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® Achieving Dialysis Outcomes Quality Initiative guidelines for native arteriovenous fistulae using the radioce-

phalic forearm fistula (lower-arm fistula [LAF]) is difficult. This study reports results using the upper-arm native
arteriovenous fistula (UAF). From a prospective access database (1992 to 1998), this study was based on 204
patients (322 accesses). Average patient age was 56  * 1 years, 63% were men, and 47% had diabetes. A native
fistula was the first access in 73% of patients (36%, LAFs; 37%, UAFs) and accounted for 48% of subsequent
accesses (13%, LAFs; 35%, UAFs). Younger men were more likely to receive an LAF, but there was no demographic
difference between patients receiving a UAF or arteriovenous graft (AVG). Both primary unassisted and cumulative
access patencies were significantly better for UAFs than either LAFs or AVGs. For first accesses, cumulative
access patency rates at 1, 3, and 5 years were 71%, 57%, and 57% for UAFs; 54%, 46%, and 36% for LAFs; and 54%,
28%, and 0% for AVGs ( P < 0.01). Despite shorter access survival, AVGs required more total access procedures
than either UAFs or LAFs (procedures per access: 2.5, 1.0, and 0.6 for AVGs, UAFs, and LAFs, respectively). When
used, catheters were required for dialysis for a longer time for UAFs (median catheter days, 36, 53, and 56 for AVGs,
LAFs, and UAFs, respectively; P < 0.05). Access flow rates were greater in UAFs (1,247 mL/min; n = 48; P < 0.01)
than AVGs (851 mL/min; n = 30) or LAFs (938 mL/min; n = 31). There was no evidence that UAFs were banded or
ligated for steal syndromes or heart failure more often than AVGs or LAFs. These results show that the UAF is a
good alternative to an AVG for achieving Dialysis Outcomes Quality Initiative guidelines.
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ASCULAR ACCESS failure is a major outcome for native arteriovenous fistulae, the

problem in providing care to patients on trend in the United States has been to place more
hemodialysis therapyA recent report analyzing  prosthetic AVGS.8 By the most recent estimates,
US Renal Data System (USRDS) data found an prosthetic grafts account for 65% of accesses
overall primary unassisted access patency rate ofysed in the United Stat$. By comparison,
only 53% at 1 yeat.For prosthetic arteriovenous  prosthetic grafts are created in less than 35% of

grafts (AVGs), the l-year primary unassisted hemodialysis patients in Canada and only 10%
patency rate was only 49% compared with 62% f patients in Europ&8.2

for native arteriovenous fistuldeMany recent Clinical practice guidelines for vascular ac-

studies have confirmed the improved patency osses \were recently established by the National
rate for native arteriovenous fistulae compared Kidney Foundation-Dialysis Outcomes Quality
with prosthetic graftd:* Despite this improved Initiative.1° These guidelines encouraged the
— — placement of at least 50% native arteriovenous
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this type of access, and there is concern regard- present analysis was limited to the period before January 1,
ing the potential for high-output failure and dis- 1999

tal steal syndromes, making it is unclear how this i
access should fit into clinical practice guide- Data Coding and Outcome Measures

lines1011,15,16,18,21 All vascular accesses created in the upper extremity and

Slnce 1991’ our d|a|y8|s program has kept a followed up at our dialysis unit between January 1, 1992,

prospective database of all access-related proCe_and January 1, 1999, were used for the present analysis.
Hospital billing records were used to cross-check the vascu-

dures perf_ormed at Ou_r '”St'tu“‘?”- Our_ prqgram lar access database for accuracy and completeness. Ten
has a surgical emphasis on placing native fistulae patients in the database had their first access placed before
and particularly has emphasized the use of the January 1, 1992, and were excluded. This left 204 patients
UAF for the last 5 years. The purpose of this who received 322 accesses (64% native fistulae) and were
study is to analyze our database and Comparefollowed up at our center. Hospital charts of all 204 patients
long-term survival, complications, and safety of were reviewed to confirm the accuracy, uniformity, and

. . completeness of the database for these subjects.
the UAF compared with forearm fistulae and Any access attempt was recorded as a procedure. Primary

prosthetic grafts. unassisted patency was defined as the time from access
creation to the first access failure, manifested by access
METHODS thrombosis or the need for an access-related procedure
. (surgical revision, angioplasty, or thrombolysis). Cumula-
Study Setting tive (assisted) patency was defined as the total time from

The setting is a single-center university-based teaching access creation to the time that the access could not be used
hospital. Six staff surgeons accounted for 80% of all vascu- for dialysis, regardless of the number of procedures required
lar access placements. Twenty-three accesses (7%) weret0 maintain access patency. Primary access failure (failure to
placed outside the university setting before transferring care mature) was defined as an access that failed before starting
to our hemodialysis unit. The study population included all dialysis therapy, or if the patient started on dialysis therapy,
patients seen at the university hospital who required access had a catheter in place for dialysis for all but 7 days of the

placement for hemodialysis. cumulative life of the access. For accesses that failed to
mature before being used for dialysis, access failure was
Vascular Access Database defined by the earliest occurrence of either loss of a palpable

thrill on follow-up examinations or need to place a different
access for dialysis. All catheter placements and catheter
survival days were recorded. Catheter days were attributed
to an access only for the time that they both overlapped. To
determine comorbid conditions that might be associated
with access survival, we used hospital computer records
based oninternational Classification of Diseases, Ninth
Revisioncodes for patient diagnoses, including diabetes,
hypertension, peripheral vascular and carotid disease com-
bined, coronary disease, hyperlipidemia, and tobacco use.

Starting in 1991, a prospective database of all vascular
access—related procedures performed at the university hospi-
tal was established and maintained by dialysis unit staff.
Database entries were made for every new vascular access
placement, including catheters. Every subsequent revision
or procedure performed also was recorded. When an access
could no longer be used for dialysis, the date, as well as the
reason for discontinuation, was recorded. Patient status and
dates of important events also were recorded in the database,
including whether the patient received a transplant, was
transferred to another unit, died, or withdrew from dialysis

for another reason. Access Flow Measurements
o Flow measurements were performed monthly by a saline-
Decisions on Vascular Access Management infusion ultrasound dilution technique using the Transonic

Selection of the location and type of access to be con- Hemodialysis Monitor (HDOL; Transonic Systems Inc) and
structed was at the discretion of the attending surgeon. dual flow/dilution sensors. At least two measurements at
Preoperative Doppler mapping was routinely performed to each visit were performed on all patients. If measurements
assess venous anatomy before access creation. The preferredaried by more than 10%, a third measurement was per-
forearm native fistula (LAF) was the radiocephalic fistula. formed, and results were averaged to provide the monthly
Surgical preference for the UAF was the end-to-side brachio- flow for each patient. To determine whether access flow rate
cephalic fistula (93% of UAF). The most common configura- influenced adequacy of dialysis, we recorded the machine
tion for a prosthetic graft (AVG) was the polytetrafluoroeth-  blood flow rate at the time of the access measurement and
ylene forearm loop. Starting in January 1999, detection of calculated the single-pool Kt/V (spKt/V) for urea performed
access dysfunction was based on direct measurement of the same month as the access flow measurement. spKt/V
access flow rates (Transonic Hemodialysis Monitor; Tran- was calculated using a standard formula from the plasma
sonic Systems Inc, Ithaca, NY). Because this might influ- urea nitrogen level obtained predialysis and at 5 minutes
ence the primary outcome variable, access patency, the postdialysis with the machine in bypa&s.
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Statistical Analysis to compare log-transformed access flow data between access
type. Data for continuous variables is reported as mean

Data were analyzed using StatView statistical software - . T T
y 9 SEM.P < 0.05 is considered statistically significant.

(version 5.0; Abacus Concepts Inc, Berkeley, CA). Differ-
ences between the frequency of nominal variables were
compared using the chi-square statistic. Continuous vari- RESULTS

ables were compared by analysis of variance (ANOVA). Patient Characteristics

Logistic regression analysis was used to determine whether

patient demographic and comorbidity factors varied as a  Patient characteristics at the time of first ac-
function of access number. Access patency and patient cess placement (204 patients) and for all access
survival data were analyzed using the Kaplan-Meier method, placements combined (322 accesses) are listed in

with differences compared by the log-rank statistic. Patient . .. .
survival data were calculated from the date of starting Table 1. In comparison to incident patients re-

dialysis therapy and censored if a patient transferred to ported to the USRDS in 1995, our incident
another unit or initiated another form of renal replacement patients overall were younger (56 versus 60

therapy. Access patency was calc_ulated fr_om the date of (_each years), more frequently men (63% versus 53%),
access placement and censored if the patient had a functional . o o
access at the time of transfer to another unit, transfer to an mostly white (93% versus 62%), and had a

alternate form of renal replacement therapy, or death. Covari- greater incidence of diabetes (47% versus 48%).
ates for both patient and access survival were analyzed using \When patients were further stratified by the type
a Cox proportional hazards model. In this model, all nominal of access they received, it was noted that patients

patient demographic and comorbidity data were coded as h ived likel b
either present or absent. The continuous variable age was WhO received an LAF were more likely to be

analyzed per unit decade of life. Body mass index was younger and men than patients who received
analyzed in several ways, but did not significantly affect either a UAF or AVG. Conversely, there was no
patient or access survival for any of these analyses. Results difference in demographic or comorbid character-

for body mass index as a linear variable are reported. Data .. . . .
for the number of access procedures per year were highly istics of patients who received either an AVG or

skewed. We used Poisson regression analysis (performed UAF.

using S-Plus-2000; MathSoft, Seattle, WA) to compare the Demographic and comorbid factors at the time
number of access procedures per year for different access q¢ 4| ccess placements combined are listed in
types, recognizing that this may somewhat overstate the bl d IV simil h f
observed level of significance for the statistic because the Ta e 2 and were generally similar to_t ose _Or
number of access procedures in a given patient may be first access placements. However, a diagnosis of
correlated. To analyze access flow rates, we averaged monthlyhyper"pidemia was significantly more common
flow rates for each patient, and this value was used in in patients who received a native fistula (either

subsequent analyses. The distribution of flow rates was . .
skewed, particularly for native fistulae. Log transformation JAF 0Or LAF) than patients who received an

was used to help normalize flow rate data. ANOVAwas used AVG.

Table 1. Patient Characteristics Stratified by Access Type at Time of the First Access Placement

AVG UAF LAF Total

(56 patients) (75 patients) (73 patients) (204 patients)
Age (y) 58.1 =23 59.1+19 51.6 = 2.3* 56.2 = 1.2
Men (%) 48 55 821 63
Race W/B/O (%) 91/7/2 95/1/4 92/4/4 93/4/3
Diabetes (%) 43 52 45 47
Hypertension (%) 7 87 92 86
Peripheral vascular disease (%) 21 28 15 22
Coronary disease (%) 38 51 37 42
Tobacco (%) 20 15 21 18
Hyperlipidemia (%) 21 29 37 30
Body mass index (kg/m?) 27.3+0.9 254 = 0.7 26.3 0.6 26.2+0.4

NOTE. N = 204 patients.

Abbreviations: W, white; B, black; O, other.

*P < 0.001 for LAFs compared with UAFs or AVGs.
TP < 0.01 for LAFs compared with UAFs or AVGs.
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Table 2. Patient Characteristics Stratified by Access Type at Time of Each Access for All
Access Placements Combined

AVG UAF LAF Total
(117 accesses) (117 accesses) (88 accesses) (322 accesses)

Age (y) 593+ 1.6 578+ 1.6 50.9 + 1.9* 56.4+1.0
Men (%) 53 56 81t 61
Race W/B/O (%) 88/5/7 92/4/4 89/6/5 90/5/5
Diabetes (%) 47 56 47 50
Hypertension (%) 81 89 90 86
Peripheral vascular disease (%) 26 28 16 24
Coronary disease (%) 43 49 39 44
Tobacco (%) 15 13 18 15
Hyperlipidemia (%) 17% 26 36%F 26
Body mass index (kg/m?) 26.9 = 0.6 255+ 0.6 26.8 = 0.6 26.3+0.3

NOTE. N = 322 accesses.

Abbreviations: W, white; B, black; O, other.

*P < 0.001 for LAFs compared with UAFs or AVGs.
TP < 0.01 for LAFs compared with UAFs or AVGs.
P < 0.01 for LAFs or AVGs compared with UAFs.

Access Selection surgeries between 1994 and 1995; rather, the
For first accesses, 36% were LAFs, 37% were Shift from LAFs to UAFs between 1994 and

UAFs, and 27% were AVGs. For all subsequent 1995 represented a shift in the choice of first
accesses, 52% were AVGs, 35% were UAFs, and access placement by staff surgeons.
13% were LAFs. When first access placement _
was analyzed by study year, it was apparent that Access Survival
a significant shift in type of access placed oc-  For the first access, median primary unassisted
curred between 1994 and 1995. Over the dura- patency was 11.5 months, and median cumula-
tion of the study, the number of grafts placed tive patency was 27.1 months. When patency of
remained relatively stable from year to year at the first access was stratified by access type, it
approximately 26% of the total. Conversely, be- was found that both the primary unassisted and
tween 1994 and 1995, there was a reversal in the cumulative patencies for UAFs were signifi-
type of native AVF placed, away from LAFs to cantly longer than for AVGs or LAFs (Fig 2).
more UAFs (Fig 1). There was no major change Cumulative patency rates for UAFs were 71% at
in university surgical staff performing access 1 year and 57% at 5 years compared with 54%
and 0% for AVGs, respectively (Fig 2B). The
survival curve for LAFs was intermediate be-
tween those for UAFs and grafts. Access patency
data for all 322 access placements combined showed
similar results as for first accesses (Table 3).
Primary access failure (failure to mature), de-
fined in the Methods, occurred in 31.5% of LAFs
(n = 23), 22.6% of AVGs (n= 13), and 28% of
UAFs (n = 21; P = not significant [NS] for

100%

75%-

50%-

25%-

0% . : , ; . . comparison between access types). By logistic
1992 1993 1994* 1995* 1996 1997 1998 regression analysis, none of the measured covari-
Fig1. Variationin distribution of first access placed at_es was found to be a S'gn'f_'cant predictor of
by year of study. Data expressed as percentage of the primary failure. However, for first accesses, we
total number of first accesses placed each year. There found a trend for age (relative risk [RR] 1.202
were significant differences in the distribution of fistu- d de: fid int | [CI 0’ 966 t
lae between LAFs and UAFs in 1993, 1994, 1995, and per decade; confidence interval [CI], O. 0

1997 (P < 0.05). () AVG; (m) UAF; (M) LAF. 1.496;P = 0.099), female sex (RR, 1.938; ClI,
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Fig 2. Kaplan-Meier analysis of access patency for
first vascular accesses stratified by access type. (A)
Primary unassisted access patency and (B) cumula-
tive (assisted) access patency. Dotted lines highlight
the median access patency for each of the three ac-
cess types. By log-rank test, primary unassisted pa-
tency was significantly better for UAFs compared with
either LAFs ( P < 0.01) or AVGs ( P < 0.001). Cumulative
patency for UAFs was significantly better than for
either LAFs or AVGs ( P < 0.05).

0.915 to 4.115P = 0.084), and hypertension
(RR, 2.881; CI, 0.858 to 9.67@® = 0.087) to
predict primary failure. Diabetes and access type
were not found to be significant. Because ac-
cesses that fail to mature by definition have no
useful life, we reanalyzed survival data after

setting access survival for accesses that failed to AVG (117)
mature to zero. For first accesses, the cumulative UAF (117)

survival of UAFs was still better than either
AVGs or LAFs (1-, 3-, and 5-year survival rates
for UAFs, 69.7%, 59.5%, and 59.5%; for LAFs,
54.8%, 47%, and 37%; and for AVGs, 53.3%,
28.2%, and 0%, respectivell?, = 0.05 by log-
rank test).
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Although we did not identify differences in

demographic or comorbid factors between pa-
tients receiving a UAF compared with an AVG as
the first access, it is possible that differences in
access patency were caused by other unmeasured
factors. To further assess this possibility, we
examined the database and found that 11 patients
had received a UAF after having had an AVG as
either the first or second access that had failed.
We examined the cumulative patency of UAFs
(second or third access) placed after an AVG
(first or second access) and compared this with
the cumulative patency of all first or second
UAFs and found no difference in the patency of
UAFs placed after a previous AVG (access pa-
tency at 5 years, 70% for UAFs after AVGs
versus 59% for first and second UARs= NS).
This further suggests that underlying patient co-
morbid or demographic factors do not account
for the difference in patency between UAFs and
AVGs.

To determine whether the effect of access type
on access patency was independent of other
measured covariates, we analyzed the data using
a Cox proportional hazards model. As listed in
Table 4, the only factors that significantly influ-
enced primary unassisted patency of the first
access were type of vascular access and surgeon,
particularly those with fewer than 12 access
procedures. The strong effect of access type and
surgeon was observed for both primary and cumu-
lative access patency for both first accesses and
all accesses combined (Table 5). When all ac-
cesses were combined, a history of hyperlipid-
emia also was found to significantly affect cumu-

Table 3. Primary Unassisted and Cumulative Access
Patency Rates at 1, 2, 3, and 5 Years After Creation for
All Accesses Combined

Year 1 Year 2 Year 3 Year 5
(%) (%) (%) (%)
Primary patency
27 13 7 0
62 48 37 32
LAF (88) 44 40 31 22
Overall (322) 44 33 24 19
Cumulative patency
AVG (117) 54 42 31 19
UAF (117) 69 59 53 53
LAF (88) 52 48 43 34
Overall (322) 59 50 42 35
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Table 4. Analysis of Covariates for Primary Access
Patency by Cox Proportional Hazards Model

Covariate (all tested) RR (95% ClI) P
Access type (reference =
UAF)
AVG 2.61 (1.54-4.42) 0.0004
LAF 1.82 (1.10-3.02) 0.02
Surgeon (reference =
surgeon A)
Surgeons = 12
procedures 3.00 (1.62-5.56) 0.0005
Surgeon B 1.37 (0.61-3.04) NS
Surgeon C 1.23 (0.58-2.59) NS
Surgeon D 1.24 (0.60-2.57) NS
Surgeon E 1.61 (0.90-2.88) NS
Age (each 10y) 1.10 (0.97-1.25) NS
Sex (women) 1.08 (0.69-1.69) NS
Race
Other 1.82 (0.63-5.29) NS
Black 0.83 (0.29-2.46) NS
Diabetes (present) 1.21 (0.81-1.83) NS
Hypertension (present) 1.49 (0.81-2.73) NS
PVD/carotid disease
(present) 0.85 (0.51-1.40) NS
Coronary disease
(present) 1.10 (0.70-1.72) NS
Tobacco (present) 0.82 (0.47-1.43) NS
Hyperlipidemia (present) 0.88 (0.56-1.38) NS
BMI 0.99 (0.96-1.02) NS

NOTE. Data show RR with 95% ClIs and P for the
contribution of various covariates to primary unassisted
patency of the first accesses.

Abbreviations: PVD, peripheral vascular disease; BMI,
body mass index.

lative access patency (Table 5). Diabetes had an

adverse effect on cumulative access patency that

did not reach criteria for statistical significance.

Patient Survival

We analyzed overall patient survival to deter-
mine whether patient survival was different when

97

Table 1 that significantly influenced overall pa-
tient survival were older age (RR, 1.274 per
decade; ClI, 1.079 to 1.508, < 0.004) and the
presence of diabetes (RR, 1.785; ClI, 1.073 to
2.950; P < 0.023). The presence of coronary
disease had an effect on survival that was of
borderline significance (RR, 1.52; Cl, 0.933 to
2.488;P = 0.093).

Access Procedures

Despite shorter access survival, AVGs re-
quired more total access procedures than either
UAFs or LAFs (total procedures, including diag-
nostic fistulograms: 289 for 117 AVGs compared
with 116 for 117 UAFs and 53 for 88 LAFs).
Excluding diagnostic fistulograms, numbers of
procedures were 228, 76, and 26 for AVGs,
UAFs, and LAFs, respectively. When the total
number of procedures attributed to each access
per year is calculated, results are strikingly
skewed, with many accesses requiring no proce-
dures, whereas a few accesses require several
procedures over a very short life span. The me-
dian number of access procedures per year of
cumulative patency for an AVG was 2 compared
with O for both a UAF and LAF. The third
guartile was 6.19 procedures per year for an
AVG compared with 1.71 for a UAF and 0.95 for
an LAF. By Poisson regression analysis, the
number of access procedures for an AVG per
year was 3.84 (Cl, 3.71 to 3.97) compared with
2.71 (Cl, 2.65 to 2.78) for a UAF and 1.44 (ClI,
1.39 to 1.50) for an LAF.

Table 5. Analysis of Covariates for Cumulative
Patency of All Accesses by Cox Proportional
Hazards Model

. X Covariate (significant only) RR (95% CI) P

stratified by access type. Overall cumulative pa-

tient survival from initiation of dialysis therapy  Access type (reference =

decreased nearly linearly, with a median survival UAF)

of 3.14+ 0.15 years (unadjusted death rate, 16.7 /:XIS‘ ;-gg (1-%‘;-23 g-gggs

deaths/100 patient-years). Median survival for _ 20(1.39-3.49) 0.

. . - urgeon (reference =

patients who received an AVG as the firstaccess  “syrgeon A)

(2.59 = 0.52 years) was shorter than for those  surgeons = 15 procedures  1.76 (1.00-3.08) 0.05

who received a UAF (3.0& 0.28 years) or LAF Surgeon F 3.43 (1.59-7.39) 0.002

(3.46 + 0.04 years). However, using a propor- Hyperlipidemia (present) 0.60 (0.39-0.94) 0.025
Diabetes (present) 1.42 (0.98-2.05) 0.064

tional hazards model to correct for covariates,

patient survival was not significantly different
for any type of access. The only factors listed in statistically significant covariates.

NOTE. Data show RR with 95% Cls and P for only the
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4500 patients;P < 0.01 for UAFs compared with
40007 r LAFs or AVGs). These log-transformed values
A 35001 correspond to mean flow rates of 1,247, 938, and
lc:l?\:s 30001 851 mL/min for UAFs, LAFs, and AVGs, respec-
(m/min) 25001 9 tively. Several patients with UAFs had measured
20001 6 flow rates up to 4 L/min, and 15% of all UAFs
15001 had access flow rates greater than 2,500 mL/min
10001 compared with none of the patients with an AVG
500 or LAF (P < 0.01; Fig 3). However, when we
0 AVG LAE analyzed our data looking for the number of
accesses that were either banded or ligated for
Fig 3. Comparison of access flow rates for each steal or high-output syndromes, we found that
o }Iype- 'tfa‘]fh F’O'”:. retp“?tf]et';]ts the osrage only 3 of 117 UAFs (2.6%) compared with 4 of
montnly Tiow rate Tor a patient wi € speciiied ac-
cess type. The horizontal line represents the median, 117 AVGs (3-4%) and 2 of 88 LAFs (2-3%) had
upper and lower limits of the box include the first and undergone this procedure & NS),3

third quartiles, and bars enclose 90% of data. Fifteen Access flow rates less than 400 mL/min were
percent of UAFs had access flow rates greater than

2,500 mL/min. Analysis of log-transformed data by found in 7.2% of all access measurements (11%,
ANOVA showed that access flow rates for UAFs were 4.4%, and 8.7% for AVGs, UAFs, and LAFs,
g‘%’g‘;‘;am'y greater than for either AVGs or LAFs (- P < respectively). To determine whether there was an
R effect of flow rate on adequacy of dialysis, we
analyzed spKt/V and machine blood flow rate.
Catheter Requirements spKt/V was measured the same month as the
Twenty-eight accesses failed before starting access flow measurement, and the machine blood
dialysis therapy (14 LAFs, 7 UAFs, and 7 AVGs) flow rate was measured at the same time as the
and did not require a catheter. In accesses thataccess flow measurement. Comparing accesses
were patent at the time of starting dialysis therapy, with flow rates greater than 400 mL/min (1,281
a catheter was required most frequently for AVvGs 25 mL/min) versus those with flow rates of 400
(74%), followed by UAFs (64%) and LAFs (50%; mL/min or less (mean flow, 276 12 mL/min)
P < 0.05 for AVGs compared with UAFs or showed that both machine blood flow and spKt/V
LAFs and for UAFs compared with LAFs). For were slightly but significantly lower in patients
accesses that required a catheter, the cathetewith lower access flow rates (machine blood
remained in for a longer time in UAFs compared flow, 407.4+ 1.2 mL/min; n= 756 compared
with AVGs (median number of catheter days, 36, with 395.2 = 6.3 mL/min; n = 65; spKt/V,
53, and 56 days for AVGs, LAFs, and UAFs, 1.51* 0.007; n= 880 versus 1.45 0.034; n=
respectively;P < 0.05 by Kuskal-Wallis test).  63;P < 0.05).
There was no significant difference in total cath- ~ For grafts, the ability to maintain a good

eter days between LAFs and UAFs. machine flow rate and Kt/V even at a low access
flow rate was documented to be secondary to
Access Flow Rate midgraft stenoses. The midgraft stenosis is by-

One concern regarding UAFs is the presence passed by the arterial and venous needles during
of greater flow rates, leading to possible in- dialysis, but is detected when the needles are
creased problems with high-output cardiac fail- reversed to measure access flow rate. Similarly,
ure or vascular steal syndrom&g12423\e mea low flow rates in native fistulae may be caused
sured access flow rates in our patients on a by collateral vessels that steal blood from the
monthly basis. Log transformation of the mean vein when configured for access flow measure-
monthly flow rate for each patient was used for ment, but permit adequate delivery of blood flow
statistical analysis. As shown in Fig 3, flow rates during dialysis. Overall, most patients with a low
for UAFs were significantly greater than those access flow rate were receiving adequate dialy-
for LAFs or AVGs (log average flow rate: UAF, sis. This confirms that access blood flow is a
3.096+ 0.43 [SEM]; 48 patients; LAF, 2.972 much more sensitive index of access dysfunction
0.046; 31 patients; AVG, 2.93@ 0.032; 30 than either machine blood flow or Kt/V.
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DISCUSSION ure rates for LAFs can be substantial, particu-

A recent review of hemodialysis vascular ac- 5‘,”{) 'F ;‘g?fg oldtehr pz[atlegtfs, and those with
cess management recommended the UAF as an®!a0€tes: Ivén the trend for Increasing ageé

alternative to a graft for a second vascular access Zlndsigre\;?ifr?tze tohfislﬁggt(?;islg(;nCll?éi?it)zznqa%c(j)ll;t
proceduré! However, concern also was ex 2YSIS P : q

pressed over the lack of knowledge on long-term whether LAFs should be the first choice of vascu-

survival and possible complications related to lar access, particularly in these higher risk pa-

; e .
high access flow raté$ Subsequent studies have gﬁre]tsua'? r?;f[eenst ?ct)l:%r?ér!\r/lr:"ﬁsrti}:j roefpg:?edw/
shown that UAFs can be used effectively to quacy y 7

; : : for women, 12% in patients 65 years or older,
increase the prevalence of native fistulae and X o

. . and 21% for patients with diabetes. Conversely,
improve short-term outcome, even in women,

. o they reported adequacy rates for UAFs of 56% in
older patients, and those with diabetes, for whom o X o X
an LAF is difficult to establisi®>26 The present women, 54% in older patients, and 48% in pa

] tive observational studv further confirm tients with diabete$> Our results are generally
prospective observational study Turth€r contirms - i1t with these observations and suggest
these recent findings and provides additional

. i . that in selected patients, a UAF may be the most
information on long-term access survival and

licat £ usi UAF cically th appropriate choice for a first access and is a
complications ot using a UA", Specifically the — peayar aiternative than a graft for a second access
end-to-side brachiocephalic fistula.

. . . ; attempt.
Survival rates for native fistulae in the present P

q il h din th Because none of the available studies are
study are similar to those reported in the recent ,,q4mized, concerns may be raised about the
literature. Patency rates for UAFs have been

! 4618,20.27.2 ) potential for selection bias to influence the com-
reported in several studiés:®2%27*%or native  h51ison of patency data. In the present study, bias
brachiocephalic UAFs, cumulative 1- and 3-year a5 clearly present in the selection of patients

patency rates have been reported to_be between(younger men) for an LAF. However, there was
67% to 84% and 50% to 78%, respectivély®?’ g avidence for any difference in demographic

Similar patencies have been reported with the cnaracteristics between patients receiving a UAF
transposed brachiobasilic fistufa2®-?6These ob or AVG. It is possible that vessel anatomy or

servations are similar to those reported for UAFS gther patient characteristics that were not re-

in the present study (71% and 57% for 1 and 3 ¢orged nevertheless influenced access selection
years, respectively; Table 3) and suggest that the and might have affected access survival. How-
observed patency for UAFs may be broadly eyer, the patency of a UAF placed after a failed
attainable. Patency of LAFs depends on patient A/G was the same as a UAF placed without a
selection. However, several recent studies report previous AVG. These observations suggest that

1- and 3-year patency rates (primary unassisted selection bias was not the major reason for the
and cumulative) of 48% to 69% and 36% to 48% petter access patency of UAFs compared with

for LAFs, respectively:121429These are similar  A/Gs.
to results found in the present study for LAFs Using a Cox proportional hazards model to
(Table 3). By comparison, 1-year cumulative correct for possible differences in measured co-
patency rates for prosthetic grafts have been variates, the only factors that significantly influ-
reported to be 40% to 71% in recent stud- enced access patency in the present study were
ies3:5:26:3031 type of access selected and surgeon. The influ-
There are no randomized trials comparing the ence of the operating surgeon was previously
patency of native fistulae to grafts. However, reported by Prischl et Hito be the major factor
numerous (but not all) observational studies have in determining both short-term and long-term
reported improved patency for native fistulae patency of radiocephalic LAFs. The effect of the
compared with graft§*61921.26.32-34The most ~ surgeon on access patency has not been analyzed
commonly used native fistula in these studies has in most recent series; however, it likely contrib-
been the LAF. Once established, the long-term utes in part to the variation in access patency
complication-free patency of an LAF is much reported in the literature. Other factors that may
better than graft§3419.21.32.3owever, early fail influence access patency include patient age,
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diabetes, and sex; however, the effect of these are obese. However, given the large difference in
factors has not been consistéfi:14.19.29.30.34n patency and complications for the two types of
the present study, none of these factors was accesses, we do not believe that this is a good
found to affect primary unassisted patency (Table argument against using a UAF. Regarding the
4). However, the presence of diabetes was found problem of high-output failure and distal isch-
to have a borderline effect to adversely affect emia, Zibari et &' reported that 8% of brachioce
cumulative patency, particularly in subsequent ac- phalic UAFs required ligation for steal compared
cess attempts, many of which were grafts (Table 5). with only 1.7% for LAFs and 1.8% for AVGs. A

Currently, prosthetic AVGs account for 65% more recent report found that 4% of native fistu-
of accesses used in the United Stdte#. this lae (53% UAFs and 47% LAFs combined) were
trend was reversed and the majority of accessesligated for steal syndrome compared with 0.8%
placed were native fistulae, what survival benefit for grafts?6 However, several other studies found
would result? Woods et'atecently analyzed 784  no increased risk for high-output failure or steal
randomly selected incident hemodialysis pa- syndromes with UAF$%-27Although our prospec
tients in the USRDS database (69% AVGs and tive flow monitoring over the last 2 years identi-
31% native fistulae, primarily LAFs) and found fied a subgroup of patients with very high fistula
an overall 1-year primary unassisted patency rate flow rates, there was no increase in the percent-
of 53%. Their study understates the overall mag- age of UAF accesses ligated for steal syndromes
nitude of the access problem because only pa-in the preceding 7 years of this study. Moreover,
tients with a functional access within 30 to 120 after correcting for covariates, the survival rate
days after starting dialysis therapy were included for patients with a UAF was no worse than those
on the study.We reanalyzed our data to exclude for patients with an AVG or LAF. Further prospec-
patients who did not have a functional access at tive investigation is needed into the long-term
30, 60, or 120 days after starting dialysis therapy, outcome of patients with these high access flow
and the revised average l-year primary unas- rates. However, in our experience, access-related
sisted patency rates were 68.9%, 71.6%, and ischemia is not sufficiently common to proscribe
75.7%, respectively. This suggests that an in- routine placement of UAFs.
crease in the percentage of first accesses that are
native fistulae from the current level of 31% ACKNOWLEDGMENT
reported by Woods et ato 72.5% in the present The authors thank Dr Lawrence G. Hunsicker for
study would result in an overall increase in the aSSiSr:a”CgWgh Sr:?l‘lti?tici' "’l‘nf"?’s(j_s? Drs You Min Wu ‘_"‘”‘I‘
L-year primary Unassisted access patency rate ofplsbier. © ST 1o el scussion on s
16% to 23%. Moreover, given that survival cUrVes  siokes for enthusiastic encouragement and guidance for
for native fistulae continued to diverge beyond 1 these studies and analysis.
year (Fig 2), overall long-term access patency
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