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I ducti the radiocephalic(Cimino) fistula has been the most
ntroduction popular method for vascular access for hemodialysis

Since its first introduction by Brescia, et al in 1966”, because of its less complications, easy construction,
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23, ¢y rate compared to those with the synthetic graft®®.

convenience, and relatively good early and late paten-
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However, there have been no reliable intra-operative
parameters to estimate the outcomes of the fistula,
so that the operators have difficulties in predicting or
deciding to change to another surgical modalities aft-
er completion of the vascular anastomosis.

The intra-operative decision for successful radioce-
phalic fistula was made according to the following in-
tra-operative parameters such as palpable thrill on
the fistula, appropriate size of the vein, and audible
bruit. But we have experienced many early failures in
patients with all of the above criteria, which make us
to find some other objective and accurate intra-opera-
tive parameters to predict the outcomes of radioce-
phalic fistula.

We studied the correlation between intra-operative
blood flow and early outcomes of radiocephalic fis-
tula by measuring the blood flow of the fistula after
completion of the vascular anastomosis. The purpose
of this study was to investigate the correlation betw-
een intra-operative blood flow and early patency of
radiocephalic fistula.

Materials and Methods

Between March 1998 and October 1999, 45 radio-
cephalic arteriovenous fistulas were constructed in 38
patients by single surgeon. The fistulas with synthet-
ic grafts, brachial artery or leg fistulas were excluded
in this study. There were 25 men and 20 women
with a mean age of 54.3+1.9 years(ranged 29 - 78).

The operations were performed under local anes-
thesia and with loupe(X 3.5). After isolation of ceph-
alic vein and radial artery with transverse incision on
the wrist, we measured blood flow of radial artery
and internal diameter of cephalic vein with Hegar di-
lator. The inclusion criteria for choosing radioceph-
alic fistula were well palpable cephalic vein prior to
operation, no difference of blood pressure between
both arms, more than Imm in internal diameter of
the cephalic vein and no venous obstruction with pr-
obing to elbow. The vascular anastomosis was done
with end to side fashion using continuous suture
with 7-0 polypropylene. All patients were received

prophylactic antibiotics and intravenous injection of
5,0001U heparin before clamping radial artery. None
of the patients were received anticoagulation posto-
peratively.

Intra-operative blood flow measurements were made
10 minutes after completion of the vascular anasto-
moses. 3—4mm of handheld flow probes(Transonic
System Inc, USA) were placed around the venous
outflow tract and direct measurements of flow(in
mL/min) were recorded. A flow probe fitted snugly
around the vessel was chosen and positioned not to
interfere with the blood flow. The flowprobes were
calibrated for usage each time according to the ma-
nufacturers recommendations. Repeated measuremen-
ts were made until a consistent result was obtained.

Patients were followed until failure of fistulas(no
audible bruit, palpable thrill or not acceptable flow
for hemodialysis 1 month after operation), or 3 mon-
ths after first hemodialysis with these fistulas. Early
patency defined as maintaining appropriate flow for
hemodialysis at 3 months after hemodialysis.

1. Statistical analysis

Data are expressed as mean+standard error. Con-
tinuous variables were analyzed by Wilcoxon rank
sum test and discrete variables were compared with
chi square test using SAS system program(SAS Insti-
tute Inc®, USA).

Results

Fourty-five radiocephalic arteriovenous fistulas were
constructed in thirty-eight patients. The mean age
was 54.3+1.9 years(range, 29-78) and there were
25 men(56% The demographics and the value of
varjous observations of patients are shown in Table 1.

There were 11 cases of early failure and the overall
carly patency rate was 75.6%(34/45), and the clinical
characteristics of those patients were shown in Table 2.

Effects of variables. on early patency were as fol-
lows(Table 1) ;

Age, sex, presence of diabetes and palpable thrill
were not related to early patency(p>>0.05), The mean
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size of cephalic vein was 2.7+ 0.1mm(range, 1.0-5.0
mm) and not related to early patency(p>>0.05) The
mean flow of radial artery was 20.5+1.2mL/min
(ranged 7—40mL/min) and not refated to early pa-
tency, too(p>0.05).

Flow of fistula was the only related variable to ear-
ly patency with mean flow 195.9+16.7mL/min(ran-
ge, 50— 500mL,/min, p=0.002). Fistulas with flow
less than 150ml/min(10 of 18, 40%) revealed higher
failure rate than those of flow more than 150ml/
min(1 of 27, 16%)p<0.01, Table 3), and all of the
patients with flow less than 70mi/min failed in main-
taining patency within a month(5 of 5).

There was no case of complications such as infec-
tion, heart failure, swelling of upper extremity and

aneurysm formation.
Discussion

The number of patients with end-stage renal disea-

se who are cling to chronic hemodialysis is increasing
progressively, which makes surgeons be demanded
to maintain a patent and functioning access to the cir-
culation. The radio-cephalic(Cimino) fistula has been
the procedure of choice for vascular access because
of less complications and simple procedure®, and the
parameters that affect the short-term and long-term
outcomes of this fistula have been reported. Variable
patency rates at 24 months according to the opera-
tor were reported by Prischl’ and collegues®, which
ranged from 13 to 62%. Women were revealed the
another risk factor by many researchers® and these
poor results partly came from their smaller vessels”.
Diabetes were also demonstrated a risk factor for
poor outcomes in several studies.'”” Hicks, et al”” re-
ported that these poorer results might be explained
by increased arterial disease or even impaired venous
endothelial finction, Cinat et al'® reported that old-
er patients had better primary patency rates, and this
might be: explained by more aggressive vascular and

Table 1. Demographics and clinical characteristics in 45 radiocephalic fistula

Variables Value p-value
Age 54.3+1.9 years(29 -78) ns
Sex(M:F) 25:20 ns
Diabetes(present ; none) 16 : 29 ns
Flow(radial artery) 20.5+1.2ml/min(7 - 40) ns
Size(cephalic vein) 2.74+0.1mm(1.5-5) ns
Thrill(Present:none) 41 ns
flow(fistula) 195.9+ 16.7ml/min(50 — 500) p<0.01
Table 2. Clinical characteristics of 11 patients of failed fistula
Age Sex Diabetes Thrill Vein* Artery** Fistula***
1 72 F + + 1.5 25 55
2 44 M - + 2.5 ., 24 149
3 44 M + + 2 35 70
4 41 F + - 1.5 18 70
5 70 M + + 2 12 75
6 41 M - + 35 40 145
7 78 F - + 1.5 10 157
8 46 M + + 3 25 140
9 39 M - + 1.5 18 150
10 55 M - + 3 36 55
11 69 M - + 4 24 137

* . size of the cephalic vein

-1

** : flow of the radial artery

*** - flow of the radiocephalic fistula



Table 3. Intra-operative blood flow and early failure

Blood flow Early failure p-value
< 150mb/mi 10/18(55.6Y

m/m!n /18(55.6%) p<0.01
> 150mi/min 1/27( 3.7%)

systemic disease predisposing to early graft throm-
bosis and decreased graft patency in younger patients
with early-onset renal failure. However, we did not
find any correlation between early patency of fistula
and these parameters(presence of diabetes, old age,
sex, and size of cephalic vein). This was probably be-
cause we evaluated early patency only, and we think
that similar results may be expected with longer fol-
low up.

There have recently been many reports about the
good correlation between the blood flow and the
outcomes of fistula’"”. However the blood flow me-
asurements in those studies were done with color
flow duplex imaging postoperatively unlike our in-
traoperative study with transit-time ultrasonography.
Although these parameters may be useful in assessing
and counseling patients with end-stage renal failure,
these parameters are not helpful for operators in pr-
edicting intra-operatively whether this fistula will ma-
intain its patency or not.

Flow measurement with transit-time ultrasonogra-
phy has several advantages compared to color flow
duplex imaging. It is not dependent on the angle of
insonation, is diameter independent, and less affected
by flow profile®. And it measure flow directly, with-
out any need for additional calculations related to
cross-sectional area, so the results are immediately av-
ailable, easily interpretable, and more accurate than
can be achieved with conventional ultrasonogram®.

Wong, et al” reported about the blood flow meas-
urement intraoperatively in radiocephalic fistula. How-
ever, they concluded that the intra-operative fistula
blood flow did not correlate with the outcomes of
the operation. They used color flow duplex ultrasou-
nd and they reported that their results of no corre-
lation between intra-operative blood flow and out-
comes of fistula had came from vascular spasm caus-

ed by manipulation. We performed operation with
caution in vascular manipulation to avoid spasm,
used papaverine solution, and measured 10 minutes
after completion of vascular anastomosis. We think
that such methods may avoid vascular spasm that in-
terferes with accurate measurement of blood flow
especially in the radial artery.

Johnson, et al® used first intraoperative transit-
time ultrasonography for measurement of blood flow
in various vascular access procedure. They reported
that radiocephalic fistula with flow rate less than
170mL/min was at risk for early failure and should
be watched carefully or allowed to mature longer
than 4 to 6 weeks. And they recommended that ra-
diocephalic fistula with flow rates below 100mL/
min should be immediately abandoned in favor of alt-
ernative sites unless intraoperative angiography re-
veals a correctable lesion. These results corresponded
with our results in this study(The exact value diff
erence of 170mL/min and 150mL/min in this stu-
dy is within the limit of standard error of flowmeter
and probe).

We found that thrill on the fistula that had been
the major intra-operative hallmark for the patency of
fistula, was not correlate with early patency. In fact
we experienced thrill even in the flow less than 40
mL/min. The thrill on the fistula should not be the
hallmark for patency of the fistula because the thrill
varied with examiners and may be the representative
of a turbulent flow from errors in vascular anastomo-
sis. We found also that the flow rate of the radial ar-
tery was not correlated with flow rate or early pa-
tency of fistula. This finding may represent that the
flow rate and early patency of the fistula depended
mainly on the distal venous run-off, not on the ar-
terial inflow.

We had a limitation in this study. We did not
evaluate the late patency. However, the fistula that
maintained flow at 3 months after first hemodialysis
could show a good late patency rate because the
failure of the radiocephalic fistula occurred mainly
during the first month™®.
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Summary

Background :

There have been many parameters that determined
the results of radiocephalic flisutla. However, few re-
liable intraoperative parameters have been suggested
until now. The purpose of this study was to find the
correlation between intra-operative blood flow and
early patency of radiocephalic fistula.

Methods :

Between March 1998 and October 1999, 45 ra-
diocephalic arteriovenous fistulas were constructed in
38 patients. Intra-operative blood flow measuremen-
ts were made 10 minutes after completion of the vas-
cular anastomoses with 3 —4mm handheld flow prob-
es. Patients were followed until failure of fistula or
3months after first hemodialysis with these fistulas.
Intraoperative blood flow as well as age, sex, presen-
ce of diabetes, size of cephalic vein, thrill on the fis-
tula and flow of radial artery were correlated with
carly patency.

Results :

The mean intraoperative blood flow was 195.9+
16.7m1L/min ranged from 50 to 500 mIL/min, and
it was the only significant parameter that determined
early patency of radiocephalic fistula. Fistulas with
flow less than 150ml/min(10 of 18) revealed higher
failure rate than those of flow more than 150ml/
min(1l of 27), which was statistically significant(p <0.
01). All of the patients with flow less than 70ml/min
(5 of 5) failed in maintaining patency within a mon-
th. However, the other variables were not correlated
with early patency.

Conclusion :

In conclusion intra-operative blood flow measure-
ments can be performed with ease and intraoperative
blood flow in radiocephalic fistula is well correlated
with early patency of the fistula. And we recommend
that radio-cephalic fistula of flow less than 150mL/
min should be observed carefully and that of flow
less than 70mL/min must be abandoned intraopera-
tively.
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