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Case 6/2001 — The patient is an 1l-year-old girl with Takayasu's arteritis and heart failure
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The patient isan 11-year-old girl who sought medical
assistance dueto lumbar pain, nausea, and dyspnea.

Oneyear earlier, thispatient had been diagnosed with
Takayasu's arteritis, hypertension of renovascular origin,
and marked left ventricular dysfunction. At that time, the
patient underwent renal revascul arization with asaphenous
veinbypassgraft betweentheaortaand bothrenal arteries;
apostoperative occlusion of thegraft occurred, requiringa
new revascularization. Acuterenal failure, elevationinurea
levelsupto 160mg/dL and creatininelevelsupto 6.8mg/dL,
which decreased later, complicated the interventions. On
that occasion, the chest X-ray showed cardiomegaly and
pulmonary congestion. The echocardiogram showed
diffuse hypokinesiaand marked | eft ventricular dilation, a
diastolicdiameter of 69mm, asystolicdiameter of 60mm, and
ashortening fraction of 13%.

The patient was discharged on the 21% postoperative
day, ingood clinical condition, and withno complaints. Her
heart ratewas 104bpm, her blood pressure 90/60mmHg, and
no other abnormalitieswerefound on physical examination.
Her creatininelevel was0.8mg/dL . Thepatient receivedthe
following prescription: 100mg of acetylsalicylicacid, 20mg
of furosemide, 0.25mg of digoxin, and 18.5mg of captopril.

For 3 monthsthe patient evolved with dyspneaon
strenuous exertion and lumbar pain attributed to urolithia-
sis, whichwasdocumented on ultrasonography. A few days
later, complaining of nausea, dyspnea, lumbar pain, and ma-
lai se, the patient sought medical assistance.
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On physical examination, the patient wasin regular
condition; her heart rate was 100bpm and blood pressure
120/80mmHg. Rhonchi and wheezings could be heard in
both hemithoraces. Her cardiac rhythmwasregular. The 2™
cardiac soundwasloudinthepulmonary area, and asysto-
licmurmur (+/4+) could beheardinthemitral area. Her liver
waspa pated 2cm from thexiphoid process, and edema(++/
4+)waspresentinher lower limbs.

Thelaboratory testsreveal ed anemia, neutrophiliawitha
high percentageof imaturecdls, andcirculating antibodiesof
thelgG classfor hepatitis A and cytomegal ovirus. Serology
washegativefor hepatitisB and C, and mononucleosis(tab. I).
After undergoing X -raysof thefacia sinuses(frontal and sub-
mental views), which showed no dterations, the patient was
prescribed cefacl or and admitted to thehospital for diagnostic
investigation and heart failure compensation.

Theelectrocardiogram revealed sinusrhythm, hyper-
trophy of both atriaand of theleft ventricle, and secondary
aterationsinventricular repolarization (fig. 1).

Theechocardiogram showed marked | eft ventricular di-
Iation and hypokinesia(diastolic diameter of 68mm, systolic
diameter of 59mm, and shortening fraction of 13%), distance
between themitral valve E point to the septum of 31mm, and
low aorticflow (0.4nVs). Theaorticval veshowed signsof early
closing. Noanomaly wasobservedinthecardiac valves.

On hospital persisted heart failure and appeared pain
inthe anterior and posterior portions of thethorax. A few
dayslater, severe dyspnea, hemoptysis, and worsening of
theedemaof thelower limbsoccurred.

Theelectrocardiogram reveal ed sinusrhythm, aheart
rateof 137bpm, reductioninvoltageinthefronta plane(as
compared withthat inthe previousel ectrocardiogram), left
ventricular hypertrophy, and secondary alterationsin ven-
tricular repolarization (fig. 2). The chest X-ray showed
pulmonary congestion.

A reduction in diuresis occurred, and the patient
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Tablel —Laboratory tests
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Albumin

Alpha-1 globulin
Alpha-2 globulin
Beta globulin
Gamma globulin
Prothrombin time (1
APTT (timeratio)

Amylase
AST ((U/L)

Blood gas analysis
pH

PCO, (MMHg)

pO, (mmHg)

O, saturation (%)
HCO, (mEg/L)

Hemoglobin (g/dL) 111
Hematocrit (%) 35
MCV (und) 71
MCH (pg) 23
Leukocytes/ mm3 7,800

Band neutrophils (%) 24
Segmented neutrophils (%) 49

Eosinophils (%) 0
Lymphocytes (%) 23
Monocytes (%) 4
Plateletsmm? 345,000
Creatinine (mg/dL) 0.8
Urea(mg/dL) 68
Sodium (mEg/L) 132
Potassium (mEg/L) 51
Chlorine (MEQ/L)

Glucose (mg/dL)

Urine (EAS)

Density 1015
pH 6.5
Proteins (g/L) 0.62
Leukocytes/mL 13,000
Red blood cells/mL 11,000

blood proteins (g/dL)

NR)

Factor V activity (%)
Fibrinogen (mg/dL)

Lactic dehydrogenase U/L

Base excess (mEg/L)

11.8
37.2
70.2
31.6
14,400
63.8

13
26.9
75
495,000
0.8
54
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35
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Fig. 1—Electrocardiogr
ventricle.

am

— hypertrophy of theright and left atria, and of theleft

required intravenousdobutamine (20pg/kg/min) and furo-
semide (160mg). Because shedid not improve, the patient
wasreferred to theintensive careunit.
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Fig. 2- Electrocardiogram—reductionin thevoltage of the QRS complexinthefron-
tal plane, and left ventricular hypertrophy.

Pulmonary scintigraphy revealed a heterogeneous
perfusion pattern, with hypoperfusion of the upper segment
of therightlower lobe. Duringinhal ation, areduced uptakein
the same areawas al so observed. L ow probability of acute
thromboembolism existed and thefindingswerecompatible
withaparenchymal process, which did not excludethepossi-
bility of pulmonary infarction (fig. 3).

Fig. 3 - Pulmonary perfusion scintigraphy (fig. 3A) showing hypoperfusioninthe
right lung lower lobe similar to the pattern found in ventilation slan (fig. 3B), where
hypoventilation of the sameregion may be seen.
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Dynamicrenal scintigraphy with 99 Tc-DTPA enhaced
with furosemide showed low aortic flow with slightly
decreased renal flow. Thekidneyswereenlarged, with bila-
teral dilation of thepyel ocaliceal system. After theuseof fu-
rosemide, anincreasein excretionintheright kidney occur-
red, but no adeguate responsewas observed in theleft kid-
ney. Thedifferential renal (semiquantitative) functionwas
52%intheright kidney and 48%intheleft kidney.

Theabdominal ultrasound revealed amarkedly enlarged
liver. Thegdlbladder wasnotidentified. Thespleenwasnormd.
Thekidneysmeasured 10cm, had anormal corticomedullary
ratio and parenchymal echogenicity, and showed signsof |eft
pyelocaliced duplication. Theurinary bladderwasnormal.

Thethorax radiography reveal ed apical infiltrationin
theright lower |obe.

Thepatient evolved with shock, requiring theadminis-
tration of highdosesof catecholamines. Onthefollowingday,
shedevel oped acute pulmonary edemawith reductionin her
consciousness level. The patient required orotracheal in-
tubation. Hemofiltrationwasconsidered toreduceexcessive
blood volume, dueto oliguria, but it was not performed be-
cause of hypotensive episodes. L eukocytosis persisted,
being attributed toinfection or totheinflammatory activity of
arteritis. Thepatient received 500 mg of methyl prednisolone.

Clinical deteriorationwasrefractory totreatment, and
the patient underwent a cardiopulmonary arrest preceded
by bradycardia, whichwasreversed with resuscitation ma-
neuvers. Sodium bicarbonate was administered because of
marked metabolicacidosis(Tab. 1). Shock persisted, asdid
the metabolic acidosis, despite the frequent corrections
with NaHCQO,, and the patient died thefollowing morning.

Discussion

Pulmonary perfusion and ventilation scintigraphy -
Pulmonary perfusion scintigraphy performed with ma-
croaggregated albumin (MAA) labeled with technetium-
99m showed hypoperfusionintherightinferior lobe(fig. 3A).
Thestudy of pulmonary ventilation (fig. 3B) wasperformed
with an aerosol saline solution and diethylenetriamine
pentaacetic acid (DTPA) label ed withtechnetium-99mand
showed aradiopharmaceutical distribution pattern similar
to that observed in the perfusion study (match pattern).
Thispatternisfoundinsevera pulmonary parenchymal pro-
cesses, such as pneumonia, tumors, and pulmonary infarc-
tions; however, it does not occur in acute embolism, except
when thelatter isaccompanied by bronchospasm.

(Dr.MariaClementinaPintoGior gi)

Renogram —A relevant point in patients suspected of
having Takayasu'sarteritisisthetimeelapsed until theaorta
isfilledwith contrast medium. Inregardto our patient, this
timewasvery long, suggesting marked obstructiontoflow
duetoanaorticlesion.

(Dr.DanteM.A.Giorgi)

Clinicopathologic Session

Clinical featur es— Takayasu'sarteritisisachronicin-
flammatory disease, probably with an autoimmune cause,
involving medium- and large-caliber arteries, mainly the
aortaanditsbranchesintheir proximal portions. The most
commonly involved vessel sarethe subclavian arteries, fol -
lowed by theaorticarch, theascending aorta, thecarotid ar-
teries, and thefemoral arteries. Thepulmonary and corona-
ry arteriesmay also beaffected.

Women aremost frequently affected in aproportion of
8:1, andthemean ageat diagnosisisaround 29 years. In %0f
thepatients, thediagnosi sisestablished during adol escence.

An association of the disease and certain subtypes of
HLA has been reported, even though its significance has
not yet been clarified.

Thelesions are purely stenotic in 85% of the cases,
purely dilatedin 2%, and mixedin 13%.

Morphological aterationsarecharacterized by irregu-
lar thickening of theaorticwal l withintimal wrinkling. When
theaorticarchisaffected, theorificesof themajor arteriesto
theupper portion of thebody may bemarkedly narrowed or
evenoccluded, whichiswhy itisreferredtoasa‘ pulseless
disease.”

In the acute phase, the symptoms may be unspecific,
such asfever, anorexia, malaise, arthragias, in additionto
thoserelatedtoischemiaintheareairrigated by the affected
artery. Hypertension usually has arenovascular cause,
complicating thisdiseasein 50-60% of the cases. Congesti-
ve heart failure occursin 28% of the patients, and results
fromhypertension, or, morerarely, fromaortic regurgitation.
Usually, deathiscaused by cerebral strokesor heart failure.

Our patient had already been diagnosed with Taka-
yasu's arteritis, with renal involvement (renovascular hy-
pertension) and marked left ventricular dysfunction. She
sought emergency medical assistancewithclinical findings
suggestiveof cardiac decompensation. During hospitaliza-
tion, she experienced chest pain, hemoptysis, and worse-
ning of the dyspneaand of the edema of the lower limbs.
Sheevolved with refractory cardiogenic shock and death.

Theclinical and laboratory findings of our patient
suggest active disease. |n some patients, involvement of
the pulmonary artery may occur, leading to its occlusion
and consequent pulmonary infarction 3. The presence of
hemoptysis and dyspnea, in addition to hypoperfusion of
theupper segment of theright lower lobereinforcethisidea
The previous ventricular dysfunction aggravated with the
inflammatory activity and pulmonary infarction may have
led toworsening of theventricular functionwithrefractory
cardiogenic shock.

We cannot overlook the possibility of an associated
infectious process, contributing to hemodynamic decom-
pensation and death.

In some patientswith Takayasu' sarteritis, left ventri-
cular dysfunction may be secondary to myocarditis®. The
inflammatory involvement of themyocardiumisassociated
withinflammatory laboratory signsandinflammatory arterial
lesions. Diagnosisis made by myocardial biopsy and pul-
monary and rena arterial impairment. A literaturereview
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showsthat myocarditisisavery rare condition confirmed
only in afew cases on autopsy.

Weshould still consider thepossibility of myocardial
ischemiadueto coronary artery involvement, which may
occur inasmany as 10% of the patientswith Takayasu’'sar-
teritis.

(Dr.FabioGazdatodeMdloFranco)

Diagnostichypothesis—Active Takayasu'sarteritis,
pulmonary thromboembolism, ventricular dysfunction ag-
gravated by pulmonary embolism, and, lessprobably, myo-
cardial ischemia.

(Dr.FabioGazdatodeMdloFranco)
Autopsy

Themajor dterationson postmortem examination we-
refoundintheaorta, whosewall wasvery thickened fromits
beginning down to itsabdominal portion, below theemer-
gence of therenal arteries. Even though diffuse, thein-
volvement was not regular; therefore, areas of important
narrowing of the arterial lumen and other more preserved
areasexisted. Thehistol ogic sections showed chronic aor-
titis(fig. 4), with destruction of theelasticfibers(fig. 5). The
search for bacteriaand fungi was negative. Thediagnosis
of Takayasu'sarteritiswas established.

Thebranchesof theaortic arch and therenal arteries
weremarkedly compromised. The patient had undergone
surgical renal revascul arization because of the involve-
ment of therenal arteries; the graftswere partially obs-
tructed, and renal cortical necrosisexisted. Signsof con-
gestive heart failure were al so present, with chronic pas-
sive congestion of the lungs and liver, and thromboem-
bolism with infarct in the middle and upper |obes of the
right lung, with noinflammatory |lesionsin the pulmonary
arterial tree. Finally, systemic signsof shock were present,
such as centrolobular hepatic necrosis and pancreatic

Fig. 4—Histological section of themiddlelayer of theaorta. Notethe denseand diffuse
inflammatory infiltratewith mononuclear cells. Theelastic fiberspresent inthe middle
layer staininblack and arepartialy destructed and fragmented (HE, 16x magnification).
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Fig. 5—Histological section of the aorta stained according to the Movat’ s techni-
que. Theelasticfiberspresentinthemiddlelayer staininblack and arepartially des-
tructed and fragmented (2.5x magnification).

steatonecrosis. Multisystem organfailurewasconsidered
the cause of death.

Eventhough occurringinan agebracket alittlelower
thantheusual , thispatient’ sdiseasewaswell characterized
as Takayasu'sarteritis, from both the clinical and morpho-
logical pointsof view.

Thefinal part of the patient’s evolution was not very
well understoodwhileshewasstill dive. Myocardial infarc-
tion was suspected, but it was not confirmed on autopsy,
which reveal ed the existence of another factor, pulmonary
thromboembolism, which triggered the patient’s decom-
pensation.

Thefactorsthat might account for heart failureasa
complication of Takayasu'sarteritis>” arethefollowing: im-
pairment of the cardiac muscle, caused either by cardio-
myopathy, reportedin some patients, or by myocardial in-
farction secondary toinflammation of thecoronary arteries;
valvar or supravalvar aortic stenosis; and decompensation
of systemic arterial hypertension or hypervolemia, or both,
when the renal arteriesareinvolved. In the present case,
because the coronary arteries and the myocardium were
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preserved, acombination of the remaining causes should
haveaccounted for thefunctional alteration. Itisworth no-
tingthat, eventhough all above-cited factors, isolated or in
association, may have been involved in the pathogenesis
of heart failure, thisdisorder appearsmost of thetimein hy-
pertensive patients, and with agreater incidenceinyounger
patients. Inastudy carried outin Mexicowith 12 children,
hypertension was found in 11 patients and dyspnea on
exertionin 95, Talwar et a ° detected thedisorder in 17 out of
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3lindividualswith Takayasu's arteritis and heart failure
below theageof 15years.

(Dr. Paulo SampaioGutierrez)

Pathological diagnoses— Takayasu's arteritis and
pulmonary infarct dueto thromboembolism.

(Dr. Paulo SampaioGutierrez)
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