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latrogenic arteriovenous fistula in childhood

Fistula arteriovenosa iatrogénica em crianca
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Abstract

The authors report a case of iatrogenic brachial arteriovenous
fistula in an infant secondary to arterial punctures to illustrate a serious
complication of this procedure as well as to cite the diagnostic exams
and the possible therapies.
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Arteriovenous (AV) fistulais defined asan abnormal
communication between the arterial and venous systems,
which can be congenital or acquired.12

Most peripheral fistulas come as a result of
penetrating traumas, usually gunshot wounds.?
latrogenic injuries are responsible for 2 to 13% of AV
fistulas observed in the civilian environment.34 These
are usually secondary to invasive diagnostic or
therapeutic procedures, such as percutaneous renal
biopsy, hemodialysis, cardiac catheterization, etc,1
butthereislittle information regarding thiscomplication
by puncture, which is routinely performed, possibly
due to hesitation in reporting them.®
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Resumo

Os autores relatam um caso de fistula arteriovenosa iatrogénica,
secundaria a puncdes arteriais, na artéria braquial de uma crianga,
para ilustrar uma complicagdo séria deste procedimento, bem como
citar os exames de diagnostico e as terapias disponiveis.

Palavras-chave: fistula arteriovenosa, lesdao vascular, crianca,
puncdes.

latrogenic AV fistulas in infants are usually brought
about by an arterial puncture performed in the neonatal
period,® as these infants were prematurely born with
respiratory insufficiency and needed multiple
determinations of arterial gases.’

The purpose of this study is to present a case of
brachial AV fistula secondary to multiple arterial
puncture in a premature infant checked into a neonatal
intensive care unit (ICU).

Case report

Femaleinfantat the age of 1 year and 3 monthsborn
to an 18-year-old mother, checked into the pediatrics
ward of the Hospital Regional Universitario de Maringa
and diagnosed with recurrent pneumonia.

Family members have reported that the child was
born fromasecond pregnancy, with no complications
up to the 36th week, when it was interrupted with a
cesarean delivery due to premature separation of
placenta and acute fetal suffering. At birth the baby
weighed 2,140 g, presented a cephalic perimeter of
31 cm and length of 40.5 cm. In this procedure
meconium aspiration was performed, causing brain
damage (edema), as well as a convulsive crisis and
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severe neonatal anoxia. The child remained in the
neonatal 1ICU for 45 days, when she underwent
arterial punctures so that blood could be collected
and arterial gases could be determined. According to
information obtained from medical reports, many
punctures were performed, initially in the radial
artery and afterwards in brachial arteries of both
upper limbs. She was discharged from hospital in a
stable condition, but presenting brain paralysis.

During the hospitalization period she was very
restless, had fever (40 °C), and convulsive crises.
Respiratory sounds and right hemithorax with apical
crackles were present. The cephalic perimeter was 42
cm (microcephalus) and a thrill and bruit at the
distal anterior surface of the left arm were present.
This limb showed no signs of compromise in relation
to the right one (trophic, color, temperature, and
mobility alterations) and presented good distal
perfusion.

The infant underwent complementary exams and
results showed microcytic and hypochromic anemia
and in the thorax radiography a right apex
condensation was observed.

After vascular surgery evaluation an echo-color-
Doppler flow of the arteries and veins of the left upper
limb revealed the presence of AV fistula between the
brachial artery and veins with its diameter reaching
approximately 1.6 mm, located 3 cm above the
interarticular cutaneous lines of the elbow. The brachial
artery presented a diameter of 2.3 mm with systolic
speed of 62.2 cm/s and diastolic speed of 27.8 cm/s.
The brachial vein presented a diameter of 3.3 mm with
presence of pulsatile flow, systolic speed of 50 cm/s and
diastolic speed of 17.58 cm/s. The x-ray scanogram
showed 23.5 cm in both upper limbs.

From the data obtained in the medical records
the diagnostic hypothesis suggested an iatrogenic AV
fistula secondary to multiple arterial punctures.
During hospitalization pneumonia was treated
avoiding all kinds of procedures in the left upper
limb. With cardiology evaluation and an
echocardiogram no compromise of the cardiovascular
system as a consequence of the fistula was observed.

Given the severity of the neurological diagnostic,
the physical hypodevelopment and the absence of
circulatory complications an expectant conduct was the
option and the infant was clinically observed every
month by a multidisciplinary medical board.
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Discussion

Once congenital AV fistulas have been eliminated,
iatrogenic fistulas represent nearly all traumatic AV
fistulas® in infancy.

Very few reports of vascular complications due
to venipuncture or arterial puncture are available
and, due to a consequent lack of reports about the
subject, an accurate incidence may not be known.
Incidence of AV fistula secondary to venipuncture
may be less than 0.03%. The pathogenic mechanism
ofan AV fistula secondary to vessel puncture remains
uncertain.®

Knowing the frequency of arterial puncture in the
brachial or femoral region during the neonatal period is
essential.® The brachial artery and the median cubital
vein are anatomically very near each other and can thus
easily communicate even with a simple puncture.®

The physician should be aware of the possibility
of incurring such an iatrogenic vascular injury in
patients requiring multiple arterial punctures,’-®
reason why they should be performed by qualified
and experienced professionals.!

An AV fistula may be associated with a false
aneurysm or there may be a channel formed,? as in
the case presented.

The extension of the clinical manifestation is
related to the size, duration and location of the
fistula ranging from local to general alterations due
to the stress in the cardiovascular system.10 The
related infant showed local alterations only
characterized by the presence of a small tumor, thrill
and bruit at the site of the lesion.

Asin this case, the diagnosis of AV fistula located in
the extremities? is relatively easy because of the local
signs (thrill and bruit),% which eliminate certain
congenital AV fistulas at this age (more frequently
located in the cephalic, hepatic or pulmonary region).
The absence of cutaneous signs and bone hypertrophy
also makes this differentiation possible.®

For diagnosis, echo-color-Doppler flow evaluation
of the brachial vessels was chosen. It is a non-invasive
procedure, which shows the alteration of venous flow
and the presence of multicolored speckled mass rather
than a direct connection between an artery and a vein.
Furthermore, it enables evaluation of the site and the
extension of the lesion as well as measurement of the
vessels proximal and distal to the AV fistula.11 In some
cases in which the communication of the fistula is
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unique it is possible to make its compression and
occlusion. It is also possible to follow the evolution of
the fistula in cases like this, where the patient is young
and presents another concomitant condition that
increases the surgical risks. The surgical treatment can
also be guided by the images of the ultrasound scanning,
dismissing the use of contrast in the arteriography.

The natural history of pseudoaneurysms and AV
fistulas that result from accidental or violent trauma
seem to be different? and reveal a low incidence of
spontaneous resolution and high likelihood of
complications in the childhood, including bleeding,
arterial thrombosis, skin erosions, adjacent nerve
compression, venous hypertension or even congestive
heart failure if the communication of the fistula and the
shunt are significant.1:25

Despite the fact that small AV fistulas might
occasionally close spontaneously, treatment in most
cases is surgicall and should be performed as soon as
possible, due to the rapid disease progress.?

The goals of surgery are the early eradication of the
fistula, prevention of complications and the
establishment of arterial and venous continuity.?

The endovascular treatment with percutaneous
puncture in cases that do not respond to compression
by echo-color-Doppler flow is a safe alternative with a
high degree of technical success, low morbidity and
short hospital stay. Short-term follow-up isencouraged,
however, long-term follow-up of these procedures is
necessary in order to evaluate the durability of the repair
and absence of complications.12

In spite of all considerations aforementioned
regarding the realization of angiography and
indication of surgical treatment, the conduct in this
case was expectant and until now the child has not
presented any cardiovascular complications and has
been attending the clinical follow-up regularly for 6
months.
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