chronically dependent on total parenteral nutri-

tion due to the malabsorptive state from her scleroder-

ma. Her medical condition became emergent when she

was admitted to the hospital requiring dialysis for renal

failure. The traditional favored sites for central venous

access were occluded. The right internal jugular vein is

preferred because of the low incidence of venous

thrombosis and stenosis.2 Other venous access sites

such as the subclavian,3,4 femoral,5 translumbar

infrarenal IVC,6 hepatic,7 and hemiazygous, and azy-

gous veins8 have been described. Recanalization of

these occluded segments has also been described.9-11

In this patient, all traditional percutaneous access

sites were occluded. Although the suprarenal IVC was

patent, it was small and therefore technically challeng-

ing to percutaneously access, especially without a tar-

get. Because of the patient’s atrophic kidneys and

emergent dialysis condition, a transrenal approach was

chosen. It was deemed that this approach was prefer-

able because her kidneys were nonfunctional.

Placement of arteriovenous fistulas or polytetrafluo-

roethylene grafts was not feasible in this patient

because of her venous occlusions. Percutaneous place-

ment of a hemodialysis catheter via the transrenal

route has been described by Murthy et al in a similar

clinical setting in a patient who has limited access sites

and who was chronically dependent on hemodialysis.1

There has also been a successful case of open surgical

transrenal vein access in the pediatric population.12 To

our knowledge, this is the second case of percutaneous

placement of a hemodialysis catheter via the transrenal

approach.

Although injury to the renal parenchyma is not an

issue in patients with small and atrophic nonfunction-

ing kidneys, the procedure is associated with an atten-

dant risk of arterial injury; therefore, the possibility of

emergent arterial embolization exists. This is clearly dis-

cussed during the informed consent process with the

patient prior to the procedure. Not knowing the inci-

dence of arterial injury associated with this procedure,

Murthy et al have suggested extrapolating data on

experience from biopsy of native and transplant kid-

neys which reported an incidence of arteriovenous fis-

tulas from renal biopsy ranging from 0.3% to 19%.13,14

Figure 3. Left renal venogram obtained via an interpolar vein

shows opacification of a patent main left renal vein and

suprarenal IVC (prone position).

Figure 4. Placement of a 50-cm dialysis catheter with the tip

positioned at the mid-right atrium (prone position).
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CO N C L USI O N

Percutaneous placement of a hemodialysis catheter

via the transrenal approach is technically feasible in the

appropriate clinical setting, in patients who have

exhausted their traditional venous access sites.

However, the attendant risk of arterial and visceral

injuries exists; therefore, further experience with this

approach is needed to establish the overall risk versus

benefit ratio. ■
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Indications
The AneuRx Stent Graft System is indicat-
ed for 
the endovascular treatment of infrarenal
abdominal aortic or aorto-iliac aneurysms
having: • Adequate iliac/femoral access •
Infrarenal nonaneurysmal neck length of
greater than 1 cm at the proximal and
distal ends of the aneurysm and an inner
vessel diameter approximately 10–20%
smaller than the labeled device diameter •
Morphology suitable for endovascular
repair • One of the following: 
(1) Aneurysm diameter of >5 cm (2)
Aneurysm diameter of 4–5 cm which has
also increased in size by 0.5 cm in the
last 6 months (3) Aneurysm which is
twice the diameter of the normal
infrarenal aorta.

Contraindications 
There are no known contraindications
currently associated with this device. 

Warnings and Precautions
The AneuRx Stent Graft is intended to
prevent rupture of abdominal aortic
aneurysms. However, this risk is not com-
pletely eliminated. Based on reports
received for patients enrolled in all phases
of the clinical study, through August 1,
2001, 
ruptures have occurred in 2/1193
patients (0.167%) during the operative
period; in 3/1193 patients (0.251%) with-
in 30 days of the treatment; and in
10/1193 patients (0.838%) greater than
30 days after treatment. The one-year
freedom-from-rupture rate for patients
enrolled in all phases of the clinical study is
99.5%; the two-year freedom-from-rupture
rate is 98.6%; and the three-year freedom-
from-rupture rate is 98.5%; and the 
four-year freedom-from-rupture rate is
98.5%.
The long-term safety and effectiveness

of this implant have not been established.
All patients with endovascular aneurysm
repair must undergo 
periodic imaging to evaluate the stent

graft, aneurysm size and occlusion of ves-
sels in the 
treatment area. Significant aneurysm
enlargement (>5 mm), the appearance of
a new endoleak, 
evidence of perigraft flow, change in
aneurysm pulsatility, or migration result-
ing in an inadequate seal zone should
prompt further investigation and may
indicate the need for additional interven-
tion or surgical conversion.
Exercise care in the handling and deliv-

ery 
technique to aid in the prevention of
vessel 
rupture. If an AneuRx Stent Graft is
placed with less than one centimeter
length of non-aneurysmal tissue at the
proximal or distal end attachment sites,
there is potential for leaking or migration
due to inadequate apposition of the stent
graft. 
Inappropriate patient selection may con-

tribute to poor device performance.
Preliminary data 
indicate that patients with an aortic neck
angle >45 degrees may have a higher like-
lihood of 
suboptimal outcomes compared to
patients with an aortic neck angle <45
degrees. The same data indicate that
patients with an aortic seal length of <15
mm and an iliac seal length of <25 mm
may also have a higher likelihood of sub-
optimal outcomes.
This device should only be used by

physicians and teams trained in vascular
interventional techniques, including training
in the use of the device.
Do not use the AneuRx Stent Graft in

patients unable to undergo the necessary
preoperative and postoperative imaging and
implantation studies.
The results of the clinical studies indi-

cated that patients who experience an
unsuccessful endovascular repair
attempt, and as a result undergo conver-
sion to surgical abdominal aortic
aneurysm (AAA) repair, are likely to have

increased complications arising from
both 
procedures (i.e., cardiac complications,
fever, infection, musculoskeletal compli-
cations, 
neurological complications, pulmonary 
complications,vascular disease, vessel
dissection, wound healing issues and
mortality).
The safety and effectiveness of the

AneuRx Stent Graft System for the
treatment of 
abdominal aortic aneurysms have not
been 
evaluated in patients: 
• With aneurysms pending rupture •
W ith 
connective tissue disorder • With hyperco-
agulability • With mesenteric artery
occlusive disease 
• With ilio-femoral, thoracic, or inflam-
matory aneurysms • With juxtarenal AAA
• With pararenal AAA • With suprarenal
or thoracoabdominal aneurysms • Who
are morbidly obese • Pregnant or nursing
• Less than 18 years old • With less
than one-year life expectancy.
Always have a vascular surgery team

available 
at institutions performing endovascular
grafting in the event that conversion to
open surgical repair is required.

Patient Selection, Treatment and Follow-
up
Do not use this device in patients having
an active systemic infection. Do not use
this device in patients with sensitivities
or allergies to the device materials. The
materials include: polyethylene-tereph-
thalete (PET), nickel, titanium, 
tantalum, stainless steel, polyether-
esterblock-copolymer (Hytrel), poly-
etherblockamide (Pebax),
polyetheretherketone (PEEK), platinum,
ethyl cyanoacrylate, polymethyl-
methacrylate and 
hydroquinone.
The results of the clinical study indi-

cate that women treated with this

device may have a 
higher mortality rate as compared to
their male counterparts.
The use of this device requires adminis-

tration of radiographic agents. Patients
with preexisting renal insufficiency may
have an increased risk of renal failure
postoperatively.
Proper use of this device requires

accurate 
fluoroscopic imaging. This device is not 
recommended for patients whose weight
exceeds 350 lbs (150 kg) or whose
weight may impede accurate fluoroscop-
ic imaging.
Regular follow-up including imaging of

the device should be performed every 3 to
6 months for patients in the enhanced
surveillance group and at least every 6 to
12 months for patients in the 
routine surveillance group (see IFU for
patient 
follow-up recommendations). During the 
recommended follow-up imaging schedule,
patients should be monitored for
aneurysm size, occlusion of vessels,
change in pulsatility, 
migration, leaks and device integrity. 
Additional treatment including

endovascular treatment or surgical con-
version should be strongly considered in
the following cases: 
• Aneurysm growth >5 mm (with or
without leak) since last follow-up •
Change in aneurysm pulsatility (with or
without growth or leak) • Persistent
endoleak with or without aneurysm
growth 
• Stent graft migration resulting in an
inadequate seal zone.
The results of the clinical study indicate

that 
subjects experiencing reduced blood flow
through the graft limbs and/or leaks may
be required to undergo secondary inter-
ventions or minor surgical procedures.
MRI may be used on the stent graft only

under the following conditions: • When used
in shielded MRI systems with static magnetic
fields of 1.5T or less


