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We report the case of a 3-year-old femal e patient,
who, sincebirth, had cyanosisdifficult to explain with usu-
al diagnostic tests. The only findings on physical exami-
nation wer e cyanosis and clubbing of her fingers. Chest
computerized tomography showed images of excessive
attenuation in theright lung, which resembled arteriove-
nousfistulaethat werelater confirmed on cardiac cathete-
rization. Thefistulous trajectories were then embolized
with 7 Gianturco coils, which resulted in animmediatein-
creaseinthearterial saturation of blood oxygen.

During theembryol ogical development of thevascular
system, which occurs between the 5" and 10" weeks of in-
trauterinelife, acontinuous differentiation of the vascular
bed occurs, resultinginthecreation of separatearterial and
venous channels, interconnected by capillaries. When a
mistakeor halt occursinthisprocessof vascular differentia-
tion, vascular malformationswill appear at different anato-
micd sitesandwithvariablemorphology (fig. 1), depending
onthestageof differentiation®. Wereport thediagnosisand
interventional therapeuticsof arteriovenousfistulaeinthe
lungsof a3-year-old child.

Pulmonary arteriovenousfistulae arecharacterized by
right-to-left shunt of variable magnitude, and the effect of
these communi cations depends on the size of the vessels
involved. If the anastomoses affect peripheral arterioles
andvenules, asmall telangiectasiawill result, andit usually
remainssmall, not causing hemodynamic alterationsin the
pulmonary circulation. If larger veinsand arteriesareaffected
or if massiveinvolvement of thepulmonary capillariestakes
place, anincreaseinthesizeof thevessel smay occur 2, resul-
ting in severe hemodynamic alterations. Arterial desatu-
ration of oxygen, cyanosis, clubbing of thefingers, and po-
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lycythemiamay occur, secondary to the intrapulmonary
shunt. Multiple neurological sequelae have been reported
dueto avariety of infectious, embolic, and hemorrhagic
complications®®.

The etiology of pulmonary arteriovenous fistulae
may be congenital or acquired. Thecongenital formhas2
varieties: a) cavernousangioma, usually fed by 1 or more
tortuous and dilated branches of the pulmonary artery
and b) capillary telangiectasia, which forms a net of
capillaries and is usually associated with hereditary
hemorrhagic telangiectasia ® or Rendu-Osler-Weber
syndrome. This syndrome is an autosomal dominant
vascular dysplasiawith variable penetrance, hasmultiple
telangiectasias, and is characterized by recurring
hemorrhages. The levels of the coagulation factors are
normal and the coagulation mechanism isintact. Ap-
proximately 1/3 of the patients diagnosed with thissyn-
drome presentspul monary vascular malformations. Some
studiestogether with the scientific division of theHere-
ditary Hemorrhagic Telangiectasia (HHT) Foundation
International, Inc. reached aclinical consensus on the
diagnostic criteriafor this disease; 4 criteria should be
sought: epistaxis, telangiectasias, visceral lesions, and a
compatible familial history. The diagnosis of Rendu-
Osler-Weber diseaseisestablishedif 3 of theabove-cited
criteriaarepresent. If lessthan 2 criteriaare present, the
diagnosis of the disease is very unlikely, even though
children of parents affected should be considered at risk
dueto the fact that the penetrance varieswith age. The
clinical investigation of our patient showed only 1 of the
cited criteria, which was pulmonary telangiectasia,
making the diagnosis of Rendu-Osler-Weber syndrome
unlikely.

Pulmonary arteriovenousfistulainitsacquired form
usually occursinjuvenilecirrhosis, but hasal so beenrepor-
ted in patients with metastases of thyroid carcinomaand
pulmonary schistosomiasis. Inthelatter, the pulmonary ar-
teriovenousfistula occurs because of the vascular neofor-
mation secondary to chronic vasculitistriggered by Schis-
tosoma eggs or their metabolic or degrading products.
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Fig. 1—Normal stages of vascular devel opment according to Woolard": a) primitive
mesenchyma; b) differentiation in plexiform structures; c) disappearance of the
primitive elements and differentiation into vascular structures; d) inadequate
development during the embryogenesisof thevascular systemwith persistence of the
primitivevascular communicationsor arteriovenousmalformations (small arrows).

Casereport

Thepatientisa3-year-oldwhitefemalechildwith pro-
gressive clubbing of her fingersand cyanosis since birth.
Physical examination did not disclose other abnormalities
and no additional clinical symptomswerereported. Analy-
sisof thearterial gasesat roomtemperatureshowedpH=7.5;
PCO,=26mmHg; PO,=36mmHg; CO,T =20.4mmol/L; bi-
carbonate=19.4mEg/L ; saturation of O,=75%. Hematocrit=
48%; Hb=15.5g/dL ; MCV =91. Electrocardiography, echo-
cardiography, and total abdominal echography werewithin
thenormal range. Thechest X-ray showed anintertitial infil-
trateintheright baseand perihilar regions.

Continuingwith theinvestigation, achest computeri-
zed tomography wasperformed and reveal ed images of ex-
cessive attenuation in theright lung, closeto the posterior
wall, with confluenceof thevessels. Thesealterationsraised
thepossibility of pulmonary arteriovenousfistulae(fig. 2).

Considering that pulmonary arteriovenous fistulae
might bepresent, acardiac catheterizationwasperformedto
elucidate the diagnosis. The angiographic study showed a
vascular net with diffusemalformationsintheright middle
andinferior pulmonary lobes(fig. 3and4). Pressuresinthe
cardiac cavitieswereasfollows(inmmHg): RA =2 (mean);
PA =15(systalic), 9 (diastalic), 19 (mean); LV =77 (systolic);
Ao0=63(systalic), 38 (diagtalic), 49 (mean). Pulmonary scin-
tigraphy confirmed theresultsof catheterization.

Because theinterventional therapy was chosen, pul-
monary arteriovenousfistulaewereembolized with catheteri-
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Fig. 2— Computed tomography depicting images of excessive attenuation in the
right lung closeto the posterior wall with confluence of the vessel sdetermining the
possibility of pulmonary arteriovenousfistula.

zationwith 7 Gianturco coils, sizes3and 5mm(figs. 5and 6).
Theimmediate result wasan increasein oxygen saturation
from 90%t0 98%, with the patient sedated receiving oxygen
by nasal catheter attherateof 4 L/min (figs. 5and 6). Atthe
time of hospital discharge, oxygen saturation measured at
roomtemperaturewith the pul se oximeter was 90%.

Prior totheembolization procedure of thefistulag, the
right pulmonary artery wascompletely occludedwithabal -
loon of an adequate sizefor investigating the existence of
fistulaeintheleft lung. Thishypothesiswas discarded be-
cause the hemogl obin saturation suddenly increased from
90%t0100%.

Discussion

Pulmonary arteriovenousfistulaisnot easily diagno-
sedroutinely, duetoitsrarity anditsunspecificfindingson
routine examinations. However, thisdiagnostic hypothesis
should awaysbe considered when examining childrenwith
cyanosis, inwhomtheinitial testsdo not detect cardiac ab-
normalities.

Two other alternativesin the diagnostic investiga-
tion, whichwerenot used inthepresent case, arethecal cu-
|ation of the shunt through the saturations measured with
catheterizationinthedifferent cardiac chambers” and con-
trast echocardiography &°, inwhich agitated salinesolution,
for example, canbeinjectedinaperipheral vein. Themicro-
bubblesresulting from thisprocess and detected in the l eft
atrium determine aright-to-left shunt through the lungs.
The capillary alveolar filter does not allow the passage of
these microbubbles.

Tc-99mMAA total body imaging **“ followsthesame
principle, because the macroaggregatesof albumin labeled
withtechnetium-99 measurefrom20to 60 mm, but thediameter
of the pulmonary capillary bed is smaller than 15 mm.
Contrast medium uptakein other organs, in addition to the
lungs, would show the presence of the shunt, and the pulmo-
nary areawith noradionuclidewould delimitateitssite®2.

279



Gianisella et al
Pulmonary arteriovenous fistula in childhood

Arq Bras Cardiol
2001; 77: 278-81.

Figs. 5and 6—Chest X -ray showing thecoils(left) and onewidenedimageof theright
inferior lobe (right).
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In the case we report, the diagnosis was established
by chest spiral computed tomography, pulmonary scinti-
graphy, and sel ective pulmonary angiography.

Interferon has been suggested asalessinvasive the-
rapeutical approach, but, until the present time, itsefficacy
for thetreatment of pulmonary arteriovenousfistulahasnot
been scientifically confirmed.

Another alternative would be occlusion of each pul-
monary lobe with aballoon, and concomitant assessment
of blood saturation, therefore checking whether selective
embolizations with detachable balloon **15 coul d replace
pneumectomy 6. Embolization with coilshasal so been suc-
cessfully used ™, eveninthepatientswithtelangiectasia.

Chest computed tomography performed after theproce-
dure could serveto confirm the success of embolization %,
and the quantification of the percentage of thereductionin
the shunt coul d be donewith pulmonary scintigraphy with
Tc-99m MAA %11 comparing the rate of short-circuit es-
tablished prior to the procedure.

Inour case, we chosetheinterventional approach, wi-
th multiple embolizations with coils, because of the great
number of fistuloustrajectories, and theresult wasconside-
red satisfactory. Andersen et al Zand Shioyiaet al * had si-
milar results.

Finally, it isworth emphasizing that blood saturation
may decreasewithtimeasaconsequenceof opening new fis-
tulae because of the progressive character of the disease.
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