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Case 1/2001 - A 54-year-old male with chronic myeloproliferative disorder and pulmonary
thrombotic arteriopathy (Hospital e Maternidade Celso Pierro/Grupo de Estudo em
Correlacéo Anatomoclinica (GECAC) - Pontificia Universidade Catélica - Campinas, SP)

A 54-year-old malewasadmitted to the hospital in No-
vember’ 97 complaining of frequent epi sodesof epistaxisfor 1
year, andjaundi ceaccompanied by cepha ea, anorexia, nauses,
and postprandial vomiting. The patient denied the use of
a cohol andtobacco, and other significant morbid antecedents.

Onphysical examination, the patient wasicteric (+/4),
eupneic, withedema(+/4) inthelower limbs. Cardiac and
pulmonary examinationswerewithinthenormal range. On
abdominal examination, ahuge asciteswas detected with
collateral circulation of theportal type. Theliver waspal pa-
ted 8cm from theright costal marginin the midclavicular
line, and 6 cm from the xiphoid process, with anincreased
consistency (++/4), smooth surface, and it wastender on
pal pation. On skin examination, numerous petechiaewere
observed, mainly onthethorax.

Thelaboratory findingswere asfollows: hemoglobin,
19.8g/dL ; hematocrit, 59.4%, 7,200,000 erythrocytesper mm?,
40,5001 eukocytesper mm?, and 822,000 platel etsper mne. The
differential count of leukocytesrevea ed thefollowing: 405
metamyelocytes per mm®, 2,430 band neutrophils per mm?,
33,210 segmented neutrophils per mm?@, 800 eosinophilsper
mm?, 600 basophil sper mn, 2,025 lymphocytesper mm?,1,030
monocytes per mm3, Tota bilirubin was 2.88mg/dL, direct
bilirubinwas1.59mg/dL , andindirect bilirubinwas1.29mg/dL.
Serologic reactionsfor the diagnosis of hepatitis showed a
reactive serum for anti-HBs antibodies, for anti-HBc-1gG
antibodies, and anonreactive serum for HBsSAg. Serologic
investigationfor thediagnos sof hepetitisCwasnegetive. The
prothrombin time was 22.8s, the prothrombin activity was
26%, andtheactivated partial thromboplagtintimewas75.2s.

On abdominal echography, no flow in the hepatic
veinswasdetected. Theabdominal computed tomography
showed occlusion of the hepatic veins and partial occlu-
sionof theinferior venacava(fig. 1).
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The bone marrow biopsy revealed hypercellularity
duetothegranul ocytic serieswith alarge number of mega-
karyocytes(fig. 2).

The diagnoses of chronic myeloid leukemia, Budd-
Chiari syndrome, portal hypertension, and hepatocyticfai-
lurewereestablished.

Chemotherapy with hydroxyureawasinitiated, but the
patient did not useit on aregular basis. During the evolu-
tion, 7 hospitalizationsoccurred, the 4" because of highdi-
gestive bleeding due to agastric ulcer, and the remaining
either because of hepatocytic failure with encephal opathy
or worsening of theporta hypertensionfindings. Inall hos-
pitalizations, the patient always had ahuge ascites, requi-
ring repetitiveparacentesis. During thefollow-upyears, no
significant variationinthenumber of blood-formed elemen-
tsexisted, and no significant variation occurredin hepatic
functionandinbilirubinemia.

Despitetheincreasein abdominal volume, the patient
never reported dyspnea, except in the 5" hospitalization,
when the patient had dyspnea, pal pitation, and cyanosis.
Heremained dyspneicfor 7 days. Pulmonary examination
waswithinthenormal range. Anincreaseintheintensity of
the second cardiac soundinthe pulmonary areawas detec-
ted. No changein blood pressure or in heart rate occurred.

On chest X-ray, the pleuropulmonary fields and the
cardiac silhouettewerenormal.

Theelectrocardiogram showed sinusrhythm, aheart
rateof 75bpm, QRSaxis+30°, withanormal duration of the
QRS, and anormal duration and amplitude of thePwave.

Thelast hospitalization occurred 5 monthslater be-
cause of worsening of the hepatocytic failure with severe
encephal opathy. Theelectrocardiogram showed aheart rate
of 110bpm, QRSaxis+60°, and amplitude of the Pwavein
DIl andaVF of 0.25mV. Thepatient died during thishospi-
talizationinmetabolicacidoss.

Medical student Sandrigo Mangini
Discussion
Clinical features — Thediagnosesof Budd-Chiari syn-

drome, portal hypertension, and hepatocytic failure were
based on complementary tests. Hepatopathy was attribu-
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Fig. 1 - Abdomina computed tomography showing hepatomegaly with thrombosis
of theinferior venacava.

Fig. 2 - Bonemarrow biopsy showing hypercellularity dueto the granulocytic series
and alarge number of megakaryocytes (arrows). (Giemsastain, 400 X magnification).

ted to hepatic congestion. For the diagnosis of chronic
myel oid leukemia, thesearch for the Philadel phiachromo-
some, whichispositivein 95% of the cases, isanimportant
feature, but it wasnot performedin our case. Thepatient’s
evolution showed aprogressive clinical worsening of the
portal hypertension and of the hepatocytic failure, which
resultedin degth.

The hypothesis of pulmonary embolism by the occa-
sion of the 5" hospitalization, 5 months prior to death, is
plausible. Sudden dyspnea occurred, as did palpitation,
cyanosis, and increased intensity of the second heart so-
undinthe pulmonary area. Inthe presence of predisposing
factorsto pulmonary embolism (thrombosisof theinferior
venacavaand el evationinthenumber of theformed elemen-
tsof theblood), the el ectrocardiogram 10 daysprior to dea-
threvealed ashift of the QRS axisfrom +30° to +60°, and a
pulmonary Pwavein DIl and aVF, and may beconsidered
suggestive of pulmonary thromboembolism closeto death.
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Chronic myeloproliferative disorders (polycythemia
vera, essential thrombocythemia, chronic myeloidleukemia,
and myelofibrosis) comprise agroup of disordersthat re-
sultfromautonomousclonal proliferation of atotipotent pri-
mordial cell, which producesageneralized expansionof all
bone marrow elements®*. Theclinical featuresof chronic
myel oproliferative disorders compriseabnormalitiesof he-
mostasis, which manifest asahigher incidence of hemor-
rhagesand thromboembolic phenomena, which arethema:
jor causes of morbidity and mortality for these patients?.
Thromboembolic phenomenainvolving the pulmonary vas-
culature have al so been reported©.

Thrombotic and hemorrhagic phenomenaoccur in
30% to 70% of the cases of myeloproliferative disorders?.
Therisk factors for thrombotic phenomena are related to
the subgroup of the disease (36% for polycythemiavera;
20%for essential thrombocythemia; 17%for myelofibrosis;
and 6% for chronicmyeloidleukemia), tothee evated count
of erythrocytes and leukocytes, to the patient’ s age (ol der
than 69 years of age), and to inadequate cytoreduction
treatment. Our patient was 54 yearsold and alwayshad hi-
ghly elevated formed el ements of the blood.

Diagnostic hypotheses — 1) Chronic myeloprolifera-
tive disorder; 2) Budd-Chiari syndrome; 3) Pulmonary
thromboembolism; 4) Hepatocyticfailure; 5) Portal hyper-
tension; 6) Hepatic congestion.

Dr.Maria Aparecida Barone Teixeira
Autopsy

The analysis of afragment of bone marrow from the
costal arch was compatiblewith the previousbiopsy.

Necropsy examination of theliver revealed partial
thrombosisof inferior venacava(fig. 3). Microscopica ana-
lysiswasconsi stent with congestion; however, mild ductal
hyperplasiainportal tractsand a mild mononuclear infiltrate
were also present, favouring the hypothesis of viral ag-
gression despite the serologic scar.

Fig. 3 - External view of the posteroinferior surface of theliver on autopsy showing
the open inferior vena cavawith athrombus (arrow).
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Theheart weighed 250g and showed no alterationsin
itschambers.

Examination of thelungsreveded bilaterd embolismtothe
major branchesof thepulmonary artery intheform of asaddle
embolus, inadditiontoinfarctioninthebaseof therightlung.

Muicroscopic examination reveal ed thrombotic arterio-

Fig. 4 - A) Microphotograph of the pulmonary parenchyma showing preacinar ves-
selswith arecent thrombosis (asterisk), recanalized thrombosis (arrow), and irregu-
lar proliferation of the tunicaintima (star). (Hematoxylin and eosin stain, magnifica-
tion 40X); B) Microphotograph of the colander-like pattern. (Hematoxylin and eo-
sin stain, magnification 400X); C) Microphotograph showing irregular thickening
of thetunicaintima, with no involvement of the tunicamedia. (Mller stain, magni-
fication 100X).

Clinicopathologic Session

pathy with recent and recanalized thrombosis, thel atter pre-
dominating, withirregular proliferation of thetunicaintima
(fig. 2A), completeobliteration of thelumen, and recandiza:
tionwith colander-likelesion (fig. 2B). Nothickening of the
tunicamediaoccurred (fig. 2C). Thehistopathol ogic exami-
nation also showed alarge amount of megakaryocytesin
thepulmonary parenchyma.

Thisarteriopathy resultsfrom repetitivethrombosisor
thromboembolism, or both, in pulmonary arteriesand arte-
rioles, being one of the causes of pulmonary hypertension.
Histologically, thisarteriopathy ischaracterized by recent
or organizedthrombosis, thelatter comprising different pat-
ternsof organization (irregular proliferation of thetunicain-
tima, completeabliteration of thelumen, and recandization),
and thetunicamediaisusually not impaired, unlessvaso-
constrictionisalso an associated significant factor ’.

Pulmonary hypertension may be secondary to con-
ditions such as chronic obstructive pulmonary disease,
thromboembolic disorder, portal hypertension, persistent
hypoxemia, and heart diseases®. The pattern of pulmonary
thrombotic arteriopathy may occur in primary pulmonary
hypertension, andin secondary aswell ®, especially in cases
of thromboembolism and porta hypertension®®, inthelatter
being usually associated with plexiformlesions.

Repercussionsof pulmonary hypertension onthe he-
art (cor pulmonale) depend on the extension, degree, and
duration of the evolution of thelesionsin pulmonary vas-
culature ™, which areclinically well-characterized, when
proper investigationisused, and alsowell characterizedin
the anatomopathol ogical study.

Anatomopathological diagnoses — 1) Chronicmyelo-
proliferativedisorder; 2) Thrombotic arteriopathy; 3) Pul-
monary embolism; 4) Chronic viral hepatitis; 5) Phase 3
hepatic congestion.

Drs. Maria Aparecida Barone Teixeira and Vera
Demarchi Aiello

Comments

Thepattern of hepatic congestion reveal ed by themi-
croscopic study isin accordancewith the hepatocytic func-
tion detected by laboratory tests and with the findings of
physical examination of theliver. Ontheother hand, themild
jaundicethat the patient constantly had resulted from the
intrahepatic chol estasisout of the congestive areas. Autop-
sy showed adirect correl ation between abdominal echogra-
phy and tomography and theanatomical specimen (fig. 3A
and B), evidencing thrombosisin theinferior venacava.
The postmortem examination, however, did not show
thrombosisinthehepaticveins.

For thedevel opment of thrombotic arteri opathy, webe-
lievethat severa factorsdirectly orindirectly relatedto mye-
loproliferativedisorder have concomitantly contributed.

Thediagnosisof thrombosisof theinferior venacava
wasmade 1 year beforethe patient’ sdeath, andit wasaso-
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urce of emboli for the pulmonary vasculature. Inregard to
thrombocytosis, asan independent risk factor for the deve-
lopment of thrombotic events, Wehmeier et al 2did not con-
firm such suspicion. Marvinand Spellberg ® and Rostagno
et al &, however, correlated thedeve opment of pulmonary hy-
pertension to thrombocytosis, thislatter being associated
with the endothelial lesion (anincreasein vasoconstrictive
substances) andahigher locd platelet activation (anincrease
inthe generation of thrombin, thromboxane B2, beta-thro-
mboglobulin, and fibrinopeptide). Animprovementin pul-
monary hypertensivefindingsmay occur after trestment with
cytoreductants, platel et antiaggregating agents, and an-
ticoagulation agents. Chyczewski et a 2 haveshownagrea-
ter number of microthrombi invesselsof lungswithalarge
number of megakaryocytes; inour patient, wefound alarge
number of megakaryocytesinthepulmonary parenchyma.
Therelation between portal hypertension and pulmo-
nary hypertension, even thoughrare, iswell known, andits
histological patternisusually plexiform, associated or not
withthethrombotic pattern°. In our case, wefound only the
thrombotic pattern, with no association with theplexiform
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pattern. Therefore, webelievethat therel ation between por-
tal hypertension and pulmonary hypertension played aless
important roleinour case.

All factorscited may havecontributed tothe devel opment
of the severethrombotic lesion, with different tages (recent
thrombog s recandizationwithcolander-likelesion, fibrosswith
total occlusion, asymmetric enlargement of thetunicaintima
However, the curiousthing isthat even though thissituation
hed 9 owly devel oped, nodirect corre ationwasfound between
the heart, which wasnormal on autopsy study, the absence of
clinica sgnsand symptomsof pulmonary hypertenson, andthe
presenceof pulmonary arteriopathy, even though the pressure
of thepulmonary artery wasnot measured.

Some possible hypothesesto explain the existence of
anormal right ventriclewith chronic pulmonary thrombo-
embolismareasfollows: 1) thrombosisof theinferior vena
cavamay haveworked asalimiting agent to blood flow to
right heart chambers; 2) arapid and efficient recanalization
of the vessels may have occurred, not allowing hemody-
namic changes.

Dr.Maria Aparecida Barone Teixeira
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