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Purpose: There is currently debate if brachio-basilic vein fistula (BBVF) should be Revised August 6, 2018

performed as a one-stage or two-stage procedure. The aim of the present study  Accepted August 17, 2018

was to perform a systematic review and meta-analysis on BBVF staging.

Materials and Methods: On February 25, 2016, a search for randomized-controlled

trials (RCTs) on BBVF procedures was performed in MEDLINE and Scopus data-

bases. Meta-analyses were performed with fixed-effect or random-effects models ~ Corresponding author: Stavros K. Kakkos
as appropriate with risk ratios (RRs). The primary efficacy and safety outcome  Department of Vascular Surgery,
measures were BBVF maturation and development of complications, respectively. lzjg;\éjsge]:fsma] of Patras, Patras
Specific types of complications, including loss of functional secondary patency  Tel: 30-261-3603406

and long-term complications were all secondary outcome measures. Fax: 30-261-3603360

Results: We identified three RCTs reporting on 126 patients. Maturation failure ~E-mail: kakkos@upatras.gr

of two-stage BBVFs (3/47, 6.4%) was less frequent than one-stage BBVFs (16/79, ESEEI/C/: giﬁﬁég??ﬁ;?}?zqm6_4873
20.3%; RR, 0.27; P=0.02). Complication rates of two-stage and one-stage BBVFs

were similar (RR, 0.80; P=0.54), but on sensitivity analysis these were less likely to

occur with two-stage BBVFs (37% vs. 69% for one-stage BBVFs; RR, 0.57; P=0.03).

Two-stage BBVFs were less likely to lose their functional secondary patency (21.3%

vs. 31.6% for one-stage BBVFs; RR, 0.61; P=0.11). This non-significant trend be-

came significant (RR, 0.36; P=0.02) on sensitivity analysis. There was no difference

in specific complication rates of the two study groups.

Conclusion: Among candidates for BBVF fistula, there is evidence to suggest that

two-stage BBVFs achieve higher maturation rates compared to one-stage BBVFs.

The evidence for difference in long-term secondary patency is less robust, calling

for further research.
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INTRODUCTION basilic vein fistula (BBVF) [1], should be the third access
option for hemodialysis, after radio-cephalic and brachio-
Vascular access guidelines recommend that brachio-  cephalic arteriovenous fistulas (AVFs). Because they have
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better patency and lower infection rates than prosthetic
grafts, BBVFs should be preferred over prosthetic grafts
in patients with no cephalic vein options [2,3]. BBVF in-
volves mobilization, superficialization and anastomosis of
the basilic vein with the brachial artery. Originally BBVF
was described as a one-stage (primary) procedure, with
superficialization being performed with transposition (re-
routing) of the basilic vein [1], or alternatively elevation
within the incision [4]. Two decades ago staging of BBVF
was introduced [5], with a brachio-basilic AVF being per-
formed during the first stage followed by superficialization
during the second stage after a period of several weeks,
again in the form of transposition [6], or elevation [7]. Two-
stage procedures have several advantages [8]. First, interval
arterialization makes staged transposition easier, because
the basilic vein is enlarged (typically between 6-10 mm) [8].
Second, interval arterialization makes staged transposition
safer by possibly increasing usage rate, because a small (e.g.,
<4-5 mm) and thin-walled basilic vein superficialized in a
one-stage procedure may fail. Third, interval arterialization
elongates the basilic vein providing more length for cannu-
lation. Fourth, in case steal syndrome or venous hyperten-
sion develops after staged procedures these complications
can be managed before the transposition is performed.
These advantages should be balanced against the inherent
delay in staged BBVFE.

At present there is some evidence to support staged
BBVF; a single-centre randomized-controlled trial (RCT)
reported improved maturation rates with procedure staging
compared to primary procedures [7], although it had several
faults, including the absence of preoperative vessel map-
ping since the study was performed before this technique
was first reported. A much smaller study reported similar
results [8]. The equivalent results of case-control studies
[9,10], suggest that staging might not be necessary, how-
ever these findings could be the result of bias as primary
procedures are performed in patients with basilic veins en-
larged by the presence of previous more proximal AVFs and
staged procedures are usually performed in patients with
basilic veins of smaller diameter (e.g., <4-5 mm). The aim of
the present study was to perform a systematic review of the
literature and meta-analysis, including only RCTs compar-
ing one-stage with two-stage BBVFs, to avoid the inherent
bias of case-controlled trials. BBVF maturation was the pri-
mary efficacy outcome of our study and complication rate
the primary safety outcome.

MATERIALS AND METHODS

On February 25th, 2016, we conducted a literature
search on MEDLINE and Scopus electronic databases us-

ing the key-words ‘basilic or brachio-basilic’ with no date
limit, in order to identify RCTs comparing one-stage with
two-stage BBVF, followed by a manual search of the refer-
ence list of the full-text articles to identify additional trials.
Studies published in languages other than English were not
considered, and unpublished data (e.g., from the authors of
the included studies) were not sought. RCTs were identified
by two of the authors (SKK & GCL) and any disagreement
was resolved by discussion. The study selection process
was outlined using a PRISMA flow-diagram. For each RCT
included in the study, raw data (number of patients who
developed an end-point and total number of patients in the
intervention and control groups) were independently ex-
tracted by two of the authors (SKK & GCL) and entered into
datasheets. All entries were compared, any disagreement
was resolved by discussion and once confirmed they were
entered into the meta-analysis software.

1) Outcome measures

Maturation failure (including early thrombosis with no
time frames, i.e., overall maturation failure, was defined as
inability to use the BBVF for hemodialysis) was the primary
efficacy outcome measure and all complications the pri-
mary safety outcome measure. Early postoperative throm-

693 records identified 865 records identified
through MEDLINE through Scopus search
searching

[ 900 records after dupllcates]

removed

893 records
[ 900 records screened ]—' excluded
<
4 full-text articles
excluded
- 3 case-control
Y studies
[7 full-text articles - 1 letter to the
assessed for ellglblllty editor
N J
3 studies ellglble for
quantltatlve synthesis

3 studies mcluded in
quantitative synthesis
(meta-analysis)

Fig. 1. PRISMA flow diagram showing the selection process
of suitable randomized controlled trials for meta-analysis.
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bosis, wound infection, any wound complication, steal
syndrome, venous hypertension, aneurysm formation, he-
matoma, functional secondary patency (BBVF abandoned
due to long-term failure, including early failures), loss of
functional secondary patency excluding early failures, and
finally any long-term complication were all secondary out-
come measures. BBVFs that thrombosed before the second
stage were included in the analysis on an intention to treat
approach.

2) Methodological assessment

The risk of bias assessment tool provided by the Review
Manager Software (ver. 5.3; The Cochrane Collaboration,
Copenhagen, Denmark) was used to assess the method-
ological quality of the trials. An independent assessment
was performed by two of the authors (SKK and GCL) and
any disagreement was resolved by discussion.

3) Data synthesis

Meta-analysis was performed with Review Manager
which calculated the risk ratio (RR, Mantel-Haenszel meth-
od) and its 95% confidence interval (Cl), produced forest
plots and provided inconsistency (1”) statistics to evaluate
the heterogeneity of the included studies. A non-significant
P-value for the Cochrane Q statistic indicates that the in-
cluded studies are homogeneous. An 1” value of 0% indi-

cates no heterogeneity, while larger values are consistent
with increasing heterogeneity. An I* over 50% is indicative
of substantial heterogeneity. In case of statistically signifi-
cant heterogeneity (P<0.05) a random effects model was
chosen, instead of the fixed effect model.

Sensitivity analysis was performed in order to address
possible issues introduced by pooling of trials with variable
methodological quality and surgical techniques, therefore
the analyses were repeated by excluding trials with a high
risk of bias or significant variations of the surgical tech-
niques as justified by the authors.

The system developed by the Grading of Recommenda-
tion, Assessment, Development and Evaluation (GRADE)
working group was used to grade the quality of evidence
as high, moderate, low and very low, based on risk of bias,
directness of evidence, heterogeneity, precision of effects
estimates, and risk of publication bias. A ‘summary of find-
ings’ table was created using GRADEprofiler (ver. 3.6; Mc-
Master University and Evidence Prime Inc., Hamilton, ON,
Canada), which included the two primary and all secondary
outcome measures. The assumed control intervention risks
were calculated from the mean number of events in the
control groups of the included studies for each outcome.

RESULTS

After removing the duplicates, we identified 900 re-
cords on literature search (PRISMA flow-diagram, Fig. 1).

Table 1. Characteristics of randomized controlled trials comparing one-stage with two-stage BBVF, including the type of

procedure performed, baseline characteristics and main results

First Procedure type
author, (number of participants) Baseline characteristics Key results
year One-stage BBVF  Two-stage BBVF
El Mallah, Transposition Elevation, with Mean age 34.2 years, male/female ratio Improved early and late patency in
1998 [7] (n=20) flap use (n=20) 27/43, mean number of previous two-stage BBVFs.
ipsilateral (wrist) and all AVFs 1 and 2,
respectively, mean follow-up 15.4 months
Hossny, Transposition Elevation (n=20) Mean age 49 years, male/female ratio Procedure staging had no effect on
2003 [11] (n=30) or 23/17, mean number of previous AVFs 2, patency rates. Superficialization
elevation mean follow-up 25.7 months (elevation) was associated with
(n=20) worse patency, but the results were
not statistically different from
transposition procedures.
Kakkos, Transposition Transposition Mean age 60.1 years, male/female ratio 7/9, Improved early (significant) and
2015 [8] (n=9) (n=7) mean number of previous ipsilateral and late patency (trend) in staged

all AVFs 0.5 and 0.75, respectively, mean
follow-up 14.3 months. Duplex was used
to select candidates with a non-enlarged
basilic vein.

procedures.

BBVF, brachio-basilic vein fistula; AVF, arteriovenous fistula.
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Some 893 of them were excluded based on their title and
abstract, and an additional four records because they were
case-control studies (n=3) or a letter to the Editor, which
left three RCTs into the study [7,8,11]; their characteristics
and key findings are outlined in Table 1. Risk of bias and
summary graphs are shown in Fig. 2. These demonstrated
a low risk of bias in most attributes; however random se-
quence generation bias and allocation concealment were
low only in one trial [8], and risk for performance bias was
high for all trials. Blinding of outcome assessment (detec-
tion bias) was considered as being low for all trials because
typically assessment is performed by the nephrology team
and not the operating surgeon. Incomplete outcome data
(attrition bias) were not reported for this patient population
undergoing assessment for study outcomes three times a
week during hemodialysis sessions. Other bias in the form
of cross-over of patients was noted in one trial [11], early
stop in another one [8], and the performance of procedure
variations was noted in two trials (Table 1) [7,11].

1) Main outcome measures

All three trials were eligible for quantitative meta-anal-
ysis. Maturation failure of one-stage BBVFs (16/79, 20.3%)
was significantly worse compared with two-stage proce-
dures (3/47, 6.4%; RR, 0.27; 95% CI, 0.10-0.78; P=0.02,
fixed effect model, Fig. 3A), with no heterogeneity. Compli-
cation rates of two-stage and one-stage BBVFs were similar
(RR, 0.80; 95% Cl, 0.40-1.61; P=0.54, Table 2). Regarding
secondary outcomes, all maturation failures were reported
to be the result of thrombosis, apart from one BBVF (15/79,

Random sequence generation (selection bias)_
Allocation concealment (selection bias)_

19% for one-stage BBVFs vs. 3/47, 6.4% for two-stage
BBVFs; RR, 0.29; 95% Cl, 0.10-0.84; P=0.02, fixed effect
model), with no heterogeneity (’=0%). On long-term out-
come assessment, there was a non-significant trend for
two-stage BBVF procedures losing their functional sec-
ondary patency less often (21.3% vs. 31.6% for one-stage
procedures; RR, 0.61; 95% Cl, 0.33-1.13; P=0.11, fixed effect
model, Fig. 3B), without significant heterogeneity being
present. After excluding early maturation failures, long-
term failure of one-stage BBVFs was similar with two-stage
BBVF procedures (RR, 1.04; 95% Cl, 0.44-2.48; P=0.93,
fixed effect model), with no heterogeneity (Fig. 3C).

There was no difference in risk for wound infection, all
wound complications, steal syndrome, venous hyperten-
sion, aneurysm, hematoma formation, and all long-term
complications between the two groups (Table 2).

2) Sensitivity analysis

For the purposes of the sensitivity analysis were ex-
cluded one trial with three accounts of a high risk of bias
[11], and meta-analysis was repeated. Maturation failure
of one-stage BBVFs was significantly inferior compared to
two-stage BBVF procedures (7.4% vs. 44.8% for one-stage
procedures; RR, 0.20; 95% Cl, 0.05-0.70; P=0.01, fixed ef-
fect model, Fig. 4A). On long-term follow-up, two-stage
BBVF procedures were less likely than one-stage BBVF
procedures to lose their functional secondary patency
(18.5% vs. 51.7%; RR, 0.36; 95% Cl, 0.15-0.85; P=0.02,
fixed effect model, Fig. 4B). Heterogeneity was not present
in both comparisons. Long-term complications, excluding

Blinding of participants and personnel (performance bias) [N
Blinding of outcome assessment (detection bias) [ NN
Incomplete outcome data (attrition bias) [N

Selective reporting (reporting bias) [N

Il Low risk of bias
[ Unclear risk of bias :

Other bias

Il High risk of bias 0%

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

0 ®® e 0 e ® Kakkos P
QOO O O O O Hossny
0 ® O ® ® O O ElMalah

25%

50% 75% 100%

Fig. 2. (A) Risk of bias graph and
(B) summary demonstrating a low
risk of bias in most attributes.
Risk was high for performance
bias of these surgery trials.
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A
Two-stage BBVF  One-stage BBVF RR RR

Study or subgroup Events Total Events Total Weight (%) M-H, fixed, 95% ClI M-H, fixed, 95% CI

El Mallah 2 20 8 20 54.8 0.25[0.06, 1.03] ——

Hossny 1 20 3 50 11.7 0.83[0.09, 7.54]

Kakkos 0 7 5 9 335 0.11[0.01, 1.76] =

Total (95% CI) 47 79 100.0 0.27 [0.10, 0.78] -~

Total events 3 16 | : : |

Heterogeneity: Chi’=1 .39, df=2 (P=0.50); *=0% 0.01 0.1 1 10 100

Test for overall effect: Z=2.42 (P=0.02) Favors two-stage Favors one-stage
BBVF BBVF

B

Two-stage BBVF One-stage BBVF RR RR

Study or subgroup Events Total Events Total Weight (%) M-H, fixed, 95% CI M-H, fixed, 95% CI

El Mallah 4 20 10 20 49.8 0.40[0.15, 1.07] ——

Hossny 5 20 10 50 28.4 1.25[0.49, 3.20] —

Kakkos 1 7 5 9 21.8 0.26 [0.04, 1.73] e

Total (95% CI) 47 79 100.0 0.61[0.33, 1.13] <>

Total events 10 25 | : : |

Heterogeneity: Chi’=3.74, df=2 (P=0.15); *=46% 0.01 0.1 1 10 100

Test for overall effect: Z=1.58 (P=0.11) Favors two-stage Favors one-stage
BBVF BBVF

c Two-stage BBVF  One-stage BBVF RR RR

Study or subgroup Events Total Events Total Weight (%) M-H, fixed, 95% CI M-H, fixed, 95% ClI

El Mallah 2 18 2 12 31.2 0.67 [0.11, 4.11] —_—

Hossny 4 19 7 47 52.3 1.41[0.47, 4.28] —ri—

Kakkos 1 7 1 4 16.5 0.57 [0.05, 6.86]

Total (95% CI) 44 63 100.0 1.04 [0.44, 2.48] ’

Total events 7 10 ' } } } |

Heterogeneity: Chi’=0.75, df=2 (P=0.69); I’=0% 0.01 0.1 1 10 100

Test for overall effect: Z=0.09 (P=0.93) Favors two-stage Favors one-stage
BBVF BBVF

Fig. 3. (A) Two-stage brachio-basilic vein fistulas (BBVFs) achieved better early results (reduced maturation failures) and (B)
long-term functional secondary patency (reduced abandonment rates) (C) compared to one-stage BBFV, however, long-
term failure of one-stage BBVFs was similar with two-stage BBVFs after excluding early/maturation failures. RR, risk ratio;
M-H, Mantel-Haenszel; Cl, confidence interval; df, degrees of freedom.

Table 2. Risk estimates for specific non-thrombotic complications and also all long-term complications, including throm-
bosis

Risk ratio (95% Heterogeneity Heterogeneity

Outcome measure confidence interval) P-value estimate (I°) significance
Wound infection 0.77 (0.17-3.53) 0.74 37% 0.21
All wound complications 0.79 (0.23-2.77) 0.72 0% 0.45
Steal syndrome 3.75(0.18-80.19) 0.40 N/A N/A
Venous hypertension 3.05 (0.40-23.28) 0.28 0% 0.85
Aneurysm 0.48 (0.07-3.15) 0.45 0% 0.49
Hematoma formation 1.36 (0.53-3.48) 0.52 48% 0.16
All long-term complications 0.95 (0.58-1.54) 0.82 53% 0.12
All complications 0.80 (0.40-1.61)° 0.54 77% 0.01

N/A, not available. A fixed effect model was used if not otherwise stated.

“Random-effects model.

https://doi.org/10.5758/vsi.2018.34.3.51
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A
Two-stage BBVF One-stage BBVF RR RR
Study or subgroup Events Total Events Total Weight (%) M-H, fixed, 95% CI M-H, fixed, 95% CI
El Mallah 2 20 8 20 62.1 0.25[0.06, 1.03] ——
Kakkos 0 7 5 9 37.9 0.11[0.01, 1.76] =
Total (95% Cl) 27 29 100.0 0.20 [0.06, 0.70] i
Total events 2 13 ' } } |
Heterogeneity: Chi’=0.26, df=1 (P=0.61); I’=0% 0.01 0.1 1 10 100
Test for overall effect: Z=2.51 (P=0.01) Favors two-stage Favors one-stage
BBVF BBVF
B
Two-stage BBVF  One-stage BBVF RR RR
Study or subgroup Events Total Events Total Weight (%) M-H, fixed, 95% ClI M-H, fixed, 95% ClI
El Mallah 4 20 10 20 69.6 0.40[0.15, 1.07] ——
Kakkos 1 7 5 9 30.4 0.26 [0.04, 1.73] —
Total (95% Cl) 27 29 100.0 0.36 [0.15, 0.85] -
Total events 5 15 ' } } |
Heterogeneity: Chi’=0.17, df=1 (P=0.68); 1’=0% 0.01 0.1 1 10 100
Test for overall effect: Z=2.31 (P=0.02) Favors two-stage Favors one-stage
BBVF BBVF
¢ Two-stage BBVF  One-stage BBVF RR RR
Study or subgroup Events Total Events Total Weight (%) M-H, fixed, 95% CI M-H, fixed, 95% ClI
El Mallah 3 18 3 12 48.5 0.67 [0.16, 2.77] L
Kakkos 1 7 3 4 51.5 0.19[0.03, 1.27] < L
Total (95% Cl) 25 16 100.0 0.42[0.14, 1.25] e
Total events 4 6 | : : |
Heterogeneity: Chi’=1.07, df=1 (P=0.30); I°=6% 0.05 0.2 1 5 20
Test for overall effect: Z=1.55 (P=0.12) Favors two-stage Favors one-stage
BBVF BBVF
D
Two-stage BBVF  One-stage BBVF RR RR
Study or subgroup Events Total Events Total Weight (%) M-H, random, 95% CI M-H, random, 95% CI
El Mallah 6 20 12 20 447 0.50[0.23, 1.07] L
Kakkos 4 7 8 9 55.3 0.64 [0.33, 1.27] =
Total (95% Cl) 27 29 100.0 0.57 [0.35, 0.95] -
Total events 10 20 | : : :
Heterogeneity: Tau® = 0.00; Chi’=0.26, df=1 (P=0.61); [’=0% 0.05 0.2 1 5 20
Test for overall effect: Z=2.14 (P=0.03) Favors two-stage Favors one-stage
BBVF BBVF

Fig. 4. Results of sensitivity analysis are shown in this figure. (A) Maturation failure of one-stage brachio-basilic vein fis-
tulas (BBVFs) was significantly worse compared to two-stage BBVFs and (B) similarly two-stage BBVFs were less likely than
one-stage BBVFs to lose their functional secondary patency. (C) Long-term complications (excluding postoperative events)
showed a non significant trend to occur more often with one-stage BBVFs than two-stage BBVFs, (D) however all compli-
cations were significantly more likely to occur with one-stage BBVFs compared to two-stage BBVFs. RR, risk ratio; M-H,
Mantel-Haenszel; Cl, confidence interval; df, degrees of freedom.

postoperative events, showed a non-significant trend to
occur more often with one-stage BBVFs than two-stage
BBVFs (4/25, 16% vs. 6/16, 17.5%; RR, 0.42; 95% CI, 0.13-
1.37; P=0.12, ’=6%, P=0.30, fixed effect model, Fig. 4C).
However total complications were less likely to occur with
two-stage BBVF procedures than one-stage BBVF proce-
dures (37% vs. 69%; RR, 0.57; 95% Cl, 0.35-0.95; P=0.03,

random effects model, Fig. 4D).

3) Quality of the evidence according to the GRADE system
A detailed assessment of all study outcomes appears

in Table 3. The early outcome of maturation failure was
downgraded because of risk of bias and upgraded first be-

www.vsijournal.org
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Table 3. Summary of findings table using GRADE methodology for randomized-controlled trials comparing two-stage BBVF
with one-stage BBVF for hemodialysis

lllustrative comparative risks (95% CI)  Relative No of Quality of the
Outcomes Assumed risk  Corresponding risk effect participants evidence ~ Comments
One-stage BBVF  Two-stage BBVF (95% CI) (studies) (GRADE)
Maturation failure
BBVF failure to use or failure on 203 per 1,000 55 per 1,000 RR 0.27 126 SDDD
assessment for readiness for use (22 to 158) (0.10 to 0.78) (3 studies) High®*
Early thrombosis 190 per 1,000 55 per 1,000 RR 0.29 126 ODODD
(19 to 159) (0.10t0 0.84) (3 studies) High*"*
Long-term loss of functional 316 per 1,000 193 per 1,000 RR 0.61 126 DPDD
secondary patency (104 to 358) (0.33 to 1.13) (3 studies) High®
Long-term loss of functional 159 per 1,000 165 per 1,000 RR 1.04 107 DPPD
secondary patency (excluding (70 to 394) (0.44 to 2.48) (3 studies) High®*
early failures)
Wound infection 38 per 1,000 29 per 1,000 RR 1.09 126 PPHPO
(6 to 134) (0.21 to 5.67) (3 studies) Moderate®
Any wound complication 76 per 1,000 60 per 1,000 RR 0.79 126 ODODD
(17 to 210) (0.23 t0 2.77) (3 studies) High®*
Steal syndrome 0 per 1,000 0 per 1,000 RR 3.75 126 PPPO
(0to 0) (0.18 to 80.19) (3 studies) Moderate*
Venous hypertension 13 per 1,000 39 per 1,000 RR 3.05 126 DPPO
(5 to 295) (0.40 to 23.28) (3 studies) Moderate®
Aneurysm 38 per 1,000 18 per 1,000 RR 0.48 126 DPDD
(3 to 120) (0.07 to 3.15) (3 studies) High®*
Hematoma 101 per 1,000 138 per 1,000 RR 1.36 126 OPDPD
(54 to 352) (0.53 to 3.48) (3 studies) High®*
All long-term complications 397 per 1,000 377 per 1,000 RR 0.95 107 PPPO
(230 to 611) (0.58 to 1.54) (3 studies) Moderate®"
All complications 633 per 1,000 506 per 1,000 RR 0.80 126 OPPO
(253 to 1,000)  (0.40 to 1.61) (3 studies) Moderate®"

The corresponding risk (and its 95% confidence interval [Cl]) is based on the assumed risk in the comparison group and the relative ef-
fect of the intervention (and its 95% Cl). Patient or population: Chronic kidney disease. Settings: brachio-basilic vein fistula (BBVF) sur-
gery. Intervention: Two-stage BBVF. Comparison: One-stage BBVF. Grading of Recommendation, Assessment, Development and Evalua-
tion (GRADE) working group grades of evidence. High quality: Further research is very unlikely to change our confidence in the estimate
of effect. Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may
change the estimate. Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect
and is likely to change the estimate. Very low quality: We are very uncertain about the estimate.

RR, risk ratio.

*Some bias is present; although unlikely to change the effect size, a conservative approach was opted and quality of evidence is down-
graded. "Upgraded because of a large magnitude of effect. ‘Upgraded because of the presence of a plausible confounding variable that
would change the magnitude of effect (two-stage BBVF procedures were more often elevations than one-stage BBVF procedures, leading to
a reduced effect size; elevated BBVFs may have worse outcome than transposed BBVFs because cannulation may be hindered by the overly-
ing scar). ‘Downgraded due to impression (total cumulative sample size is lower than the calculated optimal information size). “Downgraded
due to impression (95% Cl around the pooled estimate of effect includes both 1) no effect and 2) appreciable benefit or appreciable harm).
"Downgraded due to inconsistency (significant heterogeneity was present). “Upgraded because sensitivity analysis removed heterogeneity.

cause of the large magnitude of effect and second because
two-stage BBVF procedures were more often elevations
than one-stage BBVF procedures, leading to a reduced ef-
fect size (elevated BBVFs may have worse outcome than
transposed BBVFs because cannulation may be hindered

by the overlying scar). The outcome of all complications
was downgraded because of inconsistency and impression
and upgraded because of two-stage BBVF procedures were
more often elevations than one-stage BBVF procedures,
as explained above. There was high quality evidence for

https://doi.org/10.5758/vsi.2018.34.3.51
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BBVF maturation and moderate quality evidence for the
outcome of ‘all complications’, the main outcome measures
of our meta-analysis. High quality evidence was also found
for early postoperative thrombosis, an outcome very similar
to BBVF maturation. The rest of the outcomes, including
long-term secondary patency, were graded as having either
high or moderate quality, based on explanations provided
in the footnote of Table 3.

DISCUSSION

Our meta-analysis has demonstrated that the risk of
maturation failure of two-stage BBVFs was significantly
reduced compared with one-stage procedures, evidence
that was graded as being of high quality. This difference
persisted during long-term outcome, an approximately 10%
difference that was not significant, although it did so on
sensitivity analysis.

We decided to include only RCTs in our meta-analysis to
avoid bias related to selective use of the two-stage proce-
dure in small basilic veins (e.g., <4-5 mm), which is nowa-
days a widespread practice [12,13], including in those pa-
tients not yet on hemodialysis having smaller basilic veins
not enlarged by previous AVFs [14]. Indeed patients with
the anatomical variation where the cephalic vein at the level
of the antecubital fossa drains into the basilic vein [15-17],
get significant enlargement of the latter after a functioning
radio-cephalic AVF is created, at a median diameter of 7.1
mm (range, 4.5-9.2 mm) in one study [8], and future BBVF
staging is not required under those circumstances.

Our meta-analysis has demonstrated that maturation
rates after one-stage procedures are significantly worse
than those of staged procedures. In the absence of previ-
ous arterialization, the basilic vein can be particularly thin-
walled and friable, susceptible to injury during one-stage
procedures. Also, the basilic vein may be twisted or com-
pressed by hematoma in the tunnel leading to thrombosis
more often in one-stage procedures than in two-stage pro-
cedures [18], as a result of manipulating a small (e.g., <4-5
mm) and thin-walled basilic vein. The maturation advan-
tage of two-stage BBVFs is almost exclusively the result of
reduced risk for post-operative basilic vein thrombosis, as
clearly shown by our results and also a similar meta-analy-
sis [19]. Our results, based on high quality evidence accord-
ing to the GRADE methodology, raise the level of evidence
from level B to level A because two RCTs have consistent
results [20].

There was no difference regarding the individual risk
for each non-thrombotic BBVF complication, all long-
term complications and all complications between the two
groups. However, on sensitivity analysis, long-term com-

plications showed a non-significant trend to occur more
often with one-stage BBVFs and all complications were
significantly more likely to occur after one-stage BBVF
procedures, also indicating that additional research may be
warranted. The small risk of the various non-thrombotic
BBVF complications, as clearly shown in Table 3, rendered
the studies underpowered, indicating the uncertainty with-
out further research being performed.

Quality assessment of the present meta-analysis that
included only RCTs revealed moderate or high evidence for
all outcomes. Interestingly, there was high quality evidence
for the outcomes of maturation, early thrombosis and long-
term loss of functional secondary patency, while for the
outcomes of all complications and all long-term complica-
tions the evidence was moderate. This downgrade of the
quality of evidence was the result of serious imprecision
and inconsistency, indicating that further research may be
required.

Delay to hemodialysis is an apparent disadvantage of
staged procedures [9], but given the importance of achiev-
ing the goal of BBVF maturation, it seems obvious that
the large outcome advantage with staged procedures (RR,
0.27; for non-maturation, absolute risk reduction of about
13.8%) outweighs the relatively short inherent delay and its
attendant risks, taking into account a 10.1% 50-day infec-
tion rate of a hemodialysis catheter if present [21], and a
11.0% three-year infection rate of a prosthetic graft [22],
should such an option is opted instead of a staged BBVF for
a small basilic vein (e.g., <4-5 mm). Included in this meta-
analysis, only one trial included the exact time to hemo-
dialysis [8], which was a median of 97 days for two-stage
procedures and 54 days for one-stage procedures (P=0.16),
a difference corresponding to the six-week delay between
the two stages set by the protocol of the study. The other
two trials we have assessed did not provide results on time
to BBVF use; however, the time interval between the two
stages was two and four weeks, respectively [7,11]. 1t is ex-
pected that this relatively short delay would be a minimal
impact on time to hemodialysis.

Meta-analyses comparing one-stage and two-stage
BBVFs are scarce [19,23,24]. One of these studies, which
included mainly case-controlled studies and only one RCT,
suggested that the two-stage technique was better than
one-stage BBVFs based on a non-significant trend for bet-
ter maturation and patency results [19], but the other two
meta-analyses resulted in equivalent results, due to hetero-
geneity and other bias inserted with the inclusion of case-
controlled trials, where one-stage is usually performed for
enlarged basilic veins.

Our meta-analysis has some limitations; the second
procedure of staged operations in two RCTs was a simple
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elevation procedure, while in one of them superficialization
was also performed as a primary procedure in one group
of patients [11]. This second RCT had some crossovers that
could have introduced some bias since an intention to treat
approach was not used to report the results. Other sources
of bias demonstrated in our meta-analysis, i.e., random se-
quence generation, allocation concealment and blinding of
personnel, might have also influenced the results and this
hold particularly true for the latter source. For example in
primary procedures the basilic vein can be trimmed to the
point the surgeon is satisfied with its diameter, but this ap-
proach may reduce the usable length of the BBVF. Future
work to our opinion should also focus on techniques to
improve further staged procedures [25], firstly by studying

interval Duplex scanning to guide the surgical technique
and minimize the interval to the second stage by perform-
ing this once the basilic vein is sufficiently enlarged and
secondly by comparing elevation with formal transposition.
Nevertheless, the results of our meta-analysis imply that
BBVF procedure staging should be considered, after dis-
cussing its indications, benefits and disadvantages with the
patients and referring nephrologists.

In conclusion, among candidates for BBVF fistula, there
is high quality evidence to suggest that two-stage BBVF
achieves higher maturation rates compared to one-stage
BBVF. However the difference in long-term secondary pa-
tency is less evident, calling for further research.
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