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The perfusion lung scan is a valuable noninvasive tool in the
evaluation of patients with pulmonary arterial hypertension
of undetermined cause and for the exclusion of occult large-
vessel pulmonary thromboembolism. Peripheral patchy
defects have been reported in primary pulmonary hyperten-
sion (PPH) but there are no well documented reports of
scgmental or larger perfusion defects. A case of a 55-year-
old male with severe pulmonary hypertension of unknown
ctiology who had persistent high probability perfusion scan
patterns over a period of two years is reported. No evidence
of thromboembolism was present on pulmonary angiogra-
phy. A discussion of the case and a review of the literature
on the role of lung scan in PPH are presented. Most patients
with PPH have normal or low probability perfusion scans;
high probability scans occur rarely.
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Scintigraphie de perfusion et de ventilation a
haute probabilité dans I’hypertension pulmon-
aire primitive

RESUME : La scintigraphie pulmonaire de perfusion est unc
¢tude précieuse sans effraction tissulaire qui permet d*évaluer les
patients souffrant d’hypertension artériclle pulmonaire d’origine
indéterminée et d'exclure une thromboembolie occulte d'un gros
vaisseau pulmonaire. Un déficit de perfusion parcetlaire el
périphérique a été observé dans ["hypertension pulmonaire primi-
tive (HPP) mais il n’y a pas de rapports bien documentés sur un
déficit de perfusion segmentaire ou plus étendu. On rapporte le cas
d’un homme de 55 ans souffrant d'une hypertension pulmonaire
grave d’étiologie inconnue chez qui pendant plus de deux ans les
scintigraphies de perfusion se sont constamment révélées a haute
probabilité pour une thromboembolie. L' angiographie pulmonaire
n’avait révelé aucune thromboembolie. On présente une discus-
sion de ce cas ainsi qu'une revue de la hittérature sur le role de la
scintigraphie pulmonaire dans I'HPP. La plupart des patients souf-
frant d"HPP présentent des scintigraphies de perfusion normales
ou i laible probabilité; les scintigraphies & haute probabilité sont
rares.

EX'I‘I'INSIV[-I EXPERIENCE OI' VARIOUS AUTHORS INDICATES
that the perfusion lung scan is an excellent noninvasive
tool for distinguishing between pulmonary hypertension duc
to large-vessel chronic thromboembolism and pulmonary
hypertension of undetermined cause (1-4). The pattern of
abnormality scen in pulmonary hypertension of undeter-
mined cause due to thrombotic occlusion of microvascula-

ture, or primary pulmonary hypertension (PPH), consists of
diffuse patchy peripheral defects. Perfusion defects of a lobar
or segmental nature have not been well documented in PPH.
The present case is reported to demonstrate that multiple
segmental defects typical of pulmonary emboli may be pre-
sent inn a patient with nonthromboembolic pulmonary hyper-
tension.
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Figure 1) Posteroanterior chest radiograph showing mild cardio-
megaly and prominence of the proximal pulmonary arteries. The
lung parenchyma is normal

CASE PRESENTATION

A 55-year-old Caucasian male with a [0 pack-year smokh-
ing history presented with gradually progressive exertional
dyspnea and a single episode of exertional syncope. He had
a past history of systemic hypertension and a long history of
Raynaud’s phenomenon. Physical examination revealed ele-
vated venous pressure, right ventricular lift, right ventricular
fourth heart sound and a systolic murmur of tricuspid regur-
gitation over the right sternal border. Electrocardiography
showed typical findings of right ventricular hypertrophy. A
chest radiograph showed cardiomegaly and large pulmonary
arteries (Figure 1). Transthoracic echocardiogram revealed
normal left ventricle size and function, and a markedly di-
lated right ventricle with a severe reduction in right ventricu-
lar systolic function. Severe tricuspid regurgitation was
present and paradoxic motion of interventricular septum was
seen. Pulmonary artery systolic pressure was estimated by
transvalvular flow velocity to be in excess of 90 mmHg. A
six-view technetium-99m macroaggregated albumin perfu-
ston lung scan showed multiple, bilateral, triangular wedge-
shaped segmental and subsegmental defects (Figure 2).
33X cnon ventilation scan showed mild asymmetry but no
segmental ventifatory abnormalities, and therefore estab-
lished the presence of multiple areas of ventilation-perfusion
mismatch (Figure 2, bottom). Subsequent ventilation perfu-
sion scans done at an interval of one week and one month
were unchanged from the first study. No evidence of deep
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Figure 2) Top Perfusion lung scanning was performed witlt tech-
netium-99m macroaggregated albumin. Images were obtained in
six projections: anterior (ANT SUP, upper left), right lateral (R1
LAT, upper centre), right posterior oblique (RPO, upper right.
posterior (POST SUP, lower left), left lateral (LT LAT, lower cen-
tre) and left posterior oblique (LPO, lower right). The initial study
showed a large right upper lobe defect that involves more
than a segment. Segmental defects are also present in the right
middle lobe, lingula and anteromedial basal segment left lower
lobe. Bottom “"Xenon ventilation scan in the posterior view shows
only mild asymmetry but no segmental abnormalities. SB Single
breath; WI Wash-in phase: WO Wash-out phase

venous thrombosis in the lower extremities was found on
venography. Pulmonary function studies were consistent
with a moderate restrictive pattern: forced vital capacity
(FVC) 1.92 L (58% predicted); forced expiratory volume in
I s (FEV1) 1.51 L/s (56% predicted): FEV:FVC ratio 78%;
total lung capacity 61% predicted; and carbon monoxide
diffusing capacity of the lung 19.4 mL/min/mmHg (80%
predicted). Arterial blood gases showed pH 7.42, PaCO2
32 mmHg, PaO2 71 mmHg and bicarbonate 21 mmol/L.. No
mediastinal or parenchymal abnormalities were identified on
an uninfused computed tomography (CT) scan of the chest.
Pulmonary artery angiography was not performed. The pa-
tient was initially treated with intravenous heparin followed
by adequate long term anticoagulation with oral warfarin
therapy.

The patient returned two years later with increasing
dyspnea and worsening right-sided heart failure. Medica-
tions included lisinopril, furosemide, ranitidine and warfarin.
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Figure 3) The perfusion scan was repeated two years after the first
examination. Projections are anterior (upper left), posterior (upper
right), right posterior oblique (lower left) and right posterior
obligue (lower right). Previously described defects are more exten-
sive and there are new defects in the right posterior lung base.
Perfusion abnormalities are peripheral and wedge-shaped, and
they appear to conform to segmental and lobar boundaries. Simul-
taneous assessment of regional ventilution on a technetium-99m
diethylenetriamine pentaacetic acid (DTPA) radioucrosol scan way
normal (not shown)

Complete biood cell count, electrolytes, blood urea nitrogen,
creatinine and creatine kinase were within normal ranges.
Chest radiograph, electrocardiograph, pulmonary function
studies and echocardiographic findings were unchanged. A
perfusion scan showed multiple segmental perfusion defects
in both lungs, with further deterioration in the right lung
compared with the previous scans (Figure 3). The ventilation
scan, performed with technetium-99m- diethylenetriamine
pentaacetic acid (DTPA) radioaerosol, was normal. Pulmo-
nary artery angiography and hemodynamic measurement
showed mean pulmonary artery pressure of 50 mmHg. Re-
view of the study by two independent radiologists failed to
reveal any evidence of proximal or distal vessel thrombo-
cmbolic disease (Figure 4). No evidence of organized old
thrombi such as arteriaf wall irregularity, web formation or
narrowing of vessels was noted. Additional studies per-
formed at this time showed positive serum antinuclear anti-
bodies (ANA) in a titre of more than 1:10,000 dilutions.
Erythrocyte sedimentation rate, DNA, extractable nuclear
antigens and anticentromere antibodies were all negative.
Positive ANA may indicate a disease process such as pro-
gressive systemic sclerosis or CREST (calcinosis cutis,
Raynaud’s phenomenon, esophageal motility disorder,
sclerodactyly and telangiectasia) syndrome, but no clinical or
laboratory evidence of an underlying collagen vascular dis-
ease was found. A repeat CT scan of the chest failed to show
any mediastinal or parenchymal abnormalities.

DISCUSSION
This is a well documented case of a false positive perfu-
sion lung scan in a patient with severe pulmonary artery
hypertension of undetermined origin. Our patient has cither
PPH or pulmonary arterial hypertension associated with col-
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High probability ventilation-perfusion scan in PPH

Figure 4) Bilateral pulmonary angiography shows dilated proximal
pulmonary arteries and a mean arterial pressure of 50 mmilg.
There was no evidence of recent or chronic thromboemboli, Top
Rizht side; Bottom Left side

lagen vascular disease limited to the pulmonary vasculature.
The clinical picture and pulmonary angiogram are consistent
with PPH. Perfusion lung scans are used as a guide to further
evaluation of patients with pulmonary hypertension who may
have chronic large vessel thromboembolism amenable to
thromboendarterectomy. The value of the perfusion scan as a
screening investigation before angiography has been firmly
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established. D*Alonzo et al (1) reported a series of 25 patients
with chronic pulmonary hypertension. All eight patients in
whom thromboembolic disease was established on sub-
sequent angiography had high probability scans, whereas
scans were normal or low probability in patients with PPH.
Powe et al (2) reviewed their experience with 58 patients who
were evaluated for pulmonary arterial hypertension. Thirty-
four patients had a definitive diagnosis made by open lung
biopsy, angiography and/or autopsy. All eight patients with
thromboembolism had high probability scans. None of the
13 patients with PPH had a high probability scan. Three of
the 13 patients who had nonembolic secondary pulmonary
hypertension had high probability scans, but they also had
significant underlying thoracic disease known to alter pulmo-
nary perfusion. Ryan et al (3) reviewed the perfusion scans in
25 consecutive patients with chronic thromboembolic pul-
monary hypertension diagnosed on pulmonary angiography.
All of the perfusion scans were abnormal, although they were
noted to underestimate the severity of pulmonary arterial
hypertension. Moser et al (4) published the largest series on
the role of perfusion lung scanning as a guide to angiography
in pulmonary arterial hypertension. This group reported that
angiography should be performed in patients with pulmonary
hypertension who have a segmental or larger perfusion de-
fect. Their series included 64 patients with PPH and 46
patients with chronic thromboembolic pulmonary hyperten-
sion. On evaluating the perfusion lung scans of these 110
patients, no segmental defects were noted on the scans of 64
patients with PPH, whereas all 46 patients with thromboem-
bolic hypertension had one or more defects that were seg-
mental or larger in size.

Recently one other case of a scan-angiographic disparity
was reported in which a false positive perfusion scan oc-
curred in a patient with PPH. Worsley et al (5) retrospectively
studied the records of 35 patients with PPH. One of the
patients had high probability ventilation-perfusion scan but
no thromboembolism on pulmonary angiography. However,
this report does not include any clinical details of this case
and there is no information on how the angiography was
reviewed or whether the perfusion defects were segmental or
persistent.

Our patient meets the criteria for PPH, although this is
essentially a diagnosis of exclusion. There are no specific

histopathological lesions of PPH and the diagnosis of this
disease requires the close integration of clinical symptoms,
laboratory investigations and histopathological findings
(6,7). A tull range of pulmonary hypertensive lesions includ-
ing plexogenic arteriopathy, the hallmark of PPH, is present
in patients with long standing pulmonary hypertension
sccondary to congenital and acquired cardiac conditions,
collagen vascular disorders and chronic major vessel throm-
boembolic pulmonary hypertension (8,9). The incidence of
positive ANA has been reported in 14 to 29% of cases in
various registries (10,11). The persistently positive perfusion
scan in our patient shows that, although most patients with
PPH have normal or low probability perfusion scans, there
will be rare patients who have high probability scans.
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