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Difficulty in obtaining a satisfactory
vascular access is a major problem in
pediatric hemodialysis(l,2). Though short
term hemodialysis can be achieved by
catheterisation of the major veins(3), they
are prone to complications like thrombosis
and infection and may not be ideal for long
term use(2,4). Arteriovenous(AV) fistula,
though ideal in adults undergoing long
term hemodialysis(5), are technically
difficult to create in children and require a
prolonged period for maturation(l).
Arterio-venous (AV) shunts, besides being
prone for thrombosis(2), have a potentially
lethal complication of separation of the
arterio-venous connector in hyperactive
children(1). We report our experience in
children with various techniques for
vascular access.

Subjects and Methods

A retrospective analysis of the duration,
course and complications of various
techniques for vascular access used in
children, undergoing hemodialysis for at
least 2 weeks, during January 1989 to June
1993 was done. Vascular access included
femoral and subclavian catheters, AV
shunts and AV fistula. Cannulation of the
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femoral and subclavian veins was done by
by the Seldinger method(6). A double-
lumen catheter (Quinton-Mahurkar, USA;
size 13.5 cm, 11.5 F) was used for all
subclavian and three cases of femoral
catheterization while 2 single-lumen
femoral catheters (Medcomp, USA; size 14
cm, 12 F) were used in the rest. AV shunts
were performed by the method described
by Quinton(7). A curved soft silastic tubing
with Teflon coated vessel tips was used.
The size of the vessel tips varied between
adult size (17 to 19 F) and occasionally
pediatric size (18 to 20 F). When pediatric
vessel tips were inserted, a straight silastic
shunt tube was used. AV fistulae were
created by either anastomosing the brachial
artery or the radial artery to the cephalic
vein after an initial AV shunt had been
created to enlarge the veins as described
earlier(8). Maintenance hemodialysis, after
an initial intensive hemodialysis, was
usually of 3 hr duration and was given
thrice weekly.

Statistical analysis was done using the
Chi-square and Students 't' test.

Results

Thirty children with ages ranging from
6 to 14 yr (mean 11.3 £ 2.3 yr) and weight
ranging from 17 to 38 kg (mean 26 + 7.8
kg) were studied. The male to female ratio
was 2:1. Fifty three various vascular
accesses were done, with more than one
access in 17 patients. All patients had end
stage renal disease (ESRD), except 4 who
had acute renal failure. The patients with
acute renal failure recovered within a mean
period of 19 + 7.3 days. Of the patients
with  ESRD, 12 underwent renal
transplantation while the rest discontinued
hemodialysis. The patients underwent a
mean of 35.6 £ 22.7 hemodialysis (range 8
to 118). Details of complications and life
span of vascular access are shown in Table
L
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TABLE I-Type of Vascular Access, Complications and Outcome

Femoral Subclavian Radiocephalic Radiocephalic  Brachiocephalic
catheter catheter shunt fistula fistula
(n=11) (n=7) {(n=28) (n=1) (n=6)
Age (yr) 10327 11.5+23 98+35 12 92x27
Weight (kg) 19 +4.3 225+£53 237 £57 19 228+46
Access failure 6 3 12 —
Causes of access failure
infections 3 1 3 -
thrombosis 3
dislodgement - 1 - -
bleeding - 1
Infections managed 2 - 5 : -
conservatively
Elective removal 5 4 16 1 b
Life of access* (days) 13+42 342492 47.7 + 18.6 50 86.5+19.6
Mean blood flow (ml/mt) 120 130 150 150 170
Mean venous pressure (mm Hg) 54 14 45 55 68

“ Refers to well-functioning access.
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Infections occurred in 14 cases after a
mean duration of 12.6 + 7.2 days. Seven of
these infections were managed
conservatively with appropriate antibiotics
and daily dressings, while the access had to
be removed in the rest. Staphylococcus
aureus was cultured from the catheter type
in 6 patients and enferococcus and
coagulase negative Staphylococcus in one
each. Six femoral and 3 subclavian
catheters were removed, because of
complications, within a mean period of
11.2 £ 3.9 and 25.6 + 5.7 days respectively.
Complications necessitated removal of 12
AV shunts within 68.5 +11.7 days, while
none were seen with AV fistulae, though
this was not statistically significant. Access
life was significantly more with AV shunts
and AV fistulae (p <0.01). The mean
maturation time for brachial fistulae was
36.4 + 8.3 days while the radial AV fistulae
could be used immediately as it was
constructed following an initial AV shunt.

Discussion

Femoral catheters were only used in
patients where acute renal failure was
suspected or when patients with ESRD pre-
sented with complications like pulmonary
edema or as a temporary access while an-
other access was being planned. As it is
technically easy to introduce a femoral
catheter even in patients who cannot lie
down flat, it is the access of choice in pul-
monary edema(9). However, long term
hemodialysis through this access is often
not possible due to complications like
infections, thrombosis or occasional
dislodgement(l0). Adequate preparation of
the skin with povidone iodine and careful
handling of the catheter during dialysis
reduces the incidence of infection(ll).
Despite this, we could obtain a mean
access life of less than 2 weeks, with com-
plications like infection and thrombosis
occurring in the majority. Subclavian
catheters require more skill to insert and
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are not advised in patients with pulmonary
edema(9). They however have a longer
access life than femoral catheters and can
be used for an average of 7 weeks (12). We
have often used a subclavian catheter and
found the mean access life to be around 5
weeks.

AV shunts were the first vascular
access tried in chronic hemodialysis(7).
Complications include thrombosis,
infection and ischemia(2) and occasional
heart failure(13). In the child, a potentially
lethal complication of separation of the
arterio-venous connector during increased
activity has been reported (I). We,
however, did not see any case of
disconnection probably as we used curved
shunt tubes rather than straight ones. In
five of our patients a single AV shunt was
the sole access  performed  till
transplantation.

An AV fistula is considered to be the
access of choice in an adult undergoing
chronic hemodialysis(5). In children,
however, the small size of the blood
vessels make this technically difficult,
though microsurgical techniques have
enhanced the success rate(14). While a
maturation period of 3 to 4 weeks is
required before a fistula can be used in
adults(8), this is more than double in
children(15) and can even take as long as 6
months(l). This problem can be overcome
by initially creating an AV shunt and later
converting it into an AV fistula when the
veins become partially arterialized and
dilated (8). Though this procedure makes
the vein enlarge the artery size remains the
same. A brachial AV fistula has a higher
success rate if the radial artery is too small.
Of 7 AV fistulae in this study, 6 were
constructed, using the brachial artery.
Complications of AV fistula include high
output cardiac failure (13), distal
ischemia(2) and differential limb growth(l).
Repeated needle punctures are, however,
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required in AV fistulae and can make
children dread the procedure(4).

Other modes of vascular access used
include femoropopliteal arterial grafts
using polytetra-fluoro ethylene grafts(l)
and Hickman catheters(15). Both these can
be used in children as small as 9 kg where
creating other vascular access could be
difficult. We, however, have not had
experience with these.
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