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Creating functional autogenous vascular access in
older patients

William C. Jennings, MD,* Lesley Landis, MD,* Kevin E. Taubman, MD,* and
Donald E. Parker, PhD,® Tulsa, Okin

Objective: Arteriovenous fistulas (AVFs) are the preferred choice for hemodialysis vascular access (AV access); however,
there is debate over the utility of AVFs in older patients, particularly concerning access maturation and functionality. We
reviewed our AV access experience in patients =65 years of age.

Methods: We analyzed consecutive AV access patients =65 years old with access operations between March 2003 and
December 2009. All patients had ultrasound vessel mapping. In addition to overall outcomes review, the data for patients
=65 years old were stratified into three 10-year increments by age for further analysis. We compared functional patency
data for our older patients with those of our non-elderly patients aged 21 to 64 years treated during the same time period.
Results: Four hundred sixty-one consecutive AV access patients new to our practice were included in this study. Ages were
65 to 94 years (mean, 73 years). Two hundred thirty-six (51.2%) were female, 276 (59.9%) patients were diabetic, and
103 (22.3%) were obese. One hundred seven (23.2%) patients had previous access operations. Radiocephalic AVFs were
constructed in 29 (6.3%) patients, 99 (21.5%) patients had brachial artery inflow AVFs, 330 (71.6%) had proximal radial
artery AVFs, and three were based on the femoral artery. Transposition AVFs were used in 124 (26.9%) patients. No
grafts were used for AV access in any patient during the study period. Time to AVF use was 0.5 to 6 months (mean, 1.5
months). Primary, primary assisted, and cumulative patency for patients aged 65 to 94 years were 59.9%, 93.7%, and
96.9% at 12 months and 45.3%, 90.1%, and 94.6% at 24 months, respectively. Follow-up was 1.5 to 77 months (mean,
17.0 months). Subgroup age stratification (65-74 [n = 268], 75-84 [n = 167], 85-94 [n = 26] years) found no statistical
difference in functional access outcomes. Primary, primary assisted, and cumulative patency rates were not statistically
different in the elderly and non-elderly populations (P = .29, .27, and .37, respectively). One hundred fifty-six patients
died during the study period, 1.3 to 61 months (mean, 20 months) after access creation. No deaths were related to access
operations.

Conclusions: AVFs are feasible and offer functional and timely AV access in older patients. There was no difference in
functional access outcomes for older patients with subgroup age stratification. AVF patency rates were not statistically
different in the elderly and non-elderly populations. Cumulative AVF patency for patients =65 years of age was 96.9% at
12 months and 94.6% at 24 months. (J Vasc Surg 2011;53:713-9.)

The National Institute on Aging reports that the
United States population aged 65 and over is expected to
double in size within the next 25 years. By 2030, more than
70 million people will be 65 years or older. The age group
85 and older is now the fastest growing segment of the U.S.
population.’ The incidence of chronic kidney disease and
renal replacement therapy (RRT) are similarly increasing in
older individuals and at a higher rate than for the non-
elderly population, accounting for most of the increase.>™*
Vascular access for hemodialysis (HD) using an arterio-
venous fistula (AVF) is widely regarded as superior to
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catheters (CVC) and grafts (AVG) in morbidity, mortality,
and overall cost evaluations.>'® However, the use of au-
togenous access in the elderly population is the subject of
debate, particularly with regard to the issues of timely
access maturation and primary AVF failure rates. Successful
AVF outcomes have been reported by some investigators
while other authors found less than satisfactory results.**-2°
Life expectancy and quality of life issues are key elements in
this discussion. This study reviews our experience providing
autogenous vascular access for older patients.

METHODS

We reviewed our database of consecutive patients new
to our practice referred for HD access from March 2003 to
December 2009, identifying all individuals 65 years of age
and older. We compared primary, primary assisted, and
cumulative vascular access patency rates for these patients
versus our non-elderly patients aged 21 to 64 years treated
during the same time period. In addition, we analyzed
these data for patients =65 years old stratified into three
groups of patients with ages in 10-year segments (Group
1 = 65-74 years, Group 2 = 75-84 years, Group 3 = 84-95
years). Survival rates were calculated for patients =65 years
of age in addition to survival analysis of the same three
subgroups.
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All patients underwent ultrasound vessel mapping by
the operating surgeon at the initial consultation along with
physical examination.?° Our general sequence of choice for
vascular access operations has been the same for all age
groups: 1) Radiocephalic AVFs (RC-AVF) when feasible.
2) Mid-arm AVFs, based on the proximal radial artery for
inflow when possible.?? 3) Staged or primary transposition
AVFs.21?3 The basilic vein was the preferred conduit;
however, the brachial vein offered an acceptable alterna-
tive.>* 4) Other options were used infrequently including
vein translocations, femoral vein AVFs, or saphenous vein
AVFs. The ultrasound (US) examination was a key compo-
nent in selecting the best site and vessels for these AVF
options. We find that many older patients have thinning
and fragile forearm skin and soft tissue in addition to years
of forearm intravenous access and venipunctures. We feel
selecting the upper arm cephalic vein as the targeted AVF
outflow vein leads to prompt maturation and successful
cannulation in most of these patients. Our requirement for
minimal outflow vein diameter was 2.5 mm with a tourni-
quet in place, and an arterial diameter of 2.0 mm. US was
used again briefly in the operating suite to confirm the
targeted outflow vein and surgical plan.

All patients were followed in the surgical clinic until the
new vascular access was fully functional for dialysis, using
two needles for repeated HD without use of a catheter.
Ultrasound was routinely used in addition to physical ex-
amination to evaluate AVF flow volume, vein size and
location, and for marking the targeted outflow location
prior to the first use of the access. Our general criteria for
initial cannulation 4 to 6 weeks after access creation was
flow volume by US >400 mL/min and outflow vein diam-
eter >6 mm. For stage 4 chronic kidney disease (pre-
dialysis) patients, we considered the access “ready for use”
when it met these requirements. These individuals were
included in the data analysis as functionally patent if they
met the above criteria.

No monitoring protocol was in place; however, prob-
lems such as recirculation, inadequate inflow, high venous
pressures, or prolonged cannulation site bleeding lead to a
surgical evaluation for physical and US examinations fol-
lowed by a fistulogram and intervention as indicated. But-
tonhole (same site cannulation) access technique was en-
couraged, particularly in transposition AVFs and in those
AVFs with shorter cannulation segments.?® All patients
referred with failed or failing AVGs were evaluated for
conversion to a secondary AVE.?® Patients with mild symp-
toms of steal syndrome but without motor deficit, rest pain,
ulceration, or threatened tissue loss were monitored in our
clinic without intervention. Physical examination with
pulse volume recordings, finger pressures, digital /brachial
indexes, pulse oximetry, and access flow measurements
were used for evaluation and treatment planning in severely
symptomatic individuals with arteriography added if inter-
vention was necessary.

Primary patency was defined as the time (months) with
uninterrupted patency and without intervention. Primary
assisted patency was the time of uninterrupted patency
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from the original AVF construction where any interven-
tional procedure was necessary. Cumulative (secondary)
patency was the period from the original AVF construction
where AVF patency was interrupted by thrombosis, with or
without AVF salvage, until abandonment of the access or
until completion of the study period. Patency in this study
refers to a functional access. It is our practice to construct
an autogenous vascular access for every patient.

Statistical analysis was performed using NCSS software
(NCSS Statistical Software, Kaysville, Utah) with signifi-
cance of differences determined at P <.05. P values were
obtained by Cox multivariate regression analysis. Patients
generally received systemic heparinization during the pro-
cedures. Neither prophylactic antibiotics nor any form of
postoperative anticoagulation were used in our patients.
Anesthesia was provided by sedation with local infiltration
and the addition of regional block administered by the
surgeon through the axillary portion of the incision for
transposition procedures. The operations were performed
on an outpatient basis at a university-affiliated tertiary med-
ical center by the communicating author. CV8 Gore Tex
(Gore & Associates, Newark, Del) suture was used for each
vascular anastomosis. This study was approved by our In-
stitutional Review Board.

RESULTS

We identified 461 consecutive patients new to our
practice aged 65 years and older who had a permanent
vascular access created for HD from May 2003 to Decem-
ber 2009. The mean age was 73 years (range, 65-94 years).
Diabetes was the cause of renal failure in 276 (59.9%)
individuals. Female gender accounted for 236 (51.2%)
patients, and 107 (23.2%) individuals had previous vascular
access operations. Medical records identified 103 (22.3%)
patients as obese.

During the same study period, 618 patients new to our
practice aged 21 to 64 years (mean, 53 years) had a perma-
nent vascular access created for HD, and functional access
patency rates for these individuals were compared with our
patients aged 65 years and older. Diabetes was listed as the
cause of renal failure in 348 (56.3%) of these patients, with
294 (47.6%) females and 221 (35.8%) with previous vascu-
lar access operations. Obesity was noted in 170 (27.5%) of
these patients.

Primary, primary assisted, and cumulative patency rates
were not statistically different in the elderly and non-elderly
populations (P = .29, .27, and .37, respectively) and are
shown in Figs 1, A-C. Multivariate analysis using Cox
regression found no statistical difference between those
individuals aged 21 to 64 years and patients aged 65 years
and older in primary, primary assisted, and cumulative
patency rates (P = .19, .24, and .51, respectively), after
adjustment for obesity, diabetes, and gender. Multivariate
analysis using Cox regression for patients =65 years of age
found the risk for primary access failure higher for females
(1.35 risk ratio, P = .01) and approached significance for
obesity (P = .08). No statistical difference was found for
diabetic patients. The risk for assisted (intervention re-
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quired) access failure was higher for females (1.95 risk ratio,
P = .01) and in obese patients (1.59 risk ratio, P = .02),
with no statistical difference found in diabetic patients. The
risk for cumulative (secondary) access failure was higher for
females (2.31 risk ratio, P =< .02) and in obese individuals
(2.01 risk ratio, P= .05). There was no statistical difference
for diabetic patients. Primary, primary assisted, and cumu-
lative patency rates were not different for the three elderly
patient age subgroups (P = .37, .38, and .37, respectively).
Primary, primary assisted, and cumulative patency for pa-
tients aged 65 to 94 years were 59.9%, 93.7%, and 96.9% at
12 months and 45.3%, 90.1%, and 94.6% at 24 months,
respectively.

Overall patient survival for individuals aged 65 to 94
years of age was 86.0% at 12 months and 52.7% at 24
months (Fig 2, A). Survival for these older patients was not
related to gender (P = .33) or obesity (P = .54), although
approached significance for diabetic patients (P = .09).
Among the three subgroups of older patients after adjust-
ment for diabetes, gender, and obesity, there was a signifi-
cant difference (P = .041) in survival between groups, with
group 3 (the oldest patients) found to have shorter survival,
as would be expected (Fig 2, B).

Simple AVFs were constructed in 337 (73.1%) patients.
Of these, 29 were radiocephalic (wrist) AVFs, 53 brachial-
cephalic AVFs, and 255 were proximal radial artery AVFs
(PRA-AVFs). Transposition AVFs were used in 124
(26.9%) patients. Of these, 79 transpositions used the
basilic vein, 35 used the brachial vein, and six used the
cephalic vein. The femoral and saphenous veins were each
used twice. Fifty-two AVF transpositions were created as
primary procedures and 72 were staged. Twelve patients
required a surgical AVF revision after a fistulogram and
failed attempt at percutaneous intervention. All other ac-
cess interventions for maturation or maintenance were
accomplished with a diagnostic fistulogram and balloon
angioplasty as indicated. Mean follow-up was 17.0 months
(range, 1.5-77.0 months). Three patients were admitted to
the hospital for hematomas with cellulitis that resolved
without surgical intervention. One patient had a wound
separation that was closed surgically. No deaths were re-
lated to vascular access operations. Six patients regained
renal function, discontinuing dialysis. They were not cen-

Fig 1. A, Kaplan-Meier vascular access patency curves. Number
at risk indicated along curves. Primary arteriovenous fistula (AVF)
patency was not different in the elderly versus non-elderly popula-
tions (P = .29). Dotted lines are used to indicate when patient
numbers were lower and the curves become imprecise.
B, Kaplan-Meier vascular access patency curves. Number at risk
indicated along curves. Assisted AVF patency was not different in
the elderly versus non-elderly populations (P = .27). Dotted lines
are used to indicate when patient numbers were lower and the
curves become imprecise. C, Kaplan-Meier vascular access patency
curves. Number at risk indicated along curves. Cumulative AVF
patency was not different in the elderly versus non-elderly popula-
tions (P = .37). Dotted lines are used to indicate when patient
numbers were lower and the curves become imprecise.
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Fig 2. A, Kaplan-Meier patient survival curve for patients 65 to
94 years of age. Number at risk indicated along curve. Dotted lines
are used to indicate when patient numbers were lower and the
curve becomes imprecise. B, Kaplan-Meier patient survival curves
for patients aged 65 to 94 years stratified into three 10-year
increments. Adjusting for diabetes, gender, and obesity, there was
a significant difference (P = .04) in survival between groups, with
Group 3 (the oldest patients) found to have shorter survival.
Number at risk indicated along curves. Dotted lines are used to
indicate when patient numbers were lower and the curves become
imprecise.

sored and were followed as pre-dialysis patients during the
study period. Seven patients received a kidney transplant
and were censored at that time. One of these patients was
awaiting a staged transposition; the other patient’s AVEs
were in use. Fourteen individuals were lost to follow-up at
8 to 58 months (mean, 32 months) and were censored at
that point. All of these patients had an access in use or, for
pre-dialysis patients, met the functional criteria outlined
previously.

JOURNAL OF VASCULAR SURGERY
March 2011

The incidence of steal syndrome requiring treatment
was not statistically different for patients older than 65 years
of age versus individuals aged 21 to 64 years. Steal syn-
drome warranted intervention in 15 (3.3%) patients =65
years of age and in 24 (3.9%) patients aged 21 to 64 years of
age. Of the patients =65 years of age, six individuals were
treated successfully by occlusion of enlarged side branches
reducing overall access flow (five of these by coil occlusion
and one surgically), two had arterial lesions treated by
balloon angioplasty, and seven were successfully treated by
a banding procedure as described by Goel et al with our
addition of real-time US flow monitoring.?” Two AVFs
were ligated, and two of the salvaged accesses later failed.
There were no distal revascularization-interval ligation or
axillary artery inflow (proximalization) procedures in this
study group of older patients. Two patients with significant
lower extremity peripheral vascular disease required a femoral-
popliteal bypass using a polytetrafluoroethylene conduit
prior to thigh AVF construction. No patient had a graft
used for vascular access during the study period.

During the study period, 156 patients died, 1.3 to 61
months (mean, 20 months) after access creation. Eleven of
these individuals died with a maturing AVF. None of these
deaths were related to the patient’s vascular access. These
patients” AVFs were maturing satisfactorily and were con-
sidered as patent in the data analysis. Secondary AVFs were
created in all 58 patients evaluated with failed AVGs (n =
53) or failing AVGs (n = 5), where mature and open
outflow veins were available for immediate post operative
cannulation. Mean time to initial access cannulation was
1.5 months (range, 0.75-6.0 months) not including the
five patients with immediate access cannulation after cre-
ation of a secondary AVF.?” Patients with prolonged time
to access cannulation were those requiring staged transpo-
sitions, interventions for maturation, staged lipectomy, or
vein elevation.?®

Twenty-eight patients had AVFs that failed and were
not salvaged during the study period. Among those indi-
viduals with a failed access, nine had a new successful AVF
created, one changed to peritoneal dialysis, one received a
successful transplant, five were lost to follow-up, and the
rest continued catheter-based dialysis treatments. Plans for
a new access creation were in place for all catheter-based
patients, limited by general health issues, refusal of other
procedures, or other issues. Eleven of these patients died
during the follow-up period, none due to catheter sepsis.
Fifty-eight patients had AVFs created prior to initiation of
dialysis; 14 of these patients had not started dialysis at the
end of the study period.

DISCUSSION

Hemodialysis vascular access utilizing an AVF has been
widely recommended, demonstrating lower morbidity,
mortality, and cost than grafts and particularly cathet-
ers.”'%2? With the population aging and the incidence of
renal failure in the elderly increasing, an important debate
has emerged as to whether this general vascular access
recommendation holds true in older individuals. Age and
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renal disecase are among the independent predictors of
morbidity and mortality in older individuals.* Both the
prevalence rate for dialysis and the median age of the
incident population have increased in the United States and
are expected to continue rising in future years, emphasizing
the importance of this health care discussion.”*

Xue et al analyzed Medicare data for over 66,000
patients older than 66 years of age and found mortality risk
was greater in patients with initial vascular access of a
catheter or graft as opposed to an AVE.3° Successful autog-
enous vascular access outcomes in elderly patients have
been reported by several authors.'’!?*17 We found
AVFs to have the same functional success in our older
patients as in younger individuals in our practice. Lok et al
reported similar findings.'® However, Richardson et al
reported lower AVEF patency rates in elderly (>70 years old)
versus non-elderly patients.'® Chan et al, analyzing the US
Renal Data System, also concluded that the potential ben-
efits derived from AVFEs compared with AVGs and CVCs
may not apply universally for all elderly patients.*®

Selecting the autogenous access operation with the
most likely successful outcome is important for all patients
and may be the key element in AVF success for elderly
patients. The many AVF options for creation of an autog-
enous access have been published in the National Kidney
Foundation Kidney Disease Outcomes Quality Initiative
guidelines, FistulaFirst, Society for Vascular Surgery® clin-
ical guidelines, and others.>***! US vessel mapping before
fistula creation is another key element in success for both
elderly and younger patients.'*?° Simple AVFs are recom-
mended when possible, and distal sites chosen first when
feasible. However, several studies have noted a high pri-
mary failure rate for radiocephalic fistulas and poor out-
comes in all age groups.'®*? Other authors report success
with radiocephalic AVFs in older patients and the general
population, proposing that proper patient selection is key in
predicting successful outcomes.**** Konner, Lazarides,
and others reported mid-arm AVFs, such as perforating
vein fistulas and brachiocephalic access, are more likely to
be successful in older individuals.''*'® We observed that
many of our older patients have thinning and fragile skin
changes in the forearm consistent with chronic sun expo-
sure, in addition to poor forearm veins with multiple intra-
venous infusion and cannulation sites. These patients were
best served by construction of an AVF with upper arm
access sites. In older and more fragile patients, we most
often construct PRA-AVFs with venous outflow limited to
the upper arm cephalic vein, avoiding the additional bidi-
rectional forearm venous outflow added in many of our
general patient population PRA-AVFs.?? Patency rates for
females =65 years of age were lower than for males in this
study. Overall vessel size is smaller for females and may be
an explanation for this finding. Technical considerations in
obese individuals (both surgical and cannulation issues)
may be the cause of lower patency rates noted for these
patients.

Previous reports found older patients may be at greater
risk for steal syndrome with brachial artery inflow access.>®
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Use of the proximal radial artery for arterial inflow mini-
mizes this risk, while offering adequate inflow for dialysis
access.>*® We speculate that those chronic kidney disease
patients with severe arteriosclerotic disease may be less
likely to survive into the older age groups, contributing, in
part, to our finding in this study that steal syndrome was
not more common in older patients than in younger indi-
viduals <65 years of age. Radial artery AVFs generally offer
lower access flows as opposed to brachial artery AVFs, and
this may also be important in the elderly population from a
cardiac standpoint.?®-37

Our follow-up evaluation for elderly patients is similar
to that for the non-elderly with a goal of cannulating new
AVFs within 4 to 6 weeks. Prompt and skilled AVF inter-
vention by fistulogram with angioplasty, when indicated, is
important for timely maturation and access maintenance in
a substantial percentage of successful AVFs.

As expected, older patients receiving HD in the United
States have a lower overall survival than non-dialysis pa-
tients and lower overall survival when compared with pa-
tients younger than 65 years of age.? Jassal et al found life
expectancy in elderly HD patients to have improved signif-
icantly during recent years adjusting for diabetes, gender,
and other comorbidities.>® They reported the most recent
1-, 3-, and 5-year survival rates among patients aged 65 to
74 years as 78.1%, 51.5%, and 33.5%, respectively, and for
those patients =75 years of age was 69%, 36.7%, and 20.3%,
respectively. Ellam et al reported median patient survival for
older patients from first recognition of Stage V chronic
kidney disease to be 21 months. Those individuals followed
by a nephrologist prior to initiating dialysis had a statisti-
cally longer survival (median, 32 months) as opposed to
those individuals without a nephrologist (median, 15
months).?? Survival data for patients =65 years of age in
our study compared favorably with those of other reports.

Older patients may suffer with “geriatric syndromes”
characterized by frailty, falls, and cognitive impairment and
are at higher risk for hospitalization, morbidity, mortality,
and eventual nursing home placement.33*%*! Frailty is
common among older dialysis patients and adds to mortal-
ity risk following initiation of dialysis. Although early ne-
phrology referral in older patients is thought to reduce
adverse chronic kidney disease outcomes, benefits of long-
term dialysis in frail older patients remain controversial.*®
Murtagh et al found a survival advantage for patients over
75 years of age with end-stage renal disease who elected
dialysis as opposed to those who chose conservative treat-
ment, but the advantage was lost in patients with severe
comorbidities, particularly in patients with ischemic heart
disease.** Yong et al found adverse symptoms and quality
of life to be similar for individuals treated with medical and
palliative care compared with patients receiving dialysis
therapy, pointing out that age should not be the sole factor
in deciding on renal replacement therapy, and that quality
of life should be taken into consideration as well as overall
survival.*! Couchoud et al constructed a clinical scoring
system to predict 6-month prognosis in older patients
initiating dialysis treatment.*® Factors that independently



718  Jennings et al

predicted mortality at six months were low body mass
index, diabetes, congestive heart failure (Stages III-IV),
peripheral vascular disease (Stages III-1V), dysrhythmia,
active malignancy, severe behavioral disorder, impaired
mobility, and unplanned dialysis. In a study of 3702 nurs-
ing home residents, 58% of the individuals died within the
first 12 months of starting dialysis, and 29% had a decrease
in functional status during that period.**

The debate over best medical care for those end-stage
renal disease patients who are both frail and elderly with
severe comorbidities has not been settled and extends to
best medical treatment with or without dialysis, timing of
dialysis initiation, methods of HD access, and the role of
peritoneal dialysis. With the increasing burden of chronic
kidney disease on the Medicare system, this discussion
merges best patient care questions with those of increasing
Medicare costs. Hemodialysis is the most expensive mode
of renal replacement therapy, followed by peritoneal dialy-
sisand transplantation.*® For some patients, the addition of
HD may not prolong life and, in fact, may reduce the
quality of life.*¢

Study limitations include the retrospective analysis of
patient data and evaluation of a single surgeon experience.
Comorbidities such as heart disecase were not included in
our analysis. Some frail and older patients may have re-
ceived renal replacement therapy by central venous catheter
access without referral for permanent dialysis access, and
therefore were not represented in this study. The study data
are from a complex referral vascular access practice with
over 50 dialysis units represented from several states in
addition to local patient referrals with failed access. Patients
were recorded as obese for our study from the medical
record diagnosis or physical examination, as body mass
index was not reliably available. We reported time to initial
cannulation, as complete data for each patient’s dialysis
treatments were not available.

CONCLUSIONS

AVFs are feasible and offer functional and timely he-
modialysis vascular access in older patients. There was no
difference in functional access outcomes for older patients
with subgroup age stratification. AVF patency rates were
not statistically different in the elderly and non-elderly
populations. Cumulative AVF patency for patients =65
years of age was 96.9% at 12 months and 94.6% at 24
months.

AUTHOR CONTRIBUTIONS

Conception and design: WJ, LL, KT
Analysis and interpretation: WJ, LL, KT
Data collection: WJ

Writing the article: W], LL

Critical revision of the article: W], LL

Final approval of the article: W], LL, KT, DP
Statistical analysis: W], DP

Obtained funding: WJ

Overall responsibility: WJ

JOURNAL OF VASCULAR SURGERY
March 2011

REFERENCES

1. National Institute on Aging. [Internet] Bethesda, MD. Dramatic
changes in U.S. aging highlighted in new census, NIH report: impact
of baby boomers anticipated [Press release]. 2006, March 9. Avail-
able at:  http://www.nia.nih.gov/NewsAndEvents/PressReleases,/
PR2006030965PlusReport.htm. Accessed June 8, 2010.

2. Tattersall J. Dialysis in the over-80s. Age Ageing 2005;34:100-1.

3. Collins AJ, Kasiske B, Herzog C, Chavers B, Foley R, Gilbertson D, et
al. Excerpts from the United States Renal Data System 2006 annual data
report. Am J Kidney Dis 2007;49;Suppl 1:A6-7:S1-296.

4. Couchoud C, Moranne O, Fimat L, Labeeuw M, Allot V, Stengel B.
Associations between comorbidities, treatment choice and outcome in
the elderly with end-stage renal disease. Nephrol Dial Transplant 2007;
22:3246-54.

5. National Kidney Foundation. K/DOQI. Clinical Practice Guidelines
for Vascular access: update 2000. Am J Kidney Dis 2001;37;Suppl
1:5137-81.

6. Fistula First. National Vascular Access Improvement Initiative, 2009.
[homepage on the Internet] Available at: http: //www fistulafirst.org/.
Accessed June 8, 2010.

7. Dhingra RK, Young EW, Hulbert-Shearon TE, Leavey SF, Port FK.
Type of vascular access and mortality in U.S. hemodialysis patients.
Kidney Int 2001;60:1443-51.

8. Young E. Vascular access. Current Practice and Practical Aspects of
Management, ASN Renal Week 2000. Toronto: ASN; 2000. p. 377-85.

9. Allon M, Robbin ML. Increasing arteriovenous fistulas in hemodialysis
patients: problems and solutions. Kidney Int 2002;62:1109-24.

10. Eggers P, Milam R. Trends in vascular access procedures and expendi-
tures in Medicare’s ESRD program. In: Henry ML, editor. Vascular
access for hemodialysis--VII. Chicago: W L Gore and Precept Press;
2001. p. 133-43.

11. Konner K, Hulbert-Shearon TE, Roys EC, Port FK. Tailoring the initial
vascular access for dialysis patients. Kidney Int 2002;62:329-38.

12. Persic V, Ponikvar R, Buturovic-Ponikvar J. Preoperative ultrasono-
graphic mapping of blood vessels before arteriovenous fistula construc-
tion in elderly patients with end-stage renal disease. Ther Apher Dial
2009;13:334-9.

13. Chan MR, Sanchez RJ, Young HN, Yevzlin AS. Vascular access out-
comes in the elderly hemodialysis population: a USRDS study. Semin
Dial 2007;20:606-10.

14. Berardinelli L, Vegeto A. Lessons from 494 permanent accesses in 348
haemodialysis patients older than 65 years of age: 29 years of experi-
ence. Nephrol Dial Transplant 1998;13;Suppl 7:73-7.

15. Lok CE, Oliver MJ, Su J, Bhola C, Hannigan N, Jassal SV. Arterio-
venous fistula outcomes in the era of the elderly dialysis population.
Kidney Int 2005;67:2462-9.

16. Lazarides MK, Georgiadis GS, Antoniou GA, Staramos DN. A meta-
analysis of dialysis access outcome in elderly patients. J Vasc Surg
2007;45:420-6.

17. Ridao-Cano N, Polo JR, Polo J, Pérez-Garcia R, Sanchez M, Gémez-
Campdera FJ. Vascular access for dialysis in the elderly. Blood Purif
2002;20:563-8.

18. Richardson AI 2nd, Leake A, Schmieder GC, Biuckians A, Stokes GK,
Panneton JM, et al. Should fistulas really be first in the elderly patient?
J Vasc Access 2009;10:199-202.

19. RonsbergF, Isles C, Simpson K, Prescott G. Renal replacement therapy
in the over-80s. Age Ageing 2005;34:148-52.

20. Parmley MC, Broughan TA, Jennings WC. Vascular ultrasonography
prior to dialysis access surgery. Am J Surg 2002;184:568-72; discus-
sion:572.

21. Paul EM, Sideman MJ, Rhoden DH, Jennings WC. Endoscopic basilic
vein transposition for hemodialysis access. ] Vasc Surg 2010;51:1451-6.

22. Jennings WC. Creating arteriovenous fistulas in 132 consecutive pa-
tients: exploiting the proximal radial artery arteriovenous fistula: reli-
able, safe and simple forearm and upper arm hemodialysis access. Arch
Surg 2006;141:27-32; discussion:32.

23. Arroyo MR, Sideman MJ, Spergel L, Jennings WC. Primary and staged
transposition arteriovenous fistulas. J Vasc Surg 2008;47:1279-83.


http://www.nia.nih.gov/NewsAndEvents/PressReleases/PR2006030965PlusReport.htm
http://www.nia.nih.gov/NewsAndEvents/PressReleases/PR2006030965PlusReport.htm
http://www.fistulafirst.org/

JOURNAL OF VASCULAR SURGERY
Volume 53, Number 3

24. Jennings WC, Sideman MJ, Taubman KE, Broughan TA. Brachial vein
transposition arteriovenous fistulas for hemodialysis access. J Vasc Surg
2009;50:1121-5; discussion:1125-6

25. Twardowski Z. Constant site (buttonhole) method of needle insertion
for hemodialysis. Dial Transplant 1995;24:559-76.

26. Slayden GC, Spergel L, Jennings WC. Secondary arteriovenous fistulas:
converting prosthetic AV grafts to autogenous dialysis access. Semin
Dial 2008;21:474-82. Epub;2008, June 20.

27. Goel N, Miller GA, Jotwani MC, Licht J, Schur I, Arnold WP. Mini-
mally Invasive Limited Ligation Endoluminal-assisted Revision
(MILLER) for treatment of dialysis access-associated steal syndrome.
Kidney Int 2006;70:765-70.

28. Barnard KJ, Taubman KE, Jennings WC. Accessible autogenous vascu-
lar access for hemodialysis in obese individuals using lipectomy. Am J
Surg 2010;200:798-802.

29. Ascher E, Gade P, Hingorani A, Mazzariol F, Gunduz Y, Fodera M, et
al. Changes in the practice of angioaccess surgery: impact of dialysis
outcome and quality initiative recommendations. J Vasc Surg 2000;
31:84-92.

30. Xue JL, Dahl D, Ebben JP, Collins AJ. The association of initial
hemodialysis access type with mortality outcomes in elderly Medicare
ESRD patients. Am ] Kidney Dis 2003;42:1013-9.

31. Sidawy AN, Spergel LM, Besarab A, Allon M, Jennings WC, Padberg
FT Jr, etal. The Society for Vascular Surgery: clinical practice guidelines
for the surgical placement and maintenance of arteriovenous hemodi-
alysis access. ] Vasc Surg 2008;48(5 Suppl):2S-258.

32. Biuckians A, Scott EC, Meier GH, Panneton JM, Glickman MH. The
natural history of autologous fistulas as first-time dialysis access in the
KDOQI era. J Vasc Surg 2008;47:415-21; discussion 420-1.

33. Jennings WC, Kindred MG, Broughan TA. Creating radiocephalic
arteriovenous fistulas: technical and functional success. ] Am Coll Surg
2009;208:419-25.

34. Weale AR, Bevis P, Neary WD, Boyes S, Morgan JD, Lear PA, et al.
Radiocephalic and brachiocephalic arteriovenous fistula outcomes in
the elderly. J Vasc Surg 2008;47:144-50.

35. Lazarides MK, Staramos DN, Kopadis G, Maltezos C, Tzilalis VD,
Georgiadis GS. Onset of arterial ‘steal’ following proximal angioaccess:
immediate and delayed types. Nephrol Dial Transplant 2003;18:2387-90.

Jennings et al 719

36. Beecher BA, Taubman KE, Jennings WC. Simple and durable resolu-
tion of steal syndrome by conversion of brachial artery arteriovenous
fistulas to proximal radial artery inflow. J Vasc Access 2010;11:352-5.

37. Beigi AA, Sadeghi AM, Khosravi AR, Karami M, Masoudpour H.
Effects of the arteriovenous fistula on pulmonary artery pressure and
cardiac output in patients with chronic renal failure. J Vasc Access
2009;10:160-6.

38. Jassal SV, Watson D. Dialysis in late life: benefit or burden. Clin ] Am
Soc Nephrol 2009;4:2008-12.

39. Ellam T, El-Kossi M, Prasanth KC, El-Nahas M, Khwaja A. Conserva-
tively managed patients with stage 5 chronic kidney discase—outcomes
from a single center experience. QJM 2009;102:547-54.

40. Anderson S, Halter JB, Hazzard WR, Himmelfarb J, Horne FM,
Kaysen GA, et al. Prediction, progression, and outcomes of chronic
kidney disease in older adults. ] Am Soc Nephrol 2009;20:1199-209.

41. Yong DS, Kwok AO, Wong DM, Suen MH, Chen WT, Tse DM.
Symptom burden and quality of life in end-stage renal discase: a study of
179 patients on dialysis and palliative care. Palliat Med 2009;23:111-9.

42. Murtagh FE, Marsh JE, Donohoe P, Ekbal NJ, Sheerin NS, Harris FE.
Dialysis or not? A comparative survival study of patients over 75 years
with chronic kidney disease stage. 5. Nephrol Dial Transplant 2007;22:
1955-62.

43. Couchoud C, Labeeuw M, Moranne O, Allot V, Esnault V, Frimat L, et
al. A clinical score to predict 6-month prognosis in elderly patients
starting dialysis for end-stage renal disease. Nephrol Dial Transplant
2009;24:1553-61.

44. Kurella TM, Covinsky KE, Chertow GM, Yaffe K, Landefeld CS,
McCulloch CE. Functional status of elderly adults before and after
initiation of dialysis. N Engl ] Med 2009;361:1539-47.

45. US Renal Data System (USRDS). USRDS 2007 annual data report:
atlas of chronic kidney discase and end-stage renal discase in the United
States. Bethesda, MD: National Institutes of Health, National Institute
of Diabetes and Digestive and Kidney Diseases; 2007.

46. Knauf F, Aronson PS. ESRD as a window into America’s cost crisis in
health care. ] Am Soc Nephrol 2009;20:2093-7.

Submitted Jun 19, 2010; accepted Sep 17, 2010.

DISCUSSION

Dr Anil Hingorani (Brooklyn, NY). I just had a question about
the comparison between the age groups that you had. Was the
distribution of the fistulas somewhat similar between the two? Be-
cause you had more forearm fistulas in the younger age group that
may have explained why your patency rates were somewhat similar.

Dr Jennings. We specifically targeted the upper arm sites in
many older patients for prompt cannulation and better skin condition
to withstand repeated cannulation. So I’'m sure the distribution was
different. We did not record final access cannulation sites.

Dr Hingorani. And finally, most of those reinterventions,
were they balloon-assisted maturations?

Dr Jennings. We have a very skilled interventional colleague.
Almost all interventions were by balloon-angioplasty.

Dr Joe Naoum (Howuston, Tex). In these elderly patients,
especially in those who have very frail and thin skin, is there a time
when you just abandon plans to create a fistula and decide to place
a graft instead? Is there a specific criteria that you tend to follow for
these patients?

Dr Jennings. There were no grafts placed in any of these
thousand-or-so patients during the time period studied. So we used
no grafts in any of those patients.

Cannulation of either a mature fistula or graft will still require
the needle passing through that same fragile skin. We find the skin
and soft tissue in older patients to be more substantial in the upper
arm. The cephalic vein is a little deeper, which gives you more soft
tissue to tolerate repeated cannulation.

We also use button-hole technique when possible and think that that
minimizes problems with repeated cannulation through fragile skin.

Dr Eugene Lee (Sacramento, Calif). Do you perform your
transpositions in a one stage or two-staged procedure?

Dr Jennings. Generally, the vein size determines whether or
not we stage or use primary transposition. If the vein is 4 mm or
smaller, we use staged procedures. Brachial vein transpositions are
almost all staged.

Dr Frank Padberg ( Newark, NJ). You have for a long time
championed the proximal radial artery as a strategy to reduce the
incidence of steal. How does that relate to these three patients that
developed steal in this series (ie, were any of the 3 radial-based AV
access)?

Dr Jennings. We found about 3% with steal syndrome and did
not break it down according to inflow site. That’s a good com-
ment, and we should look at that. My impression is that radial
artery inflow minimizes the risk of steal syndrome.

Dr Marc Mitchell (Jackson, Miss). I notice in your survival
data, the older patients didn’t live much longer than a year or
two. Wouldn’t they have been better off with just a catheter or
a graft?

Dr Jennings. Thatis a very important question particularly for
fragile and older patients: Should they just have a catheter or graft?
I’'m not sure and that leads to a similar discussion: Are all fragile
and older patients best served with dialysis, considering the risks,
complications, and quality of life issues for these patients?

There are studies out now reviewing maximum medical ther-
apy versus dialysis and suggesting that dialysis might not be the
best answer for every patient. Our paper didn’t address that, butit’s
certainly an important question.
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