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RESUMO

Os autores apresentam o caso clinico de
uma doente do sexo feminino de 22 anos,
referenciada para estudo de uma hiperten-
sdo arterial pulmonar em Novembro de
2006. Dos exames complementares realiza-
dos salientava-se uma elevagdo da pressio
arterial pulmonar, com pressdo capilar pul-
monar normal, e redugdo do indice cardiaco
no estudo hemodinimico invasivo. A TAC
de alta resolugdio mostrou uma opacidade
em vidro despolido, com padrdo centri-lobu-
lar e foi detectada uma marcada reducédo da
difusdo pelo CO. Neste contexto foi realiza-
da uma biépsia pulmonar em Janeiro de
2007 que permitiu concluir por um diagnés-
tico de hipertensdo pulmonar arterial com
componente vensoso - doenga pulmonar
veno-oclusiva. A doente iniciou terapéutica
com oxigenoterapia no domicilio, anticoagu-
lagdo oral com varfarina e bosentano 62,5
mg em duas tomas didrias. Manteve segui-
mento mensal e foi notado um agravamento
clinico progressivo, com tradugdo funcional,
sem resposta & terapéutica instituida. Cerca
de um ano apés o diagnéstico foi internada
por insuficiéncia cardiaca direita, que
resolveu com suporte inotrépico. Foi poste-
riormente referenciada para um centro
internacional de transplantagdo pulmonar.
Os autores realcam a dificuldade diagnésti-
ca desta entidade clinica, considerada uma
etiologia rara de hipertensdo pulmonar, bem

ABSTRACT

Pulmonary veno-occlusive disease:
A case report

The authors present the case of a 22-year-
old female patient, white, referred to the
cardiovascular outpatient clinic in
November 2006 for pulmonary arterial
hypertension.

Complementary diagnostic exams revealed
elevated pulmonary arterial pressure, nor-
mal capillary wedge pressure and a reduced
cardiac index on invasive hemodynamic
study. A high-resolution pulmonary CT scan
identified a diffuse ground-glass opacity
with a centrilobular pattern, and a marked
decrease in CO diffusion on respiratory
function assessment. An open lung biopsy
was accordingly performed in January 2007,
which was compatible with pulmonary arte-
rial hypertension with associated venous
lesions: pulmonary veno-occlusive disease.
Therapy was begun with oxygen support,
warfarin and bosentan (62.5 mg twice a day)
Monthly follow-up was maintained, but her
clinical and functional status progressively
worsened and one year after the diagnosis
the patient was admitted to our heart failure
clinic for acute right heart failure. She was
stabilized with inotropic therapy and diuret-
ics and was subsequently referred to an
international pulmonary transplantation
center. The authors highlight the diagnostic
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como a fraca resposta terapéutica e a rdpida
progressdo clinica.

Palavras Chave:
Hipertensdo pulmonar arterial;
Doenga pulmonar veno-oclusiva

INTRODUCAO

Os autores apresentam uma doente de 22
anos, caucasiana, estudante université-
ria, referenciada em Novembro de 2006 para
a Consulta Externa dos Hospitais da Univer-
sidade de Coimbra por hipertensdo arterial
pulmonar (HTP).

Apresentava queixas de cansago facil e de
dispneia de esfor¢o (NYHA classe II), desde
Junho de 2006, com um cardcter progressivo.
Negava outra sintomatologia respiratéria,
nomeadamente ortopneia, tosse ou expecto-
ra¢do, bem como queixas gastro-intestinais,
osteo-articulares, urindrias ou neuroldgicas.
Sem histéria de febre, perda de peso, fotossen-
sibilidade, aftose oral ou vaginal. Tratava-se
de uma doente aparentemente saudavel até ao
inicio do quadro. Negou qualquer hdbito adi-
tivo, bem como toma habitual de medicacdo
(inclusivé de contracepg¢do oral) ou exposi¢do
a agentes toxicos.

Ao exame objectivo na primeira consulta,
tinha uma press@o arterial 100/80 mmHg,
uma frequéncia cardiaca de 78/min, uma sa-
turacdo periférica de 90% (Fi02 de 21%) e
frequéncia respiratéria de 15 ciclos por minu-
to. Nao eram evidentes sinais de sobrecarga
hidrica como edemas periféricos, distensio
venosa jugular ou organomegalias abdomi-
nais. Encontrava-se sem cianose periférica,
com extremidades quentes e com tempo de
reperfusdo capilar inferior a 2 segundos. A
auscultagdo cardiaca era regular, com acentu-
acdo de P2. Foi identificado um sopro holos-
sistlico em decrescendo localizado no foco
tricdspide. A auscultacdo pulmonar identi-
ficaram-se fervores de predominio inspi-

challenge of this entity and its poor
response to medical therapy and dismal
prognosis.

Key words
Pulmonary arterial hypertension; Pulmonary veno-
occlusive disease

INTRODUCTION

he authors present the case of a 22-year-

old patient, white, a university student,
referred in November 2006 to outpatient con-
sultations at Coimbra University Hospitals for
pulmonary arterial hypertension (PAH).

She had had worsening symptoms of
fatigue on minimal effort and exertional dys-
pnea (NYHA class II) since June of that year.
She reported no other respiratory symptoms,
including orthopnea, cough or expectoration,
or gastrointestinal, bone and joint, urinary or
neurological symptoms, and had no history of
fever, weight loss, photosensitivity, or oral or
vaginal thrush. She had been apparently
healthy up to symptom onset. She reported no
addictions, regular medication (including oral
contraceptives), or exposure to toxic agents.

On physical examination at the first con-
sultation, her blood pressure was 100/80
mmHg, heart rate was 78 bpm, peripheral sat-
uration was 90% (FiO, of 21%) and respirato-
ry rate was 15 cycles/min. There were no obvi-
ous signs of fluid overload such as peripheral
edema, jugular vein distension or abdominal
organomegaly. She had no peripheral cyanosis
and her extremities were warm and capillary
refill time was under 2 seconds. Cardiac aus-
cultation was regular with a loud P2 and a
decrescendo pansystolic tricuspid murmur.
Pulmonary auscultation revealed predomi-
nantly inspiratory rales, dry, dispersed
throughout both lung fields.

Initial laboratory tests did not detect sig-
nificant abnormalities in blood count, coagu-
lation times, liver or renal function tests, elec-
trolytes, nonspecific inflammatory markers, or




ratério, secos, dispersos por ambos os campos
pulmonares.

A avalia¢o analitica inicial ndo detectou
alteragdes significativas a nivel do hemogra-
ma, tempos de coagulagdo, provas hepéticas,
marcadores de fung@o renal, ionograma, mar-
cadores inespecificos de inflamacéo, e estudo
sumdrio de urina. O BNP inicial era inferior a
100 pg/ml. A PO2 (FiO2 21%) era de 62
mmHg e a PCO2 de 28 mmHg (Tabelas I e 11).
O doseamento do fibrinogénio e dos produtos
de degradacio da fibrina revelou valores nor-
mais. O estudo analitico complementar tam-
bém foi negativo no que concerne a pesquisa
de auto-anticorpos, como os ANAs, ANCA,
factor reumatéide, anticoagulante lipico e
anticorpos anti-cardiolipina. O proteinograma
electroforético era normal, bem como a activi-
dade sérica da enzima de conversdo da angion-
tensina. A serologia para HIV1 e HIV2 eram
negativas. O doseamento das hormonas da
tiréide revelou valores normais.

A telerradiografia do térax em incidéncia
postero-anterior (Figura I) e em perfil esquer-
do, mostrou um ingurgitamento hilar bilateral
e procidéncia do arco médio — tronco da
artéria pulmonar. O electrocardiograma evi-
denciou um ritmo sinusal com uma frequéncia
de 70 batimentos por minuto, eixo eléctrico

Tabela I: Hemograma, coagulagfio e gasimetria arterial
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urine analysis. Initial BNP was less than 100
pg/ml; p0O, (Fi0, 21%) was 62 mmHg and pCO,
was 28 mmHg (Tables I and II). Levels of fi-
brinogen and fibrin degradation products were
normal. Complementary laboratory tests were
also negative for autoantibodies including
ANAs and ANCAs, rheumatoid factor, lupus
anticoagulant and anticardiolipin antibodies.
The electrophoretic protein study was normal,
as was serum angiotensin-converting enzyme
activity; HIV1 and HIV2 serology was nega-
tive, and thyroid function tests were normal.

The chest X-ray in posteroanterior (Figure
1) and left lateral view showed bilateral hilar
enlargement and enlargement of the medial
arch — pulmonary artery trunk. The electro-
cardiogram revealed sinus rhythm at 70 bpm,
electrical axis at 140°, right atrial hypertro-
phy, persistence of S wave in V6, and incom-
plete right bundle branch block. M-mode, 2D
and Doppler echocardiography showed right
chamber dilatation, straightening of the inter-
ventricular septum (Figure 2), and moderate
tricuspid regurgitation, with right ventri-
cle/right atrium gradient of 33 mmHg. Pul-
monary artery systolic pressure (PASP) was 43
mmHg. The patient presented good right and
left ventricular function and no abnormalities
were seen in the mitral or aortic valves.

Data Novembro 2006 Maio 2007 Dezembro 2007
Leucdcitos (G/L) 8,0 74 0,5
Eritrécitos (T/L) 4,50 4,37 3,72
Hemoglobina (g/dl) 14,1 13,7 11,4
Hematdcrito (%) 40,0 40,0 33,8
VCM () 89,7 91,5 87,0
HCM (pg) 31.4 31,5 30,0
CHCM (g/1) 34,9 34,4 33,6
Plaquetas (G/L) 312 361 224
Tempo de Protombina (s) 16,4 21,2 27,2
Protrombinémia (%) 75 47 37
INR 1,19 1,7 2,08
aPTT (s) 27,5 29,5 28,9
pH 7,42 743 7,49
pO2 (mmHg)* 64 55,0 52,2
pCO2 (mmHg) 30,6 29,0 19,9
HCO3 (MM/L) 19.4 17.6 14.8

*Todas as gasimetrias foram realizadas com Fi02 21%
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Table 1. Blood, coagulation and arterial gas analysis

November 2006 May 2007 December 2007

Leukocytes (G/L) 8.0 74 6.5
Erythrocytes (T/L) 4.50 4.37 3.72
Hemoglobin (g/dl) 14.1 13.7 11.4
Hematocrit (%) 40.0 40.0 33.8
MCV (f]) 89.7 91.5 87.0
MCH (pg) 31.4 315 30.0
MCHC (g/1) 34.9 34.4 33.6
Platelets (G/L) 312 361 224
Prothrombin time (s) 16.4 21.2 27.2
Prothrombin index (%) 75 47 37

INR 1.19 1.7 2.08
aPTT (s) 27.5 29.5 28.9
pH 742 7.43 7.49
pO, (mmHg)* 64 55.0 52.2
pCO, (mmHg) 30.6 29.0 19.9
HCO, (mM/L)s 19.4 17.6 14.8

aPTT: activated partial thromboplastin time; MCHC: mean corpuscular hemoglobin concentration; INR: international normalized ratio;
MCH: mean corpuscular hemoglobin; MCV: mean corpuscular volume. *All blood gas analyses were performed with 21% FiO..

Tabela I1: Provas renais, hepéticas, ionograma, BNP

Data Novembro 2006 Maio 2007 Dezembro 2007
Creatinina (mg/d)l 0,8 0,9 1.0
Azoto ureico (mg/dl) 17 19 19,3
Glicose (mg/dl) 79 69 98
Na*/K*/CI 137/4,4/104 138/4,4/106 139/4,0/113
Osmolaridade (mOsm/Kg) 274 276 280
Brb total (mg/dl) 0,9 0,5 0,9
TGO (U/ml) 17 21 43
TGP (U/ml) 23 20 56
C.K. (U/ml) 54 42 49
LDH (U/ml) 206 265 267
GGT (U/ml) 13 15 15
Fosfatase alcalina (U/ml) 71 60 57
BNP (pg/ml) 32 107 916
Proteina C reactiva (mg/dl) 0,6 0,8 1,37

*Todas as gasimetrias foram realizadas com F102 21%

140°, hipertrofia auricular direita, persistén-
cia da onda S até V6 e bloqueio incompleto do
ramo direito do feixe de His. O ecocardiogra-
ma em modo M, 2D e Doppler evidenciou
dilata¢do das cavidades direitas, rectificacio
do septo interventricular (Figura 2), insufi-
ciéncia tricispide moderada, com gradiente
entre VD/AD de 33 mmHg. A pressao sistéli-
ca na artéria pulmonar foi estimada em 43

Functional capacity was assessed with the
6-minute walk test, in which the patient
achieved 550 meters and significant arterial
desaturation (from 92 to 80%) was noted with
effort (Table I1I).

Ventilatory tests identified a marked
reduction in CO diffusion (DLCO of 3.24
mmol/min/kPa, 33% of predicted), the other

respiratory function tests being normal.




Table II. Renal, liver, and electrolyte study and BNP
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November 2006 May 2007 December 2007

Creatinine (mg/dl) 0.8 0,9 1.0
Urea nitrogen (mg/dl) 17 19 19,3
Glucose (mg/dl) 79 69 98
Na*/K+/Cl 137/4,4/104 138/4,4/106 139/4,0/113
Osmolality (mOsm/kg) 274 276 280
Total bilirubin (mg/dl) 0.9 0,5 0,9
GOT TGO (U/ml) 17 21 43
GPT (U/ml) 23 20 56

CK (U/ml) 54 42 49
LDH (U/ml) 206 265 267
GGT (U/ml) 13 15 15
Alkaline phosphatase (U/ml) 71 60 57
BNP (pg/ml) 32 107 916
C-reactive protein (mg/dl) 0,6 0.8 1,37

BNP: brain natriuretic peptide; CK: creatine kinase; GGT: gamma-glutamyl transferase; GOT: glutamic oxalacetic transaminase; GPT:

glutamic pyruvic transaminase; LDH: lactic dehydrogenase

Figura 1: Telerradiografia térax, incidéncia postero-anterior em

Novembro 2006. E evidente uma procidéncia do arco médio —
tronco da artéria pulmonar (seta).

Figure 1. Chest X-ray, posteroanterior view, in November 2006.
Enlargement of the medial arch — pulmonary artery trunk is clear-
ly visible (arrow).

mmHg. Apresentava boa fun¢do ventricular
direita e esquerda, e ndo eram evidentes alte-
rac¢des a nivel da vdlvula mitral ou aértica.
Na avaliagdo da capacidade funcional com
o teste de seis minutos de marcha, a doente
percorreu cerca de 550 metros, e foi notada
uma dessaturacfio arterial importante (de 92

para 80%) com o esforgo (Tabela II1).

Figura 2: Ecocardiograma bidimensional, numa incidéncia
paraesternal esquerda em eixo curto. Nota-se uma rectificagdo do
SIV durante a didstole ventricular.

Figure 2. Two-dimensional echocardiogram in short-axis left
parasternal view. Note straightening of the interventricular septum
during ventricular diastole.

Ventilation-perfusion scintigraphy revealed
no ventilatory alterations with inhalation of

Tom_Jabeled carbon nanoparticles or on pul-

monary perfusion study with intravenous ™*"-

labeled albumin macroaggregates.
High-resolution thoracic CT angiography

identified small opacities with poorly defined

contours in the parenchyma of both lungs, of
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Tabela III: Teste 6 minutos de marcha

Data Novembro 2006 Maio 2007

Antes Depois Antes Depois
Sat. 02 (%) 93 80 91 81
T.A. (mmHg) 109/55 125/88 110/65 126/67
F.C, (bat./min) 85 115 73 93
Cansaco (Borg) 0 7 0 9
Metros percorridos 572 379

Table I11. Six-minute walk test
November 2006 May 2007

Before After Before After
Sat. 0, (%) 93 80 91 81
BP (mmHg) 109/55 125/88 110/65 126/67
HR (bpm) 85 115 73 93
Fatigue (Borg scale) 0 0 9
Distance (m) 572 379

BP: blood pressure; HR: heart rate

Foram realizadas provas ventilatérias que
identificaram uma reducdo marcada da difusio
pelo CO (DLCO de 3,24 mmol/min/Kpa, 33%
do previsto). O restante estudo funcional res-
piratério foi normal. O cintigrama de venti-
lagdo-perfusdo ndo identificou altera¢des no
estudo ventilatério com inalagdo de nanopar-
ticulas de carbono marcadas com Tc99m, nem
no estudo de perfusio pulmonar com adminis-
tracdo intra-venosa de macro-agregados de
albumina — Tc99m.

Foi realizada uma angio TAC tordcica de
alta resolugdo que indentificou em ambos os
parénquimas pulmonares pequenas opaci-
dades de limites mal definidos, de fraca ra-
diodensidade, infracentriméticas, sugerindo
opacidade em vidro despolido, com padréo
micronodular. Ndo era evidente derrame pleu-
ral e ndo foram detectadas alteragdes a nivel
do mediastino. Os hilos pulmonares eram
essencialmente vasculares, com artérias pul-
monares de calibre ligeiramente alargado,
sem émbolos endoluminais, e com estruturas
venosas de morfologia preservada.

O estudo hemodindmico invasivo demon-
strou uma pressdo arterial pulmonar elevada,
com valor méximo de 62 e médio de 30 mmHg.
A pressdo de encravamento capilar pulmonar

low echodensity, less than 1 em in size, with a
ground-glass appearance and micronodular
pattern. No pleural effusion or mediastinal
abnormalities were observed. The pulmonary
hila were mainly vascular, the pulmonary
arteries having a slightly enlarged caliber,
with no endoluminal emboli and with pre-
served venous morphology.

Invasive hemodynamic study showed ele-
vated pulmonary arterial pressure, with a
maximum of 62 mmHg and a mean of 30
mmHg. Pulmonary capillary wedge pressure
(PCWP) was normal, but the cardiac index
was reduced and pulmonary artery resistance
was increased (Table 1V).

Bronchial fibroscopy was normal. Analysis
of bronchoalveolar lavage revealed nonspecif-
ic alveolitis with predominance of lympho-
cytes (15%) and a CD4:CD8 ratio of 1:1.
Phenotyping of peripheral blood was normal.

The above studies indicated a diagnosis of
PAH. However, the marked reduction in CO
diffusion and the presence of a centrilobular
pattern on the CT scan made idiopathic pul-
monary hypertension less likely.

In January 2007 a lung biopsy by thoraco-
tomy was scheduled for histological study.
Surgical inspection revealed a whitish lung




era normal, mas o indice cardiaco encontrava-
se diminuido. As resisténcias pulmonares
arteriais estavam aumentadas (Tabela 1V).

A broncofibroscopia foi relatada como nor-
mal. A andlise do liquido de lavado bronco-
alveolar (LLBA) revelou uma alveolite ines-
pecifica com predominio de linfécitos (15%),
com relagdo CD4/CD8 1:1. A fenotipagem do
sangue periférico era normal.

Este estudo apontava para um diagnéstico
de hipertensdo pulmonar arterial. A reducéo
marcada da difusdo pelo CO e a presenca de
um padrio centri-lobular na TAC de alta res-
olugdo afastavam no entanto, a hipétese de
uma hipertensio pulmonar idiopética.

Em Janeiro de 2007 foi agendada uma
biépsia pulmonar por toracotomia para estudo
histolégico. A inspecgdo cirtrgica revelou um
pulmido de tom esbranquicado, com zonas
nodulares violdceas. A anélise histolégica
(Figura 4) do fragmento indentificou lesdes
arteriais, nomeadamente fibrose da intima,
quer numa forma concéntrica, quer excéntri-
ca. Nao foram relatadas lesdes plexiformes.
No territério venoso foi constatado esclerose
luminal marcada das veias de pequeno e

Figura 3: TAC tordcica de alta resolugdo. Identifica-se uma opaci-
dade micronodular em vidro despolido, dispersa por ambos os
campos pulmonares

Figure 3. High-resolution thoracic CT scan identifying micronodu-
lar ground-glass opacities dispersed through both lung fields.
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with purple nodular areas. Histological analy-
sis of the specimen (Figure 4) identified arte-
rial lesions, particularly intimal fibrosis, both
concentric and eccentric. No plexiform
lesions were reported. Marked luminal sclero-
sis was found in small and medium caliber
veins, while local congestion was seen in the
alveolar capillaries, with a hemangiomatous
appearance. Some lobules also presented
enlargement of the interlobular septa due to
inflammatory infiltrate, showing features of
capillaritis and hyperplasia of type II pneumo-
cytes: all nonspecific inflammatory lesions.
In the light of these findings, a diagnosis
was reached of pulmonary arterial hyperten-
sion with associated venous lesions: pul-
monary veno-occlusive disease (PVOD).
Outpatient therapy was begun with oxygen
support, warfarin and bosentan (62.5 mg twice
a day). Monthly clinical follow-up was main-
tained, but her clinical and functional status
progressively worsened. In May 2007 she was
in NYHA class IIl and besides her original
symptoms, she reported orthopnea and exer-
tional syncope. No signs of fluid overload were

present. She achieved only 380 meters in the

Figura 4: Histologia de biépsia pulmonar (Hematoxilina-Eosina).
Notam-se lesdes arteriais como hipertrofia concéntrica e excéntri-
ca. Sem lesdes plexiformes. A nivel venular é evidente uma escle-
rose marcada, com redug@o marcada do ldmen; hé dilatagdo capi-
lar pulmonar.

Figure 4. Histological study of lung biopsy (hematoxylin-eosin).
Arterial lesions such as concentric and eccentric hypertrophy can
be seen, but no plexiform lesions. Severe venular sclerosis is visi-
ble, with marked luminal narrowing, and pulmonary capillary
dilatation.
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Tabela IV: Estudo hemodinamico invasivo

Data Dezembro 06 Maio 07
PA (mmHg) 62/30/42 66/30/42
PAO (mmHg) 123/77/97 66/30/42
PCW (mmHg) 11/12/10 69
Pressdo Telediastélica VE (mmHg) 13 138/4,4/106
Débito Cardiaco (L/min) 4.89 4,28
Sat. Venosa mista (%) 74.2 70.7
Indice Cardfaco (L/min/m) 3.1 2.7
Resisténcia arterial pulmonar (U/W 6.53 8.63
*Todas as gasimetrias foram realizadas com FI02 21%
Table IV. Invasive hemodynamic study

December 06 May 07
PASP (mmHg) 62/30/42 66/30/42
Pa0 (mmHg) 123/77/97 66/30/42
PCWP (mmHg) 11/12/10 69
LV end-diastolic pressure (mmHg) 13 138/4,4/106
Cardiac output (I/min) 4.89 4,28
Mixed venous saturation (%) 74.2 70.7
Cardiac index (I/min/m) 3.1 2.7
Pulmonary artery resistance (U/W) 6.53 8.63

PaO: arterial oxygen pressure; PASP: pulmonary artery systolic pressure; PCWP: pulmonary capillary wedge pressure

médio calibre. A nivel capilar alveolar foi
notada uma congestdo local, que conferia um
aspecto hemangiomatoso like. Para além disso
alguns l6bulos mostraram um alargamento dos
septos interlobulares por infiltrado inflama-
tério, correspondendo a fenémenos de capilar-
ite e também a hiperplasia de pneumécitos
tipo II — lesdes inflamatérias inespecificas.

Em face deste resultado concluiu-se por
um diagnéstico de hipertensido pulmonar arte-
rial com componente venoso — doen¢a pul-
monar veno-oclusiva (DPVO).

Iniciou terapéutica com oxigenoterapia no
domicilio, anticoagulac¢do oral com verfarina,
e bosentano (62,5 mg 2 id).

Foi seguida mensalmente tendo o seu esta-
do clinico agravado progressivamente. Na
avaliacdo de Maio de 2007 encontrava-se em
classe Il da NYHA. Para além das queixas de

cansaco facil e dispneia para pequenos esfor-

cos, referia ortopneia e sincopes de esforco.

walk test, but arterial desaturation was still
observed. Echocardiography revealed increased
right chamber dimensions and right ventricular
dysfunction. Invasive hemodynamic study
showed PASP of 66 mmHg, increased pulmo-
nary resistances, and reduced cardiac index
(2.3).

In December 2007 the patient was admit-
ted to our heart failure clinic for acute right
heart failure, and therapy was begun with
intravenous inotropics (5 pg/kg/min dobuta-
mine for 48 hours), digoxin and diuretics. At
the time she was under vasodilatory therapy
with bosentan 125 mg 2 id, and began silde-
nafil (20 mg/day).

Cardiac magnetic resonance imaging after
this hospitalization revealed highly dilated
right chambers, signs of moderate tricuspid
regurgitation, right ventricular ejection frac-
tion estimated at 15%, and pericardial effu-
sion. Left ventricular ejection fraction was 72%.




Nao apresentava sinais de sobrecarga hidri-
ca. No teste de marcha percorreu apenas
380 metros, e foi notado na mesma a dessat-
uragfo arterial. A ecocardiografia revelou
um aumento das dimensdes das cavidades
direitas, e disfun¢do ventricular direita. O
estudo hemodinidmico invasivo revelou uma
pressdo sistélica na artéria pulmonar de 66
mmHg, um aumento das resisténcias pul-
monares, e uma diminui¢do do indice
cardfaco para 2,3.

Em Dezembro de 2007 a doente foi inter-
nada por quadro clinico de insuficiéncia
cardiaca direita, tendo feito tratamento com
inotrépicos endovenosos, (dobutamina, 5
ug/kg/min durante 48 horas), digoxina e tera-
péutica anti-congestiva. Na altura estava com
terapéutica vasodilatadora com bosentano 125
mg 2 id, e iniciou sildenafil (20 mg/dia).

Realizou uma RMN cardiaca apés este
internamento que identificou cavidades di-
reitas muito dilatadas, sinais de insuficiencia
trictspide moderada, fraccio de ejecc¢do ven-
tricular direita estimada em 15% e derrame
pericardico. A frac¢do de ejec¢do do ventri-
culo esquerdo era de 72%.

Dado o agravamento clinico e hemodina-
mico, atendando 2 idade da doente e ao mau
prognéstico a curto prazo da DPVO, foi refer-
enciada para um centro internacional de
transplanta¢do pulmonar.

DISCUSSAO

Os autores chamam a atenc¢do para trés
particularidades do presente caso clinico que
apontavam para uma forma de HTP ndo idio-
pdtica:

1. A presen¢a de uma marcada diminuicéo
da difusdo ao CO no estudo funcional respi-
ratorio;

2. A opacidade em vidro despolido com
padrdo centri-lobular identificado na angio
TAC tordcica de alta resolucéo

3. A deterioracdo clinica e hemodinimica
apos terapéutica com vasodilatadores.

Trataram-se de indicios clinicos e imagio-
légicos, que na nossa opinido justificaram a

Rogério Teixeira, et al.
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Given the worsening of her clinical and
hemodynamic status, her age, and the dismal
short-term prognosis of pulmonary veno-occlu-
sive disease, the patient was referred to an inter-
national pulmonary transplantation center.

DISCUSSION

The authors highlight three features of the
present case that point to a non-idiopathic
form of PAH:

1. A marked reduction in CO diffusion on
respiratory function tests;

2. The ground-glass opacity with a cen-
trilobular pattern on high-resolution thoracic
CT angiography;

3. Clinical and hemodynamic deterioration
after vasodilatory therapy.

These clinical and imaging results in our
opinion justified an urgent lung biopsy in
order to establish whether there was some
form of capillary or venular involvement as
well as arteriopathy, or whether the predomi-
nant pathology was situated in the pulmonary
interstices or in the terminal bronchioles
(interstitial lung disease, although rare in
young people, could not be completely
excluded, even though analysis of bron-
choalveolar lavage was inconclusive.

A diagnosis was reached of a rare form of
pulmonary hypertension, PVOD, even though
in the initial stages not all the manifestations
described for this disease were present,
including pleural effusion, septal lines and
mediastinal adenopathy, or even occult alveo-
lar hemorrhage.

Considering the patient’s age, the rapid
progression of the disease, with an episode of
right ventricular failure a year after diagnosis,
and the poor response to the pulmonary
vasodilator prescribed, it was decided to refer
the patient for lung transplantation.

THEORETICAL REVIEW

PVOD is a rare cause of pulmonary hyper-
tension . It was first described in 1934 by
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realizacdo rdpida de uma biépsia pulmonar
por forma a caracterizar se para além de uma
arteriopatia existia ou ndo alguma forma de
doenca capilar ou venular, ou mesmo se a
doenca predominante se centrava no intersti-
cio pulmonar ou nos bronquilos terminais (a
patologia do intersticio pulmonar, apesar de
rara no jovem, nfio estava cabalmente exclui-
da, mesmo atendendo ao facto de a andlise do
lavado bronco-alveolar néo ter sido esclarece-
dora).

Como jé referido, foi concluido por uma
forma rara de HTP, a DPVO. De notar que ndo
estavam presentes na fase inicial todas as
manifesta¢des descritas para a doenca, com o
derrame pleural, as linhas septais e as adeno-
patias mediastinicas, ou mesmo a hemorragia
alveolar oculta.

Tendo em conta a idade da paciente, a pro-
gresso rdpida da doenga com um episédio de
faléncia ventricular direita, cerca de 12 meses
ap6s o diagndstico, e a auséncia de resposta
clinica com o vasodilator pulmonar seleccio-
nado a paciente foi proposta para transplante
pulmonar.

Revisdao Teorica

A DPVO é uma causa rara de HTP ™. Foi
inicialmente descrita por Hora et al® em 1934
em Munique, num individuo do sexo masculi-
no de 48 anos, padeiro, previamente sauddvel
que faleceu um ano apés desenvolvimento de
queixas de dispneia, edemas periféricos e
cianose. Pela semelhanca com a doenca hep4-
tica veno-oclusiva foi assim denominada em
1966 por Heath et al®. Previamente era conhe-
cida como “esclerose venosa pulmonar isola-
da”, “forma venosa da hipertensdo pulmonar
primdria”, ou “doenga obstrutiva das veias
pulmonares”®?. Até metade da década de 80,
estavam descritos apenas 67 casos da doenga®
e calcula-se que no presente serdo cerca de
200 os casos referenciados na literatura®.

Pela classificagdo das recomendacdes
europeias sobre HTP de 2004, que se baseia
na classificacéo clinica de Veneza de 2003, a
DPVO e a hemangiomatose capilar pulmonar,
sdo formas de HTP arterial com um compo-
nente venoso e/ou capilar importante. Contra-

Hora et al.® in Munich, in a previously
healthy 48-year-old man, a baker, who died a
year after developing dyspnea, peripheral
edema and cyanosis. It was named pulmonary
veno-occlusive disease by Heath et al. ® in
1966 due to its similarity to hepatic veno-
occlusive disease; it had previously been
known as isolated pulmonary venous sclero-
sis, venous form of primary pulmonary hyper-
tension, and pulmonary vein obstructive dis-
ease ™. By the mid-1980s, only 67 cases had
been described ©, and there are now an esti-
mated 200 cases in the literature ©.
According to the 2004 European guide-
lines on PAH ™, using a classification based
on the Venice clinical criteria of 2003, PVOD
and pulmonary capillary hemangiomatosis are
forms of PAH with a significant venous and/or
capillary component. Unlike the 1998 Evian
classification ®, PVOD should not be grouped
with forms of PAH with a venous component
associated with left heart disease ®.

Epidemiology

According to some authors the real inci-
dence of PVOD is underestimated due to
incorrect diagnosis as idiopathic PAH .,

It is at all events a rare disease, with an
annual incidence of 0.1-0.2 per million popu-
lation based on series of pulmonary hyperten-
sion patients ", in which varying percentages
of PVOD have been reported; analysis of sev-
eral reviews of PAH, with a total of 500 cases,
gave an estimated prevalence of 10% for

PVOD©.

Etiology

The causes of PVOD are not known with
any certainty and various theories can be
found in the literature.

The first descriptions by Hora and Brown
stated that an influenza-like viral infection
preceded symptom onset. There have also
been reports that Toxoplasma gondii and the
measles virus may trigger the disease *'.

A recent review on pulmonary hyperten-
sion in HIV-positive patients " concluded
that all 192 patients had PAH with no venous
component. However, three cases of PVOD




riamente a classificacdo de Evian em 1998 @,
a DPVO néo deve fazer parte do mesmo grupo
de formas de HTP com componente venoso
associada a doenga do coragdo esquerdo ®.

Epidemiologia

De acordo com vérios autores a incidéncia
real de DPVO estd subestimada, devido ao
diagnéstico incorrecto da doen¢a como HTP
idiopatica .

De qualquer forma, trata-se de uma doenga
rara, com uma incidéncia anual de 0,1 a 0,2
casos de DPVO por milhdo de habitante na
populacdo em geral . No que diz respeito a
percentagem relativa da DPVO em séries de
HTP, ha valores dispares reportados, mas
colectando varias revisdes sobre HTP, com um
total de 500 casos, foi estimada uma prevalén-

cia de 10% de casos de DPVO©.

Causalidade

Nao ha certezas sobre a etiologia da DPVO
e sfo vdrias as teorias / hipéteses apresenta-
das na literatura.

As primeiras descrigdes de Hora e de
Brown afirmaram que uma infec¢do viral, in-
Sfluenza like precedia o desenvolvimento dos
sintomas. Hd também casos descritos sobre a
possibilidade do toxoplasma gondi e do virus
do sarampo serem precipitantes da doenga '
Até ao presente encontram-se descritos trés
casos na literatura associados a infec¢do VIH,
apesar de numa revisdo recentemente publi-
cada sobre HTP em doentes com infeccio
VIH® ter sido concluido, na totalitade dos
192 doentes, por uma hipertensio arterial pul-
monar, sem componente venoso. Dos casos
descritos sobre DPVO e infec¢do VIH, um
deles™ tratava de um toxicodependente com
27 anos, com infeccdo VIH recentemente
diagnosticada, ndo medicado com anti-retrovi-
rais, internado para estudo de uma dispneia
incapacitante, sendo o diagnéstico estabeleci-
do apés biopsia pulmonar por toracotomia.
Ruchelli et al™ descrevem um caso de DPVO
numa crianca de 2 anos, em estudo posi-
mortem, que ainda ndo se encontrava numa
fase de imunodeficiéncia grave. Apés a
andlise dos casos descritos permanecem
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associated with HIV infection have been
described, of which one ™ was a recently diag-
nosed 27-year-old intravenous drug abuser
not taking antiretrovirals, hospitalized for
investigation of incapacitating dyspnea, the
diagnosis of PVOD being established by lung
biopsy by thoracotomy. Ruchelli et al. " des-
cribed a case of PVOD diagnosed post-mor-
tem in a 2-year-old child who had yet to devel-
op severe immunodeficiency. Considerable
doubt remains concerning the relationship
between the two diseases: some authors con-
sider PVOD to be underdiagnosed in the HIV-
positive population, since dyspnea and pul-
monary congestion and infiltrates are common
in patients with HIV/AIDS but are usually
attributed to infections or neoplasms.

There

PVOD and connective tissue disease, parti-

is also an association between

cularly CREST syndrome " (calcinosis, Ray-
naud phenomenon, esophageal motility disor-
ders, sclerodactyly and telangiectasia), but
also lupus ", rheumatoid arthritis ", sarcoido-
sis ", mixed connective tissue disease ?, and
even rare forms of systemic venulitis *.

PVOD has also been reported after expo-
sure to toxic agents such as silica, sodium
bicarbonate and dodecyl benzyl sulfonate ®,
and anticancer agents, particularly bleo-
mycin, mitomycin and carmustine ®. There
appears to be some similarity between the
pathophysiology of pulmonary and hepatic
veno-occlusive disease, related to metabolic
activity in the pulmonary endothelium®.

There have also been reports of familial
PVOD, and mutations in the bone morpho-
genetic protein receptor 2 (BMPR2) gene @
have been found in cases of PVOD, giving rise
to speculation that the disease may have a
genetic component.

However, the etiology is unclear and vari-
ous causes and associations with other dis-
eases have appeared in the literature. It is
worth noting that alongside the possible caus-
es presented above, there appears to be a form
of pulmonary endothelial damage, with a sig-
nificant immune inflammatory response,
underlying the typical pathological alter-
ations.
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muitas dividas sobre a rela¢do entre ambas as
doengas. H4 autores que consideram que a
DPVO também se encontra subdiagnosticada
nessa populacio. E frequente o aparecimento
de dispneia, estados congestivos e infiltrados
pulmonares, que sdo atribuidos a compli-
cagdes infecciosas ou neopldsicas pulmonares
no doente com infec¢do VIH e SIDA.

H4 também uma associac¢do entre a DPVO
como forma de HTP e as doencas do tecido con-
juntivo, nomeadamente ao sindrome CREST®
(calcinose, Raynaud, disfunc¢do esofdgica,
esclerose cutinea e telengiectasias), mas tam-
bém ao lipus'®, a artrite reumatéide"?, a sar-
coidose™, a doenga mista do tecido conjunti-

vo', e mesmo a formas raras de venulites

sistémicas".

A DPVO estd também descrita apés
exposicac¢do a agentes téxicos como a silica, o
carbonato de sédio, e o dodecil benzilico sul-

2 bem como a farmacos anti-neopldsi-

fonato'
cos, particularmente a bleomicina, mitomici-
na, e carmustina®’., Parece existir uma seme-
lhanga entre o mecanismo fisiopatolégico da
doenga hepética e pulmonar veno oclusiva re-
lacionada com uma actividade metabélica do
endotélio pulmonar®.

Por outro lado ha também casos reportados
em familias com DPVO®, tendo sido encon-
tradas mutac¢des no gene bone morphogenetic
protein receptor 2, (BMPR2)* em casos de
DPVO, o que permite especular por uma com-
ponente hereditédria nesta sindrome.

De qualquer forma ndo hd uma etiologia
clara, e vdrias causas, ou associa¢des a dife-
rentes doengas podem ser notadas na literatu-
ra. De ressalvar que, provavelmente, e trans-
versal a causalidade apresentada, parece estar
uma forma de lesdo endotelial pulmonar, com
uma resposta imuno-inflamatéria importante
na base das alteragdes patolégicas tipicas.

Dados clinicos

Segundo as publicagdes iniciais a DPVO,
ao contrario da HTP idiopética, parecia afec-
tar mais frequentemente o género masculino e
geralmente estava descrita em individuos com
idade inferior a 50 anos .

Numa revisdo publicada em 2000, sobre

Clinical features

According to early studies, PVOD, unlike
idiopathic PAH, appeared to affect males
more often than females and was usually
found in individuals under the age of 50 ©.

In a series published in 2000 of 11 patients
diagnosed with PVOD, Holcomb et al. ®
found greater frequency in women (1.2:1) but
a similar age of disease manifestation as pre-
viously described.

The same group reported frequent signs
and symptoms of pulmonary congestion (in six
patients) and digital clubbing in five patients.
The latter sign had not previously been
described and is probably related to chronic
hypoxia and intrapulmonary shunts resulting
from bronchial anastomoses, leading to
release and fixing of megakaryocytes and
platelets associated with the production of
growth factors in the nailbed -2,

As well as exertional dyspnea, orthopnea
and fatigue, in some cases in the literature the
main symptom is chronic cough®”, hemoptysis
due to alveolar hemorrhage ®, or even sudden
death ®. In others the disease was diagnosed
after failure of antibiotic therapy for a pre-
sumed respiratory infection with persistence
of respiratory symptoms and fatigue ©.

The clinical setting is insufficient to con-
firm a diagnosis of PVOD, for which the gold
standard exam 1is histological study. Not all
patients with PAH undergo open lung biopsy,
an exam with significant morbidity in cases of
pulmonary artery disease, and so it is impor-
tant to be alert to the clues that invasive and
non-invasive complementary exams can pro-
vide.

We present a brief review of the main diag-
nostic exams for PVOD.

Hemodynamic features

Various authors have reported that the triad
of elevated pulmonary arterial pressure, ele-
vated pulmonary resistances and normal
PCWP is more often found in PVOD patients.
The fact that wedge pressure is normal is due
to the fact that this is a capillary and venular
disease ®"; this may be explained by the fact
that the catheter is wedged posterior to the




onze doentes com o diagnéstico de DPVO,
Holcomb et al ®" notou uma maior frequéncia
da doen¢a nas mulheres com um ratio de
1,2:1, concordando com a idade de manifes-
tacdo da doenga previamente descrita.

Em termos clinicos o mesmo grupo relatou
uma elevada frequéncia de sinais e sintomas
de congestdao pulmonar (presentes em seis
doentes), e em cinco doentes, eram evidentes
dedos em baqueta de tambor, o que até a
altura néio tinha sido reportado. Tal provavel-
mente estard relacionado com a hipéxia créni-
ca, e com shunts intra-pulmonares resultante
de anastomoses bronquicas, com posterior li-
bertagdo e fixacdo de megacariéeitos e pla-
quetas associada a produ¢do de factores de
crescimento no leito capilar ungeal **.

Para além das queixas de dispneia de es-
forco, de ortopneia e de cansaco, hd casos re-
latados na literatura nos quais a sintomatolo-
gia predominante foi a tosse crénica ®”, hemo-
ptises por hemorragia alveolar® e mesmo mor-
te subita ®. H4 outros nos quais o diagnéstico
foi concluido apés antibioterapia para uma
suposta infec¢do respiratéria, nos quais as
queixas respiratorias e de cansago persistem .

De notar que o contexto clinico é insufi-
ciente para confirmar esta forma de HTP.
Assim o estudo histolgico é o exame gold
standart para detectar a DPVO. Nem todos os
doentes com HTP sdo submetidos a uma bié-
psia pulmonar por toracotomia, um exame
com morbilidade importante no contexto da
doenca pulmonar arterial, pelo que é impor-
tante estar atento aos vdrios detalhes e pistas
que os exames complementares de diagnésti-
co (ECD), mais ou menos invasivos vao
fornecendo.

Segue-se uma breve revisdo sobre os prin-

cipais ECD no contexto da DPVO.

Dados hemodinamicos

Estd descrito por vérios autores que a
triade de uma pressdo arterial pulmonar ele-
vada, resisténcias pulmonares elevadas e
pressdo de encravemento capilar pulmonar
normal é mais frequentemente encontrada
neste grupo de doentes. De notar que a pres-
sdo de encravamento capilar normal é comum
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lesions and thus the weight of the blood col-
umn reflects only the pressure of the larger

veins @, However, cases have been described

of PVOD with elevated PCWP, probably due
to the involvement of territories with larger
caliber venules, in which pressure varies
depending on where wedging occurs V.

Another finding is acute pulmonary edema
following vasodilatory testing with epoprostenol,
adenosine, or nitric acid in the hemodynamic
laboratory ©2.
Spirometry

In most cases spirometry detects a marked
reduction in CO diffusion with preserved pul-
monary volumes ®¥; a restrictive pattern has
also been reported ®Y. These alterations are
not specific to PVOD and may be found in
idiopathic PAH, although the reduction in CO
diffusion is greater in PVOD®.

Imaging

Conventional X-ray may detect Kerley B
lines, dilatation of the pulmonary artery trunk,
diffuse irregular opacities and pleural effu-
sion. However, the absence of these alter-
ations does not exclude the diagnosis ©?.

High-resolution CT imaging can identify
the alterations typical of the disease, of which
a micronodular and centrilobular pattern,
thickened septal lines, pleural effusion and
mediastinal adenopathy are the most common.

Ground-glass opacity is defined as
increased radiological density of the pul-
monary parenchyma that is not sufficient to
obscure the pulmonary vessels. It probably
represents areas of parenchymal hypoperfu-
sion and interstitial edema. It can have a cen-
trilobular distribution (poorly defined and
micronodular, generally less than 1 cm in size)
or panlobular (well-defined distribution, larg-
er, and homogeneous or heterogeneous). The
septal lines correspond to thickening of the
interlobular septa ®°.

In a study comparing 15 high-resolution
thoracic CT scans of patients with PVOD (pre-
treatment and with diagnosis confirmed histo-
logically) and 15 scans in patients with idio-
pathic PAH, Resten et al. ® concluded that
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apesar de se tratar de uma doenca capilar e
venular®”. Isso poder4 ser explicado pelo facto
de o encravamento do catéter estar num nivel
posterior as lesdes e assim o peso da coluna de
sangue reflectir apenas a pressdo do sistema

89 No entanto, estdo

venoso de maior calibre
também descritos casos de DPVO com pres-
sdo capilar pulmonar elevada, provavelmente
relacionados com o atingimento de territérios
venulares de maior calibre, nos quais a pres-
sdo encontrada varia consoante o local de en-
cravamento *+?Y,

Outro achado hemodindmico estd relacio-
nado com a possibilidade de um edema agudo
do pulmao apés teste com vasodilatador (con-
cretamente com epoprostenol, adenosina, ou
acido nitrico) no laboratério de hemodinami-

ca (32).

Espirometria

A espirometria indentifica na maioria das
situagdes uma redugdo marcada da difusdo do
CO, com manuten¢do dos volumes pul-

@ h4 também casos descritos com

monares
uma padro restritivo ©’. De notar que estas
altera¢des no sfo especificas da DPVO e
podem ser encontradas também na HTP
idiopdtica, embora a magnitude da diminuic¢éo

da difusdo do CO seja superior na DPVO .

Imagem

O estudo radiolégico convencional pode
identificar linhas B de Kerley, dilatacdo do
tronco principal da artéria pulmonar, opaci-
dades dispersas irregulares e derrame pleural.
No entanto, a auséncia destas altera¢des ndo
excluf o diagnéstico ©9.

O estudo de alta resolug@o por tomografia
axial computurizada permite encontrar alte-
ragdes tipicas desta doenga; assim, a presenca
de um padrao micronodular centri-lobular, es-
pessamento das linhas septais, derrame pleu-
ral e adenopatias mediastinicas sdo as alte-
ragdes mais frequentes.

A opacidade em vidro despolido é definida
como um aumento da densidade radiolégica
do parénquima pulmonar néo suficiente para
obscurecer os vasos pulmonares. Provavel-
mente representa édreas de hipoperfusdo

the presence of ground-glass opacities and
septal lines are highly suggestive of PVOD,
with a centrilobular distribution being more
specific than a panlobular pattern. In the
opinion of these authors, the presence of
mediastinal adenopathy in the context of idio-
pathic PAH is 100% specific for a diagnosis of
PVOD. However, since the sensitivity for
detection of adenopathy is only 80%, its
absence does not exclude a diagnosis of
PVOD. In their study, neither pleural nor peri-
cardial effusion were statistically significant
findings. Other alterations found in patients
with  PVOD

bronchiectasis, cardiomegaly and non-septal

included  honeycombing,

lines.

The same group performed a study “” using
thoracic CT to predict response to intravenous
epoprostenol therapy in severe pulmonary
hypertension of unknown cause, retrospec-
tively assessing 73 patients and concluding
that poorly-defined nodular opacities, septal
lines, pleural effusion, and adenopathy on
pre-treatment CT imaging correlated signifi-
cantly with clinical deterioration after initia-
tion of epoprostenol therapy. Such alterations,
as stated above, are important indicators for a
diagnosis of PVOD.

The micronodular lesions are dispersed
through both lung fields, as reported in vari-
ous publications. However, in a group of 11
patients with PVOD, of whom nine had tho-
racic CT scans, Holcomb et al. ® found le-
sions mainly in the lower lung lobes in six pa-
tients.

Pathological anatomy

Despite the clinical and imaging features
described above, histological study is essen-
tial for a diagnosis of PVOD ) which
includes alterations to the venular territory,
arteries, and capillary tree.

An analysis of the literature shows that the
disease is mainly diagnosed post-mortem.
However, valid specimens for histological
study can by obtained by lung biopsy via
mini-thoracotomy, which is not the case for
transbronchial biopsy .

The main alteration found on optical




parenquimatosa e de edema intersticial. De
acordo com a distribuicéo lobular, pode ser
caracterizada como tendo uma distribui¢éo
centri-lobular (distribui¢do mal definida, sob
uma forma micronodular, geralmente inferior
a 1 cm) ou pan-lobular (distribui¢do bem
definida, de maiores dimensdes, que podera
ser homogénea ou heterogénea). As linhas
septais correspondem ao espessamento dos
septos interlobulares ©°.

Resten et al ® num estudo comparativo
de quinze TACs tordcicas de alta resolucio
de doentes com DPVO (pré-tratamento, e
com diagnéstico histolégico confirmado), ver-
sus quinze TACs de doentes com HTP
idiopédtica, concluiram que a presenca de
opacidades em vidro-despolido e linhas sep-
tais s@o altamente sugestivas de DPVO. As
opacidades com uma distribuicéo centri-lo-
bular sdo mais especificas de DPVO do que
o padrdo pan-lobular. Para estes autores, a
presenca de adenopatias mediastinicas num
contexto de hipertensdo pulmonar idiopética
é 100% especifica para o diagnéstico de
DPVO. No entanto, como a sensibilidade da
detecco de adenopatias é de apenas 80%, a
sua auséncia ndo permite a exclusdo da
DPVO como hipétese diagnéstica. Neste
estudo, quer a presenca de derrame pleural,
quer a presenca de derrame pericdrdico, ndo
foram alteracdes estatisticamente significati-
vas. Para além das altera¢des descritas, ou-
tras foram detectadas no conjunto de doentes
com DPVO, como sejam: padrdo de favo de
mel, bronquiectasias, cardiomegdlia, e linhas
ndo septais.

O mesmo grupo ® realizou um estudo pre-
ditivo por TAC tordcica da resposta a terapéu-
tica com epoprostenol endovenoso em doentes
com HTP severa de etiologia ndo determina-
da. Foram avaliados rectrospectivamente 73
doentes com hipertensdo pulmonar severa
tratados com epoprostenol. Os autrores con-
cluiram que os doentes que apresentavam na
TAC pré-tratamento opacidades nodular mal-
definidas, linhas septais, derrame pleural, e
adenopatias apresentavam uma correlagdo
estatisticamente significativa com agravamen-
to do estado clinico apés o inicio da terapéuti-
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microscopy is extensive diffuse fibrotic occlu-
sion of pulmonary venules and veins of differ-
ing sizes, although larger veins are rarely
affected. Intimal thickening is usually eccen-
tric, suggesting recanalization and/or non-
occlusive thrombosis, although areas of total
occlusion are found ©9.

The fibrous tissue may be dense and acel-
lular or accompanied by an infiltrate with
mixed cellularity. Some authors consider that
the two forms correspond to different stages in
the evolution of the disease .

The venular medial layer is thickened,
with increased elastic fibers and smooth mus-
cle fibers (“venular arterialization”). This is
an important pathological finding, since it is
generally not found in venous forms of pul-
monary hypertension . A pointer for the dia-
gnosis is the absence of venules of normal
appearance, since over 75% of smaller veins
are usually affected *".

There are lesions in arteries and arterioles,
such as medial hypertrophy, in 50% of cases,
but plexiform lesions and fibrinoid arteritis
are not seen in this form of pulmonary hyper-
tension ©.

Congestion of the venous circulation natu-
rally has consequences upstream, and
engorged alveolar capillaries are frequently
detected, similar to those in capillary heman-
giomatosis .

Interstitial edema, mainly at the level of
the alveolar septa, is often found. As the dis-
ease progresses, the edema may evolve into
interstitial fibrosis, which may be confused
with usual interstitial pneumonia. Dilatation
of pulmonary and pleural lymphatics is also
frequent. A less common finding in PVOD is
alveolar hemorrhage, which results from
alveolar hemosiderosis, with hemosiderin-
laden macrophages in the pulmonary inter-
stices®.

Bronchial fibroscopy
The

obstruction of pulmonary blood flow include

consequences of post-capillary
not only dilatation of the capillary tree
(hemangiomatous alterations) but also occult
alveolar hemorrhage.
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ca com epoprostenol. Tais alteragdes, como
atrds referido, sdo indicios importantes para o
diagnéstico de DPVO.

As lesdes micronodulares tém um padrio
disperso por ambos campos pulmonares como
referido em vdrias publicagdes. No entanto,
Holcomb et al ®" descreve no seu grupo de 11
doentes com DPVO, em que nove realizaram
TAC tordcica, um predominio das lesdes nos
lobos inferiores do pulmao em seis doentes.

Anatomia patolégica

Apesar dos indicios clinicos e imagiol4gicos
referidos anteriormente, o estudo histolégico é
fundamental para o diagnéstico da DPVO®.

A DPVO compreende doenca do territério
venular, altera¢des a nivel arterial, bem como
da drvore capilar.

Apés uma andlise da literatura conclui-se
que grande parte dos diagnésticos sdo feitos
em estudo pds-mortem. No entanto, a biopsia
pulmonar com recurso a mini-toracotomia per-
mite obtenc¢do de fragmentos vdlidos para um
estudo histolégico. O mesmo ndo sucede com
a biopsia transbrénquica .

A principal alterag¢do encontrada a micros-
copia Gptica é a oclusdo extensa e difusa por
tecido fibrético de vénulas pulmonares e veias
de dimensdo variada, embora raramente se
encontrem lesdes em veias de maior calibre. O
espessamento fibrético com localizagfo a inti-
ma do vaso habitualmente é excéntrico (sinal
sugestivo de recanalizagdo e/ou de trombose
ndo oclusiva), embora se encontram dreas de
oclusdo total ©9.

O tecido fibrético pode ser denso e acelu-
lar ou acompanhado de um infiltrado com
celularidade variada. Vdrios autores conside-
ram que ambas as formas podem corresponder
a fases evolutivas diferentes de uma mesma
doenga %4,

A camada média das vénulas encontra-se
espessada, com um aumento das fibras el4sti-
cas e das fibras musculares lisas — “arterio-
lizagdo venosa”. Tal é um aspecto patolégico
importante dado que geralmente estd ausente
nas formas de hipertensdo pulmonar venosa “.
Uma dica para o diagnéstico é a auséncia de
vénulas de aspecto normal, dado que geral-

The usefulness of bronchoalveolar lavage
is therefore in screening for alveolitis with
hemosiderin-laden macrophages. A recent
retrospective study by Rabiller et al. ® of
11 patients with PAH and 8 with PVOD
confirmed the value of this technique; they
concluded that the presence of occult alve-
olar hemorrhage, resulting in bronchoalveo-
lar lavage with abundant hemosiderin-laden
macrophages is an important difference
between PVOD and idiopathic PAH.

Since many patients are not in a condition
for lung biopsy, this is one more option for
non-invasive diagnosis of PVOD .

Treatment

What little evidence there is concerning
therapeutic options in PVOD is based on ran-
domized trials on idiopathic PAH and case
reports.

General measures similar to those for idio-
pathic PAH are suggested, including avoid-
ance of strenuous exercise, altitudes of over
1500-2000 m (oxygen therapy should be used
during air travel), and oral contraceptives.
Phlebotomy is recommended for hematocrit of
over 65%, as is counseling and careful analy-
sis of the need for concomitant medication and
non-cardiac surgery.

The 2004 European guidelines on pul-
monary arterial hypertension also suggest oral
anticoagulation with warfarin (following care-
ful risk/benefit analysis), diuretics for conges-
tive states, and oxygen therapy to obtain arte-
rial saturation of over 90% .

There is even less evidence on vasodilator
treatment in PVOD. Arterial vasodilation in
the context of capillary and venous disease
will increase pulmonary hydrostatic transuda-
tion and thus exacerbate respiratory symp-
toms; there have been cases of acute pul-
monary edema soon after initiation of
epoprostenol therapy .

In the series of 11 cases mentioned above @9,
six patients developed pulmonary edema (only
one acute) after treatment with calcium chan-
nel blockers, and none tolerated the high
doses recommended for treatment of PAH.
Three received intravenous PGI2: one died




mente estdo afectadas mais de 75% das veias
de menor calibre @".

Em cerca de 50% dos casos hé lesdes a
nivel arterial e arteriolar como hipertrofia da
camada média. De notar a auséncia de lesdes
plexiformes e de arterite fibrinéide nesta forma
de hipertensdo pulmonar ©.

A congestdo da circulag@o venosa tem logi-
camente tradu¢io a montante e é frequentemen-
te detectada a presenca de capilares alveolares
engurgitados, semelhantes aos descritos na
hemangiomatose capilar ©.

A presenca de edema intersticial, com pre-
dominio a nivel dos septos alveolares, ocorre
com frequéncia. Com a progressdo da doenga,
o edema pode evoluir para formas de fibrose
intersticial, que podem ser confundidas com
uma pneumonite usual inespecifica. A pre-
senca de dilatacdo dos vasos linfdtivos pulmo-
nares e da pleura também é frequente. Um
achado menos frequente representa a hemor-
ragia alveolar que pode aparecer nesta doenca,
e que se traduz por hemossiderose alveolar,
com macréfagos marcados com hemossiderina
no intersticio pulmonar ©.

Broncofibroscopia — LLBA

Como consequéncia de uma obstrucdo do
fluxo sanguineo pulmonar pés-capilar surge
ndo s6 uma dilatac¢do da drvore capilar (altera-
¢des hemangiomatosas), como também hemor-
ragia alveolar oculta.

A utilidade do lavado broncoalveolar cen-
tra-se portanto na pesquisa de uma alveolite
com predominio de macréfagos carregados de
hemossiderina. Um estudo recentemente publi-
cado por Rabiller et al, * confirmou a utilidade
desta técnica. Foram estudados rectrospectiva-
mente onze doentes com hipertensdo arterial
pulmonar e oito doentes com DPVO. Concluiram
que a presenga de hemorragia alveolar oculta
traduzida num liquido de lavado broncoalveo-
lar repleto de macrofidgos preenchidos com
hemossiderina é uma importate diferenca entre
a DPVO e a HTP idiopétca.

Dado que vérios doentes nfio apresentam
condigdes para uma biépsia pulmonar, esta
técnica é mais uma alternativa no diagnéstico
ndo invasivo da DPVO @,

Rogério Teixeira, et al.
Rev Port Cardiol 2010; 29: 105-124

after beginning therapy due to worsening right
ventricular dysfunction, another suffered sud-
den death six months later at home, and the
third was still alive at 2-year follow-up. There
are thus cases of successful treatment with
arterial vasodilators. The improvement may be
explained by predominantly arteriolar and
arterial forms of PVOD, together with the
vasodilatory effect of certain drugs on the pul-
monary venous system “°.

Randomized trials of other drugs, such as
endothelin receptor antagonists, have not
included patients with this form of PAH. The
European guidelines also do not recommend
them but do not exclude their use in the treat-
ment of PVOD.

Immunosuppressants have also been used
for the treatment of PVOD and there are cases

A7)

that have responded well “?, particularly if
there is clinical evidence of concomitant au-
toimmune disease, such as Raynaud phenom-
enon, digital ulcers or antinuclear antibodies.

Even with the therapeutic resources
described above, PVOD is a progressive dis-
ease with a dismal prognosis, most patients
dying within two years of diagnosis®. In the
series of 11 cases mentioned above, eight
patients died of cardiovascular disease within
a year of diagnosis @Y. Against this back-
ground, lung transplantation, the only cure for
PVOD, should be considered early. As in idio-
pathic PAH, there are no reports of recurrence
of disease in the lung graft"-.

CONCLUSION

Pulmonary veno-occlusive disease is a rare
disease with a dismal prognosis. Diagnosis is
confirmed by histological study, but comple-
mentary exams can provide a series of impor-
tant clues, which are essential for an early
diagnosis and referral for the only curative
treatment — lung transplantation.
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Tratatamento

Relativamente as opcgdes terapéuticas, a
evidéncia para a DPVO ¢ escassa e as op¢des
s@o baseadas nos ensaios randomizados de
HTP idiopética ou de casos clinicos reporta-
dos.

Sugerem-se medidas de cardcter geral
semelhantes & HTP idiopdtica como: evitar
exercicio ffsico intenso, locais de altitude
superior a 1500-2000 m (as viagens de avido
devem ser realizadas sob oxigenoterapia) e
contracepgdo oral. Recomenda-se flebotomias
para hematéerito superior a 65%, apoio psi-
colégico, bem como andlise criteriosa da
necessidade de medicacio concomitante e de
cirurgias ndo cardiacas.

Para além disso as guidelines de 2004 su-
gerem um tratamento anticoagulante oral com
varfarina, diuréticos para estados congestivos,
e oxigenoterapia (para obter valores de satu-
ragdo arterial superior a 90%) .

Relativamente ao tratamento com vasodi-
latadores, a evidéncia na DPVO é muito escas-
sa. A vasodilatacfio arterial num contexto de
doenga capilar e venososa aumenta a transu-
dac@o hidrostatica pulmonar e assim agrava sin-
tomatologia respiratéria, estando mesmo
descritos casos de edema agudo do pulméo
apo6s inicio breve de tratamento com epopros-
tenol ),

Na série de 11 casos j4 referida, seis doen-
tes evoluiram para edema pulmonar (apenas
um numa forma aguda), apés inicio de tratat-
mento com antagonistas dos canais de célcio e
para além disso nenhum doente tole-rou as
doses elevadas recomendadas para o trata-
mento da HTP. Trés doentes foram tratados
com PGI2 endovenosa. Um faleceu apés inicio
da terapéutica por agravameno de disfunc¢do
ventricular direita, outro faleceu aos seis meses
subitamente em casa, e o terceiro no final de

@, Assim,

dois anos de seguimento estava vivo
também ha casos de sucesso com tera-péutica

com vasodilatadores arterias. A explicagdo

para essa melhora pode estar relacionada com
um predominio de doenga arteriolar e arterial
em formas de DPVO, e o efeito descrito de
venodilatagdo pulmonar de certos agentes far-
macolégicos .

Relativamente a outros fdrmacos como os
antogonistas da endotelina II, os ensaios ran-
domizados ndo incluiram doentes com esta
forma de HTP. As recomendacdes europeias
reforgam esta nogdio, mas ndo eliminam esta
classe farmacolégica para o tratamento da
DPVO.

Os imunossuprossores também estdo
descritos para o tratamento da DPVO e hd

0 particular-

casos com excelente resposta ¢
mente se existirem formas clinicas sugestivas
de doenca autoimune concomitante, como
fenémeno de Raynaud, ulcerac¢do digital e
anticorpos anti-nucleares.

Mesmo dispondo dos recursos terapéuticos
decritos, a DPVO é uma doenga progressiva,
com mau prognéstico, na qual a maioria dos
doentes morre dois anos apés o diagnéstico
@ Na série de 11 doentes ja referida, oito
doentes morreram de doenc¢a cardiovascular
durante o primeiro ano ap6s o diagnéstico V.
Tendo em conta estes resultados o trans-
plante pulmonar, que é a unica terapéutica
curativa para a DPVO, deve ser considerado
precocemente nesta forma rara de HTP. De
forma semelhante a HTP idiop4tica, ndo h4
casos descritos de recidiva da doenca no

enxerto pulmonar *.

CONCLUSAO

A DPVO é uma doenga rara e com mau
prognéstico. O diagnéstico € histolégico, mas
hd& um conjunto importante de indicios que
estdo presentes em exames complementares de
diagnéstico. Tal é crucial para uma diagnéstico
com brevidade, e para equacionar um trata-
mento curativo — o transplante de pulmao.




Rogério Teixeira, et al.
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BIBLIOGRAFIA / REFERENCES

1. Galie N; Torbicki A; Barst R; Darttevelle P; Haworth S;
Higenbottam T; Olschewski H; Peacock A; Petra G; Rubin L;
Simonneau G; Guidelines on diagnosis and treatment of pul-
monary arterial hypertension. The task force on diagnosis and
treatment of pulmonary arterial hypertension of the European
Society of Cardiology. European Heart Journal, 2004. 25: p.
2243-2278.

2. Hora J; Zur Histologie der klinischen “primaren
Pulmonalsklerose". Frankf Z Pathol, 1934. 47: p. 100-118.

3. Heath D; Sengel N; Bishop J; Pulmonary veno-occlusive
disease. Circulation, 1966. 34: p. 242-248.

4. Weisser K; Wyler F; Gloor, F, Pulmonary veno-occlusive dis-
ease. Arch Dis Child, 1967. 42: p. 322-327.

5. Rosenthal A; Vawter G; Wagenvoort C; Intrapulmonary
veno-occlusive disease. Am J Cardiol 1973. 31: p. 78-83.

6. Wagenvoort C; Wagenvoort N; Takahashi T, Pulmonary
veno-occlusive disease: involvement of the pulmonary arteries
and review of the literature. Hum Pathol 1985. 16: p.
1033-1041.

7. World Symposium on Primary Pulmonary Hypertension
1998. Evian, F., 1998.

8. Fishman A; Primary pulmonary arterial hypertension: A
look back. J] Am Coll Cardiol, 2004. 43: p. S2-4.

9. Mandel J; Mark E; Hales C; Pulmonary Veno-occlusive
Disease. Am J Respir Crit Care Med, 2000. 162.: p.
1964-1973.

10. Rubin L; Current concepts: primary pulmonary hyperten-
sion. N Engl | Med, 1997. 336: p. 111-117.

11. Stovin P; Mitchinson M; Pulmonary hypertension due to
obstruction of the intrapulmonary veins. Thorax, 1965. 20: p.
106-113.

12. Krings P; Konorza T; Neumann T; Erbel R; on behalf of the
Competence Network of Heart Failure; Pulmonary arterial
hypertension related to HIV infection: a systematic review of
literature comprising 192 cases. Current Medical Research
and Opinion, 2007. 23(Supplement 2).

13. Escamilla R; Hermant C; Berjaud J; Mazerolles C; Daussy
X; Pulmonary veno-occlusive disease in a HIV-infected intra-
venous drug abuser. Eur Respir J, 1995. 8: p. 1982-1984.

14. Ruchelli ED; Nojadera G; Rutstein R; Rudy B; Pulmonary
veno-occlusive disease: another vascular disorder associated
with human immunodeficiency virus infection? Arch Pathol
Lab Med, 1994. 118: p. 664-666.

15. Morassut P; Walley V; Smith C; Pulmonary veno-occlusive
disease and the CREST variant of scleroderma. Can J Cardiol,

1992. 8: p. 1055-1058.

16. Kishida Y; Kanai Y; Kuramochi S; Hosoda Y, Pulmonary

venoocclusive disease in a patient with systemic lupus erythe-
matosus. ] Rheumatol, 1993. 20: p. 2161-2162.

17. Scully RE; Mark EJ; McNeely WF; McNeely B; Case
records of the Massachusetts General Hospital: weekly clini-
copathologic exercises, Case 37-1992: a 68-year-old woman
with rheumatoid arthritis and pulmonary hypertension. N Engl
J Med, 1992. 327: p. 873-880.

18. Hoffstein V; Ranganathan N; Mullen J; Sarcoidosis simu-
lating pulmonary veno-occlusive disease. Am Rev Respir Dis,
1986. 134: p. 809-811.

19. Zhang L; Visscher D; Rihal C; Aubry M; Pulmonary veno-
occlusive disease as a primary cause of pulmonary hyperten-
sion in a patient with mixed connective tissue disease.

Rheumatol Int., 2007 27: p. 1163-5.

20. Liu L; Sackler J; A case of pulmonary veno-occlusive dis-
ease: etiological and therapeutic appraisal. Angiology, 1973.
23: p. 299-304.

21. Williams L; Fussell S; Veith R; Nelson S; Mason C;
Pulmonary veno-occlusive disease in an adult following bone
marrow transplantation. Chest, 1996. 109: p. 1388-1391.

22. Langleben D; Heneghan J; Batten A; et al; Familial pul-
monary capillary hemangiomatosis resulting in primary pul-
monary hypertension. Ann Intern Med, 1988. 109: p. 106-109.

23. Runo JR; Vnencak-Jones C; Prince M; et al; Pulmonary
veno-occlusive disease caused by an inherited mutation in
bone morphogenetic protein receptor. Am J Crit Care Med,
2003. 167: p. 839-894.

24. Holcomb B; Loyd JE; Ely W; Johnson J; Robbins I;
Pulmonary Veno-occlusive Disease: A Case Series and New
Observations. Chest, 2000. 118: p. 1671-1679.

25. Dickinson C; The etiology of clubbing and hypertrophic
osteoarthropathy. Eur J Clin Invest, 1993. 23: p. 330-338.

26. Ward R; Chin R; Keyes J; et al; Digital clubbing: demon-
stration with positron emission tomography. Chest, 1995. 107:
p. 1172-1173.

27. Calderon M; Burdine J; Pulmonary veno-occlusive disease.
J Nucl Med, 1974. 15: p. 455-457.

28. Chawla SK; Kittle CF; Faber LP; Jensik R; Pulmonary
venoocclusive disease. Ann Thorac Surg, 1976. 22: p. 249-253.

29. Bolster MA; Hogan J; Bredin C; Pulmonary vascular occlu-
sive disease presenting as sudden death. Med Sci Law, 1990.
30: p. 26-28.

30. Weed HG; Pulmonary “capillary” wedge pressure not the
pressure in the pulmonary capillaries. Chest, 1991. 100: p.
1138-1140.

31. Harris P; Heath D; Pulmonary veno-occlusive disease. In:
Harris P, Heath D, eds. Human pulmonary circulation. 3rd ed.
New York, NY: Churchill. 1986: p. 74-76.

123



124

Rev Port Cardiol
Vol. 29 Janeiro 10 / Janeiro 10

32. Dufour B; Maitre S; Humbert M; Capron F; Simonneau G;
Musset D; High-resolution CT of the chest in four patients with
pulmonary capillary hemangiomatosis or pulmonary venooc-
clusive disease. Am ] Roentgenol, 1998. 171: p. 1321-1324.

33. Elliott C; Colby T; Hill T; Crapo R; Pulmonary veno-occlu-
sive disease associated with severe reduction of single-breath
carbon monoxide diffusing capacity. Respiration, 1988. 53: p.
262-266.

34. Malthy J; Gouverne M; CT findings in pulmonary venooc-
clusive disease. ] Comput Assist Tomogr, 1984. 8: p. 758-761.

35. Brown C; Harrison C; Pulmonary veno-occlusive disease.
Lancet, 1966. 2: p. 61-65.

36. Resten A; Maitre S; Humbert M; Rabiller A; Sitbon O;
Capron F; Simonneau G; Musset D; Pulmonary Hypertension:
CT of the Chest in Pulmonary Venoocclusive Disease. Am ]
Radiol, 2004. 183: p. 65-70.

37. Resten A; Maftre S; Humbert M; Sithon O; Capron F;
Simoneau G; Musset D; Pulmonary Arterial Hypertension:
Thin-Section CT Predictors of Epoprostenol Therapy Failure.
Radiology, 2002. 222: p. 782-788.

38. Pietra G; Capron F; Stewart S; Leone O; Humbert M;
Robbins I; Reid L; Tuder R; Pathologic assessment of vascu-
lopathies in pulmonary hypertension. J. Am. Coll. Cardiol,
2004. 45: p. 25-32.

39. Wagenvoort C; Wagenvoort N; The pathology of pulmonary
venoocclusive disease. Virchows Arch A Pathol Anat Histol,
1974. 364: p. 69-79.

40. Pietra G; Edwards W; Kay J; Rich S; Kernis J; Schloo B;
Ayres S; Bergofsky EH; Brundage BH; Detre K;
Histopathology of primary pulmonary hypertension: a qualita-
tive and quantitative study of pulmonary blood vessels from 58

patients in the National Heart, Lung, and Blood Institute,
Primary Pulmonary Hypertension Registry. Circulation, 1989.
80: p. 1198-1206.

41. Chazova I; Robbins I; Loyd L; Newman J; Tapson V;
Zhdaov V; Meyrick B; Venous and arterial changes in pul-
monary veno-occlusive disease, mitral stenosis and fibrosing
mediastinitis. Eur Respir J 2000. 25: p. 116-122.

42. Rabiller A; Jais X; Hamid A; Resten A; Parent F; Haque
R; Capron F; Sitbon O; Simonneau G; Humbert M; Occult
alveolar haemorrhage in pulmonary veno-occlusive disease.
Eur Respir J, 2006. 27: p. 108-113.

43. Nicod P; Moser; K; Primary pulmonary hypertension: the
risk and benefit of lung biopsy. Circulation, 1989. 80: p. 1486-
1488.

44. Palmer SM; Robinson LI; Wang A; et al; Massive pul-
monary edema and death after prostacyclin infusion in a
patient with pulmonary veno-occlusive disease. Chest, 1998.
113(237-240).

45. Humbert M; Mattre S; Capron F; et al; Pulmonary edema
complicating continuous intravenous prostacyclin in pul-
monary capillary hemangiomatosis. Am J Respir Crit Care
Med, 1998. 157: p. 1681-5.

46. Davis LL; Boisblanc BP; Glynn CE; Ramirez C; Summer
W; Effect of prostacyclin on microvascular pressures in a
patient with pulmonary veno-occlusive disease. Chest. 108: p.
1754-1756.

47. Sanderson JE; Spiro SG; Hendry AT; Turner-Warwick M; A
case of pulmonary veno-occlusive disease responding to treat-
ment with azathioprine. Thorax, 1977. 32: p. 140-148.

48. Shackelford GD; Sacks EJ; Mullins JD; McAlister W;
Pulmonary venoocclusive disease: case report and review of
the literature. Am J Roentgenol, 1977. 128: p. 643-648.






