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Abstract Since the radialcephalic arterio-venous fistula is proved to be a safe and effectjv
gaining access to the circulation for maintenance chronic hemodialysis, the incidenc
failure or complication has been extremely low. The main purpose of this research was
the effectiveness and complications between the Pongsapak modified technique and the origing]
technique. Eighty arteriovenous fistulas from January 2002 to October 2005 were performed i
chronic renal failure patients at Phrae hospital, with half of them being performed with the origing)
technique and the other half with Pongsapak modified technique. The recording form was used g
collect demographic data, blood flow rate, duration of function, thrombotic complication, infection,
number of operation and cost. The data were analyzed and compared statistically by using Mann-
Whitney U test and t-test for two independent groups. The results of this study revealed that the
Pongsapak modified technique was significantly more effective and had lower complication rate
than the original technique (p < 0.01 ).
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Results

The following data were collected:
1. Age: the patients’ age ranged from 96,
§0 vears old, mean age was 58, almost har (39/

s0) of the patients were over fifty years old, s

Radial artery Cephalic vein

Radial stysoid

Transverse incision

Ulnar artery

Figure 8 Diagram showing end to side Brescia Cimino
Fistula

Table 1 Demographic data of the patients

rellects the broadened indication for long term
dialysis, (Table 1)

2. Sex: there were 43 males and 37 fe-
males and the sex ratio was male : female =4.5:9.5
(Table 1)

3. Technique of A-V fistula: (here were
40 he original technique, 40 in the Pongsapak
modified technique,

4. Access blood flow: The success of the
original technique tha provide access blood ow
ol at least 200 ml/min was 15 from 40 created fis-
tlas (success ratio = 3:8). The success of the
Pongsapak modified technique was 40 from 40
created listulas (success ratio = 1:1)

4.1 Initital Mow rate: initial flow rate
through radialcephalic fistula was measured after
the fistula matured (a period of three 1o six weeks)
and hemaodialysis was begun, at | month by using
dialyzer low meter, In the original technique, flow
varied from 0 (non-function listula = thrombosis)
10 350 ml/min (average 238 ml/min), whereas in

the Pongsapak modified technique, blood flow

Original Technique (n = 40)

Pongsapak (n = 40) Total (n = 40)

Frequency (%) Frequency (%) Frequency (%)
Age (year) |
2640 4 (10.0) 5 (12.5) 9 (11.2)
41.55 13 (32.5) 11 (27.5) 241 (30.0)
‘ - - . . r
56-70 20 (50.0) 15 (37.5) 35 (43.8)
7185 3 (;, 5) 9 (22.5) 12 (15.0)
| i rg‘o gl) = 10.6) ¥ =583 (SD = 14.3) X =58.2 (SD = 12.5)
Kim 28 S B Min = 26.0 Min = 26.0
= 720 Max = 80.0 Max = 80.0
Max = 72.
5 43 (53.8)
2 (55.0) 3 (53,
Male — 22 (55
21 (52.5) P
Femate s E‘W 5) 18 (45.0) 37 (46.9)
T e
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Table 3 Comparison of surgical failure

Surgical failure Frequency (%)
2.5 0 (0.0)
Non function ‘:‘ (:;:; 5 100
Inadeguate 5 ( _,“ o HI
Adequate 30 (75.0) ’

cen the original t

l
e ‘}f Pﬂt](‘lll .
\“l“b ) |)~‘8' 75 l ]. 10(] O.(JO 5

e between the originu] tecl

. vinal Technique (0 = 40)
e Frequency (%)

of Results of Radialcephalic

{ IV"]A\JPH()“S

i

echnique and the Po

s.D. Min. M

18.26 350.00 4

wnique and the Pongs: difieq 4

Pongsapak (n = 40)

rate varied from 330 - 400 ml/min (average 375
ml/min)
Adequate blood flow was higher in the
Pongsapak modified technique (p<0.01) (Table 2).

There were five early thrombosis fistu-
las and five inadequate flow fistulas in the origi-
nal technique whereas there was no surgical fail-
ure in the Pongsapak modified technique (Table
3).

4.2 Late fistula flow rate (6 months af-
ter surgery)

The flow was at least 400 ml/min of all
functional AV fistula with the original and the
Pongsapak modified technique. These data sug-
gest that fistula flow will increase with time as the
artery and vein dilate.

Through times the anastomosed veins
had become even more prominent and thick -
walled, making venipuncture easier; this “arteri-
alizaton” is caused by prolonged exposure to ar-
tf’rial pressure and flow (Figure 9). Differences of

sizes of scars between the two techniques were

Figure 9 Arterialization caused by prolj
pressure and flow. 3

apparent. Transverse and/or long
sion usually has painful hypertrophi,
in S plasty incision (Figure 10, 11). . ;.
5. The early failure: the e ';_

found in the original technique bu
Pongsapak modified technique. f
(25%, 10/40) occurred during the
after surgery. Generally, it was I.l.
place a failed original fistula eithet
tula at a more proximal location
graft.
At the completion of

strong thrill should be palpabl
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Figure 10

Table 4 The cumulative patency rate for 80 radial-
cephalic fistula

Patency of Fistula (%)
Modified

 Time of follow up Original

(months) technique n=40  technique n=40
0 (1 wk) 90 100
1 75 100
3 75 100
6 75 100
9 75 100
12 70 100
15 65 97.5
18 60 95

€In, for a pulsating vein without thrill usually in-
,‘cates insufficient flow,

6. Patency of fistula: patients follow up 7) -

&

g

Figure 11 Minimal scar after using S plasty incision.

periods range from 3 months to 18 months.

Life table analysis of patency of fistula
(Table 4, Figure 12) showed that the lower patency
rate of original technique fistula was from early
failure (<30 days) but there was no difference in
late failure (>30 days).

7. Number of operations or surgical
revisions: this study showed that multiple inter-
ventions were required in 10 of 40 with the origi-
nal technique versus none of 40 patients in the
Pongsapak modified technique (p<0.001) (Table
5-6)

8. Cost: It was shown that a higher cost
was found in the original technique because there
have been su'rgical revisions but no revision in the
Pongsapak modified technique (p <0.01). (Table

ada
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Figure 12 The cumulative patency rate of fistula.

Table 5 Comparison of number of operations between the original technique and the Pongsapak Mod; 7
technique (Mann-Whitney U test)

Original (n = 40) Pongsapak (n = 40) Total (n = 49

Number operation 3
Frequency (%) Frequency (%) Frequency

1 30 (75.5) 40 (100.0) 70 (875)

9 7 (17.5) 0 (0.0) 7(88) §

3 3 (7.5) 0 (0.0) 3 (38)

Table 6 Comparison of surgical revision between the original technique and the Pongsapak modified
nique (Mann-Whitney U test) ‘

Technique Number of patient =~ Mean of rank Sum of rank Mann z
Original 40 35.50 1,420.00 600.00  -3.352 O
Pongsapak 40 45.50 1,820.00

Discussion

. . ’ : ife-th
complication is, therefore, potentially lif

The number of patients with end-stage renal ening. Careful attention to surgical detailan

. 2 s : . s tha
disease maintained on chronic hemodialysis is  recognition and prevention of problems 44

. . o . : ality
increasing progressively.'*'® The increasing  to fistula failure contribute to the 4t
prevalence of diabetic patients and elderly patients

among the new hemodialysis patients is a recent

ic uré

.. by W
Clotting in the vein preapllated Y
at the st

s the fis6
incidence decreases with time as i

length of life of patients with chron

worldwide trend."!3!7 punctures occurs frequently

The arterio-venous fistula must be regarded

as the link to the life live of hemodialysis. Any largesand the operator acquires more b

pol 1
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sison of cost between the original technique and the Pongsapak modified technique
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» (X
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e B £ g e

e 10 902500 367752 500000 1500000 334 001
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S

Jyombasis can occur because of exten-
Al 3N m e .
. .mbasis in the vein secondary to the re-

o puncture.”

\“r most impOTtant parameter in assessing
’ \-,‘.ah*.im of an arteriovenous fistula is the pres-
of a palpable venous thrill. When present,
t‘d_", 10 or immediately after skin closure, the fis-
,will probably function. If such a thrill is not
:rmu, the fistula may fail. For this reason, the
:.3__*,, of an absent thrill must be localized and
wrrecied before the patient leaves the operating

1=

oam.

The author’s experience with the original
ndulcephalic fistula is similar to those reported
o others showing a high early (<30 days) failure
ate. 7 Late failure (>30 days) is rare. Early
xcess failures, including those which continue to
Jow but do not dilate to a size adequate for con-
‘enient cannulation, require a new access. Vaso-
M 5 2 commeon cause of immediate clotting
“!1he fistula and should be treated vigorously by
“ocallv administered xylocaine.

The various accepted procedure as well as
“me radialcephalic fistula modifications for
“hing early thrombosis had been previously re-
L e ] R M, Singer A, Schupak had

Modified technique by dilatation cephalic vein
"0 uteripe o Baker's d

ilators and flushing with
Parinizeq saline, an ex

perience with 87 patients,
©® Ehrenfeld W K, Grausz H,
odified radialcephalic fistula by
fug *Cling the cephalic vein at the site of its bi-

“ith 1o Tevisions,
“A\'!iej}: had m

Catip : i
N and nastomosing the resulting bell-

shaped end to the site of the adjacent radial ar-
tery. In these patients, early closure of the fistula
occurred in 3 of 32 radialcephalic fistula. Twenty
seven fistulas have remained patent for period
varying from two to eighteen months(mean thir-
teen months). " Thompson BW, Barbour G,
Bissett ] had modifies radialcephalic fistula by us-
ing trunk cephalic vein to form Y shaped at the
end of cephalic vein for larger anatomosis junc-
tion of sixty - three patients in this research, 17
patients had revised Operation, only 46 patients
had single operation. @ Sung T W D, Woods E
J had also modified radialcephalic fistula by
dilatation cephalic vein, using Fogathy catheter
but incision for exposure cephalic vein was too
large (8 cm.).2®

Choosing a technique for creation of AV

fistula for long-term hemodialysis that will give

adequate access blood flow, easy and inexpensive,

no complication and high patency rate is a diffi-
cult problem therefor a comparative study be-
tween two techniques of creation of AV fistula for
long-term hemodialysis at Phrae Hospital was
done. A good patency rate was obtained in the
modified technique at short term, but the long
term patency rates of both techniques were not
difference. The major problem of original tech-
nique was low blood flow and non-functioning fis-
tulas caused by narrowing and thrombosis in fis-
tulas. The other cosmetic problem was the scar
of skin from longitudinal or transverse incision at
the wrist. (Figure 10)

Pongsapak modified technique: the major ad-

e
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Incision method % S€ reasons jy ;, re by
(%) the AV fistulas for oy, COmpy,,
B lerm h(‘rn . "
Oddi; th

80 (32 / 40) be created by using the p,

Transverse or longitudind incision
20 (8 / 40) nique. This experie

Ongmpa

s-plasty incision
nce i
€€ comeg fre, led,

process by adapaj;eg from the o aj, :
© Ofigingy ,, g

to improve the ;. 3, I tech,,

vantage of the Pongsapak modified technique is e
created an oval hole of artery forcing blood into

the area of shunt anastomosis and decreasing clot

formation at anastomosis site so early thrombosis %, Dresciant 'nferen,;es

has not developed and the shunt has adequate hemodiz;i,l ;,:)zﬁz:j' HUrwichBJ, _
blood flow. S plasty incision provided more expo- ated arte; wla. N EZ;“? ;;"’2.’ ™ Q
sure in the operative field and could decrease scar 5 (li?:ipll-igi b ™ iy i)
formation because it could break up the straight constructi évenzz:n?:e,a"d Tesuls g
linear scar, relax tension, and created realignment sis. Surg | ‘bstet 1973; lu;: :Z;h"%;f
of the displaced tissue.!” (Table 8) Infection has % ;'_(‘:;n; . R‘.“ Sergan JJ. Vengys a“eru i
neither occurred in the original technique nor 4. Eh:e:;;(:‘\;‘ “?:zj}i:'ii;l?;?éla 813, o
the Pongsapak modified technique as reported by arteriovenous [.-tulas for hemodialysis,su‘;?j"?:
other papers describing radialcephalic fis- .. I{IZ:;,O::Q:/:IQ(;E T .
tula.®!¥ In the original technique, frequent early dialysis ex;eri efc " w;m;ug::;;"is gimz Z

dialysis. Surgery 1971; 69884,

thrombosis and inadequate flow are the causes of
6. Haimov M, Burrows L, Casey JD, Schupak E.

revised operation so it needs more time and more ; ;
. cular access for hemodialysis: experience with -

i . “ R
cost for the operation. The AV anastomosis by patients; special problems and causes for ezrly x|
interrupted suture avoids narrowing of the anas- late failures. Proc Eur Dial Transpl Assoc 1573 ¢
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