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Abstract

The optimal vascular access for elderly patients remains a challenge due to the difficult balance between risks and
benefits in a population with increased comorbidity and decreased survival. Long dependence to central vein catheter,
patient comorbidities, life expectancy, and complication rates are important influencing the indications for arteriovenous
fistula or an arteriovenous graft. Although central vein catheters are simpler way to start a hemodialysis treatment,
elderly patients are also at higher risk of death from infection or other complications associated with them more than

for younger patients. The discussion revolves around the following key questions:
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. What are the limiting factors for a vascular access in the elderly patients?

. Central venous catheter—is it still an option for elderly patients?

. Is still the autologous arteriovenous fistula playing a pivotal role as hemodialysis access in the elderly patients?
. Are there any real surgical contraindication to perform a vascular access in elderly patients?

. Is the old age a limiting factor for the vascular access management?
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Case report

An 80-year-old woman presented with a history of hyper-
tension, chronic obstructive pulmonary disease (COPD),
peripheral vascular disease, and chronic renal failure
(stage 5, estimated glomerular filtration rate (eGFR):
12.6mL/min/1.73 m?), previously treated for abdominal
aortic aneurysm by endovascular aneurysm repair (EVAR).

The patient was regularly followed at the nephrology
clinic and was evaluated by the vascular surgeon for the
placement of a vascular access (VA), in preparation for dial-
ysis treatment. The duplex scan examination showed post-
phlebitic fibrosis of the cephalic veins in both arms and a
small size of both basilic veins (2.5mm diameter). In this
case, given the poorness of the autologous superficial
venous system, the patient was treated through a prostheti-
cal left omero-axillary arteriovenous bypass. The procedure

was performed in local anesthesia (LA) using a Gore
Hybrid® (W. L. Gore & Associates, Inc., Flagstaff, AZ,
USA) vascular graft. This choice was done since the patient
did not need an immediate ultrafiltration (whereby an early
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cannulation graft, which can be cannulated within 24h of
implantation, is preferred) and also because this graft allows
a fast operation, thanks to the sutureless venous extremity.
The patient started dialysis 2 months later and the follow-up
consisted in a duplex scan evaluation every 3 months post-
implantation. At the present time, 7 months later, the graft is
patent, no signs of venous stenosis have been detected, and
the patient is successfully treated through a tri-weekly
dialysis.

Introduction

In recent years, the demography of the global population is
changing: people over the age of 65 years have increased,
especially in Western countries, and in 2050, the percent-
age of the elderly population probably will exceed two bil-
lions, with consequent implications for health and care.!
Old age is distinguished for at least two major groups: the
elderly (60—75years) and the very elderly (over 76years)
patients. The high prevalence of chronic kidney disease
(CKD) in the elderly is attributable not only to the growing
prevalence of traditional risk factors such as diabetes,
hypertension, and cardiovascular diseases but also to the
new CKD definition criteria, based on the eGFR and the
presence of markers of renal damage (proteinuria, radio-
logical alterations, urinary sediment, and cellular biopsy
alterations).? At the present time, there are no specific
guidelines and recommendations regarding early identifi-
cation and management of elderly with CKD. The major
goal of a screening program should be to identify elderly
with CKD at an early stage, in order to prevent cardiovas-
cular events and/or progression to end-stage renal disease
(ESRD). It is well known that early referral to nephrolo-
gists has been associated with decreased mortality, better
outcome, and cost saving; furthermore, pharmaceutical and
surgical innovations and lifestyle modifications in elderly
population with CKD may have a favorable effect on
patients’ outcomes.? Older people today are candidates for
a large number of procedures and interventions that have
not been considered for them in the past, including kidney
replacement therapy (dialysis and transplantation). Today,
there is a dilemma whether it is proper to use an expensive
treatment such as hemodialysis (HD) which charges all the
national health systems or to prefer a non-dialytic manage-
ment in a growing subpopulation with a limited life expec-
tancy:* for many nephrologists, delaying the onset of
dialysis in association with a protein restriction could be an
alternative strategy.’ Regarding the elderly with ESRD
(eGFR <10mL/min), there are conflicting data about sur-
vival among patients undergoing dialysis versus those
receiving non-dialytic management. In the United States,
the 1-year survival rate of patients over 80 years after dialy-
sis initiation is above 54%, whereas mortality rate is high
(above 20%) during the first 3months, probably due to
underlying illness and to the significant comorbidities.®

Another aspect to be considered is related to the cost of
public health: preemptive arteriovenous fistula (AVF)
placement may not be the cost-effective approach in older
adults compared with the option to place an arteriovenous
graft (AVG); the AVF option shows cost savings for
younger patients and for those with longer life expectancy,
while it does not seem to have cost savings for the patients
>80 years.” Given these considerations, the decision to treat
the ESRD in the elderly provides a fair balance of risks and
benefits and should be evaluated case by case.

What are the limiting factors for a VA
in the elderly patients?

A well-functioning VA is crucial for a good HD. Elderly
patients who are candidated to HD are usually affected by
numerous comorbidities (such as diabetes, micro/macro-
angiopathy, and cardiovascular disease) that can impair the
outcome of a VA as well as be impaired by a creation of an
arteriovenous shunt.

Chronic heart failure (CHF) is often present in these
patients and can be reasonably aggravated by the creation
of an AVF, even if it is not described as an absolute con-
traindication for a VA. However, patients in class New
York Heart Association (NYHA)>2 have been shown to
have an improvement in CHF symptoms after VA closure.8
Despite this, CHF seems to have a little implication in VA
in elderly patients: for those >65years in HD and with a
diagnosed CHF, the death rate from cardiac causes seems
not to be higher in those with a fistula compared with the
group with central venous catheter (CVC).?

Peripheral veins damaged by chemotherapy, vein punc-
ture, or other trauma are particularly associated with poor
AVF outcomes, while central vein injuries caused by cen-
tral catheters, pacemakers, or other interventions may pro-
hibit both AVF and AVG creation. In addition, elderly
patients often come to the attention of the nephrologist
shortly before the onset of renal replacement therapy (late
referral), adversely affecting the VA outcomes. Poor periph-
eral artery conditions can unavoidably affect the outcome
of a VA as well as an AV shunt can impair a preexisting
peripheral artery disease. Another factor to be considered in
setting up VA in the elderly is the “fragile elderly syn-
drome.” The components of frailty encompass functional
status and include weight loss, poor endurance, low energy,
weakness and may manifest as slow walking speed and low
physical activity: this is a relevant problem because up to
75% of patients on HD over 60years meet the criteria for
frailty. Having a CVC with a maturing AVF has been
reported to be associated with a greater risk of mortality
than AVG alone in patients with limited functional status.!®
An additional important element to consider is the patient
compliance, whether it is intradialytic (fixed position of the
arm during HD), intraoperative for local or regional anes-
thesia (RA), and during the cure and follow-up of VA,
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which requires patients’ collaboration. The low compliance
of the elderly (patients “not fit for” LA or RA), along with
upper extremities poor arteries and veins “heritage,” may
represent the main limitation for a VA construction.

CVC—is it still an option for elderly
patients?

CVCs are associated with a significantly higher risk of
infections, mechanical complications, thrombosis, and
mortality: Bray et al.® revealed a threefold increased risk in
mortality (all causes) and a sevenfold increased risk in
death from septicemia with the use of CVCs compared
with patients using AVF or AVG. The presence of a CVC
also appears to be an obstacle for a subsequent VA, espe-
cially for elderly: for Wasse et al.,'! in fact, patients older
than 75years were more than twofold remaining CVC
dependent at 90days compared with those younger than
50years.

The global costs for an AVF or an AVG, initially higher
than those required for a CVC, are amortized by the reduc-
tion in septic and post-operative complications, as well as
hospitalization days, with a potential savings of £1000 for
a 6-month treatment with an early cannulation AVG
(ecAVG) compared to a CVC.?

Central vein obstructions are related, in the majority
of patients, to a previous insertion of CVC: central venous
obstruction develops in more than 40% patients with sub-
clavian vein catheters and with a little less incidence in
patients with jugular vein catheter.” This is the most
important cause of AVF or AVG failure, requiring further
additional endovascular procedures in order to guarantee
the central vein outflow.'? Even if CVC still has the
advantage of being the least invasive procedure and the
faster solution for a late referral patient, the clinical con-
sequences that its stubborn use can have should not be
underestimated.

The AVF creation is usually a mini-invasive procedure
and can be performed in the majority of cases, including
diabetics and old patients: age alone should not in fact dis-
qualify patients from VA surgery since there is a high rate
of technical feasibility for fistula construction.

RA and LA are usually the techniques of choice for
AVF creation, while general anesthesia (GA) could repre-
sent a contraindication for AVF/AVG creation in the
elderly patients, especially for peri- and post-operative
implications related to the patients’ comorbidities.!3

Is still the autologous AVF playing

a pivotal role as HD access in the

elderly patients?

According to the current guidelines, the autologous AVF is

the first and preferred VA for HD because of its long-term
patency and the low incidence of infections.!*!> However,

there are no universally recognized indications about the
HD access in the elderly and especially in the very elderly
patients: in the global ESRD population, one-third of AVF
fails to mature,'¢ whereas in patients over 65 years, this
risk is doubled.!”

The cumulative patency of AVG has been reported to be
superior to AVF in elderly patients:!8 in contrast, in a study
with patients older than 80 years, AVF patency is compara-
ble to that of their younger counterparts.!?

DeSilva et al.?® showed that patients aged 67—79 years
had higher survival from pre-dialysis placement of AVF
compared with AVG, different from what is found in the
octogenarians and nonagenarians: this could be explained
by the greater number of elderly patients at risk of initiat-
ing HD with a CVC because of unsuccessful or delayed
maturation of AVFs. In addition, the competitive risk of
death in octogenarians is higher and may minimize the
potential long-term benefits of placing an AVF over an
AVG.

Cui et al.?! showed that AVG and AVF had similar
primary and secondary patency rates in elderly patients
but fistulas exhibit a much higher primary failure rate,
requiring more interventions to achieve maturation and a
longer period of catheter dependence. Elderly patients
with ESRD have a higher prevalence of comorbidities,
which increases their procedure-related risk.?> Therefore,
AVG may be the preferred access option for select
elderly patients because of its lower intervention rate to
achieve maturation. Moreover, in late referral patients
needing to start immediately HD, the use of last-genera-
tion AVG, which can be cannulated within 24h of
implantation, would allow the omission of temporary
venous catheterization without affecting perioperative
morbidity rates and long-term patency rates. Tozzi and
Franchin’s?? experience with Gore Acuseal (W. L. Gore
& Associates, Inc.) demonstrated good patency rates and
low complication rates of this ecAVG. Aitken et al. com-
pared two groups of patients receiving ecAVG and CVC.
Bacteremia developed in 16.4% of patients in the CVC
group compared with 3.3% in the ecAVG group and
mortality was also higher for patients with CVC (16%)
compared to those with ecAVG (5%).2* The cost of pub-
lic health still offers some reflections: preemptive AVF
placement may not be the cost-effective approach in
older adults. Compared with the option to place an AVG,
the AVF option shows cost savings for younger patients
and for those with longer life expectancy and shows no
longer cost savings for the patients >80 years, so AVF
first is not clearly a superior strategy in the elderly popu-
lation.” Given the higher clinical risk of these patients
and the short life expectancy, AVG may be a reasonable
first-line choice in select elderly patients with inade-
quate superficial veins and especially in late referrals
who require accelerated cannulation to avoid CVC
placement.
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Are there any real surgical
contraindication to perform a VA in
elderly patients?

Vessel’s quality is the first crucial point that could affect
the result of a VA, especially in the elderly patients. Vessel
mapping has been highly encouraged and current interna-
tional guidelines support the routine use of color Doppler
ultrasound (DUS) before VA surgery. Several anatomic
parameters (artery diameter, calcifications, resistance
index, arterial blood flow, vein diameter before and after
proximal vein compression) may help the examinator to
evaluate the vessel suitability and the best surgical solution
for AVF creation. There are many factors that may interact
to determine the success or failure of any individual AVF:
a meta-analysis of 13 cohort studies showed that wrist
radiocephalic AVF had an increased primary failure rate
and reduced patency in elderly patients at all time points.?’
In comparison with a younger cohort, elderly patients are
more likely to have a poor-quality forearm or leg veins and
are more likely to have atheroma or calcifications affecting
their arm arteries.?® Women usually have smaller arteries
and this may be the reason for poorer maturation and sur-
vival rates of VA for this group of patients, associated with
a higher number of access revisions. Diabetes and con-
comitant arteriosclerosis may have an additional negative
impact on the chance of successful access creation because
these patients usually have thickened and calcified arteries
with proximal or distal vessel obstructions.!?

Small diameter arteries and veins are associated with a
poor outcome of VA: in particular, cephalic vein diameter
less than 3 mm can take a maturation time higher than 3 to
4 months and this cannot be accepted for elderly late refer-
ral patients.?’

Venography and central vein evaluation should be per-
formed in patients known to have a previous catheter or
pacemaker/implantable cardioverter defibrillator (ICD).!2-28
The finding of a central vein stenosis should not be consid-
ered as an absolute contraindication in case of no other
options for VA since a concomitant endovascular procedure
can be performed at the same time of the AVG implanta-
tion. Incidence of VA complications is higher in very
elderly patients, and steal syndrome, commonly referred to
as hand ischemia or “steal” after dialysis access placement,
is a serious complication, with age greater than 65 years
been recognized as a potential risk factor: this underlines
again the role of preoperative vessels’ investigation, in
order to avoid the construction of a VA in patients with
small or calcified arteries.?

Frailty and malnutrition, commonly seen in an elderly
patient submitted to HD, often lead to thin skin and easy
bruising tendencies that cause a relatively higher inci-
dence of skin tears or hematomas; in addition, anticoagu-
lant and anti-platelet drugs that are often used by these
patients can also potentially increase the risk of bleeding
complications.

Very elderly patients on HD are particularly fragile and
often affected by multiple comorbidities: in particular,
chronic diseases may coexist with geriatric syndromes like
frailty, falls, insomnia, or dementia and can make the
patient management more complex, however, being not an
absolute contraindication for a VA creation.

Probably, the “low compliance” of a patient affected by
geriatric syndrome and dementia represents the major
obstacle to VA surgery, not allowing an LA procedure and
conditioning deep sedation or GA.

Is the old age a limiting factor for the
VA management?

HD access failure remains a major source of morbidity and
it is second only to cardiovascular disease as a cause of
hospitalization for ESRD patients: for this reason, a cor-
rect VA management is a crucial point to improve fistula
and graft patency and to have low complication rates, both
for young and old patients.

The daily care of the VA represents the mainstay in
preservation and long-term “life” of the VA, and for elderly
patients, its management may require more resources and
the continuative cooperation between patient, relatives,
nurses, nephrologists, vascular surgeons, and interven-
tional radiologists.

This ideal condition is hardly established in small
peripheral hospital, where the resources are lower and a
multidisciplinary team is often missing; however, this
obstacle can be overcome if the peripheral hospital can
refer to central structure with an available “access manage-
ment team,” as in a “spoke-to-hub” model and especially
with a “VA culture” spreading. This starts from the patient
itself, if collaborative, passing through family members,
dialysis nurses, and family doctors, who can allow a cor-
rect follow-up program focused on recognizing early signs
of VA malfunction.303!
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