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ABSTRACT

Diagnosis of pulmonary thromboembolism
(PTE) usually includes clinical pretest probability
assessment, testing for specific degradation prod-
ucts of cross-linked fibrin (D-dimer) and imaging
studies. Patients with radiological findings attribut-
able to pulmonary infarction and normal D-dimer
level, may present a diagnostic and therapeutic
challenge. A 37-year-old Caucasian female had
episodes of hemoptysis, and bilateral pulmonary
nodular infiltrates on chest radiograph and comput-
erized tomography. The plasma D-dimer level was
normal, perfusion lung scan was not conclusive and
histological examination of an open lung biopsy
revealed recent thrombotic pulmonary infarction.
She deteriorated and more perfusion defects were
detected on perfusion lung scan. Genetic analysis
revealed her to be a carrier of the prothrombin fac-
tor II (FII) G20210A mutation.
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INTRODUCTION

Pulmonary infarction usually results from pul-
monary thromboembolism (PTE), and typically ap-
pears on radiological examination as a peripheral
wedge-shaped density above the diaphragm [1,2].
Nodular opacities are rare and may not be distin-
guished from nodular infiltrates produced by ma-
lignant disorders, granulomatous disorders or infec-
tions [3]. It is generally accepted that normal plasma
level of D-dimer (specific degradation products of
cross-linked fibrin) excludes PTE, and argues in fa-
vor of an alternative diagnosis [4]. Surgical lung bi-
opsy and histological examination may be required
in order to establish the nature of nodular opacities
[3]. In theory, surgical intervention in a patient with
recent pulmonary infarction may increase the risk
of additional thrombotic events, however, the oc-
currence of thromboembolic complications follow-
ing surgical lung biopsy has not been reported. Ap-
propriate perioperative antithrombotic prophylaxis
in patients undergoing surgical biopsy, especially
when blood hypercoagulability is also present, is
essential to prevent thrombotic events.

We here report on a patient with atypical pre-
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sentation of pulmonary infarction, who developed
pulmonary embolism soon after open lung biopsy.
Hematological investigation revealed the presence
of thrombophilia which was then shown to be due
to heterozygous FII G20210A mutation [5].

CASE REPORT

A 37-year-old Caucasian female, ex-smoker,
was admitted for persistent mild chest pain fol-
lowing hemoptysis which occurred 3 weeks previ-
ously. She had been receiving angiotensin convert-
ing enzyme (ACE) inhibitor therapy for systemic
hypertension for 5 years. She was not obese and
had never used oral contraceptives. There was no
family history of thrombosis and investigation for
family thrombophilia was not performed.

She was afebrile, with a heart rate of 100 beats
min!, blood pressure 130/80 mmHg, and respira-

tory rate 18 breaths min™'. An electrocardiogram,
routine laboratory findings and arterial blood-gas
analysis gave normal results. Blood sedimentation
rate and leukocyte count were increased (80 mm h™!
and 12.6 x 10°/L, respectively).

Chest X-ray examination and computerized
tomography (CT) (Figure 1, Figures 2a and 2b)
showed bilateral nodular infiltrates in the lower
lung lobes. The D-dimer level, measured several
times by an immunoturbidometric method (Dade-
Behring, Deerfield, IL, USA), was <250 ug L'
(normal <250). Perfusion lung scans showed a sub-
segmental perfusion defect in the laterobasal part
of the right lung, and a postero-basal hypoperfusion
zone in the left lung. The ventilation scan was not
available, and the perfusion scan was interpreted
as non diagnostic. Antinuclear antibodies (ANA),
antineutrophil cytoplasmic antibodies (ANCA) and
antiphospholipid antibodies were not present. The

Figure 1. Standard postero-anterior chest radiograph of patient on admission. The radiograph shows bilateral irregular

shadows in lower pulmonary lobes.
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Figures 2a and 2b. Transverse CT scan at lung window level shows bilateral irregular shadows, similarly shaped and
close to each other and to pleura in posterior lower lobes, bilaterally.

sputum smear was negative for Mycobacteria.

Bronchoscopy showed some old blood in the
trachea, starting from bronchus number eight of the
right lower pulmonary lobe, from where an aspirate
was taken for cytological and bacterial analyses.
After this aspiration, bronchial hyperemia was evi-
dent but there were no signs of infiltration. The as-
pirate was negative for malignant cells and patho-
logic bacterial flora.

To clarify the nature of the bilateral nodular
lung infiltrates, open lung biopsy was performed,
without perioperative antithrombotic prophylaxis.
A macroscopically, well bordered, ovoid hemor-
rhagic nodule was removed. On histological exam-
ination, recent hemorrhagic pulmonary infarction
with subocclusive and occlusive thrombosis of pul-
monary arterioles was noted (Figures 3a and 3b).
Two days after the lung biopsy, she had sharp chest
pain and a chest radiograph revealed a triangular
shadow in the right middle lung field (Figure 4).
Arterial blood gas analysis showed PaO,: 9.1 kPa
(standard value 11.45 kPa), and a D-dimer level
of 1820 pg L'. The perfusion lung scan showed
a massive defect in the middle and lower parts of
the right and segmental defects in basal part of the
left lung. Compression ultrasonography of lower
limb veins gave negative results for the presence
of deep venous thrombosis (DVT). Hematological
investigation revealed presence of a thrombophilic
state. Genetic analysis showed a heterozygous FII
G20210A mutation (see Methodology Description

below). Activities of protein C, protein S and an-
tithrombin III were normal. The polymerase chain
reaction (PCR), analysis for factor V Leiden mu-
tation was negative, and anticardiolipin antibodies
were not elevated.

Intravenous heparin was introduced, followed
by warfarin, keeping the international rate (INR) of
prothrombin time at 2-3. The patient’s clinical state
gradually improved, and over 2 years of follow-up
she had no new thrombotic episodes.

Methodology Description. The fragment of
the factor Il gene was amplified by PCR on whole
blood, followed by digestion with HindIIl (New
England BioLabs, Ipswich, MA, USA) endonu-
clease. The digestion products were analyzed by
electrophoresis on 10% polyacrylamide gels fol-
lowed by silver staining of the gels. We used the
following modification of the PCR according to
Poort et al. [5]: PCR reactions were performed in
a 25 pL final volume containing 50 mM KCIl, 100
mM Tris-HCI, pH 9.0, 0.1% Triton X-100, 200 mM
dNTPs, 5 mM MgCl2, 10 pmol of forward and re-
verse primers and 1 uL of whole blood. The ther-
mal cycle profile was: five cycles consisting of 3
min. at 98°C and 3 min. at 55°C, to assure complete
denaturation of DNA. One unit Taq polymerase
(Applied Biosystems, Foster City, CA, USA) was
added at 50°C and after 5 min., 35 cycles consist-
ing of denaturation at 94°C for 1 min., annealing
at 56°C for 1 min. and polymerization at 72°C for
I min. were applied. Final extension of the PCR
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Figures 3a. Lung biopsy histological findings. Pulmonary infarction with pulmonary arterioles subocclusive and oc-
clusive thrombosis. (H&Ex20). Figure 3b. Near zone of infarction, occlusive thrombosis with recanalization (H&
Ex20).
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Figure 4. Standard postero-anterior chest radiograph of patient after lung biopsy. The appearance of new triangle

shaped shadow in the right middle lung field.

products was at 72°C for 10 min. The PCR reac-
tions were performed in Mastercycler gradient ap-
paratus (Eppendorf, Hamburg, Germany).

DISCUSSION

Our patient had bilateral subpleural nodules,
normal D-dimer level and, thus, a low clinical prob-
ability of PTE that was estimated using the Geneva
score [6]. Her PTE occurred shortly after open lung
biopsy, most probably because of a combined ef-
fect of a congenitally hypercoagulable state, and
the surgical procedure due to the presence of a
heterozygous FII G20210A mutation.

The radiologic appearance of pulmonary in-
farction may vary depending on the underlying
cause and the temporal evolution of the lesion [7].
Subpleural nodular opacities on chest radiography
are atypical parenchymal infarctions, and surgical

lung biopsy may sometimes be required to establish
a correct diagnosis. Parambil et al. [3] reported that
65% of initially unrecognized pulmonary infarc-
tions, which were later confirmed by histological
examination, presented as solitary or multiple lung
nodules on chest radiograph and/or CT.

In several studies, the negative predictive value
of the combination of low clinical probability and
normal D-dimer levels in exclusion of PTE ap-
proached 99.5% [8,9]. For that reason, suspicion of
PTE in our patient was initially abandoned and a
lung biopsy was performed. A normal level of D-
dimer, despite proven thromboembolic pulmonary
infarctions on histologic examination, represented
an intriguing issue. Normal D-dimer levels, when
determined by the ELISA technique, have excel-
lent negative predictive values of 91-98%, and
are considered adequate for exclusion of venous
thromboembolism [10,11]. Similarly, normal D-
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dimer level determined by the latex agglutination
method, has negative predictive value of about
88%, and is not satisfactory for exclusion of recent
PTE [12]. Although the rapid immunoturbidomet-
ric test that we used exhibited better sensitivity than
the qualitative latex agglutination tests, its negative
predictive value was lower than that of the ELISA
method, which may be responsible for the negative
results of D-dimer in our patient [12]. Furthermore,
fibrin degradation products have a half-life of from
3-48 hours, and cause the D-dimer level to decrease
over time [13]. Therefore, the long period between
occurrence of symptoms and drawing of the blood
sample may also be responsible for the normal D-
dimer levels in our patient.

While the assays now available for D-dimer
measurement have different sensitivities and speci-
ficities for the diagnosis of venous thromboembo-
lism [8,9,12], the D-dimer level is also affected by
a patient’s characteristics. For example, the value
of D-dimer testing is significantly decreased if the
renal function is affected, as study of patients with
suspected pulmonary embolism and decreased
glomerular filtration rate showed [14]. Gibson et
al. [15] described cases when PTE was present in
spite of a low D-dimer level, suggesting that pa-
tients with a likely clinical probability should un-
dergo further diagnostic testing. The ventilation/
perfusion scintigraphy is non diagnostic in almost
one-half to two-thirds of patients with a clinical
suspicion of PTE [16], and its predictive value de-
creases if the clinical probability of PTE is low, as
in our patient.

The relative risk of venous thromboembolic
events is increased 2-4-fold in heterozygous carri-
ers of the FII G20210A mutation when compared
to non carriers [17]. The risk of venous thrombo-
sis was significantly increased in patients with FII
G20210A mutation in whom total hip arthroplasty
was performed, compared to patients without this
mutation [18]. Even a minor surgical procedure in
patients with prothrombotic states may represent a
risk factor for thrombosis [19].

CONCLUSIONS

The potential for thrombotic pulmonary infarc-
tion should be considered in patients with nodular
lung infiltrates even when D-dimer values are nor-
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mal, and were determined by less sensitive methods
or long after the occurrence of symptoms. Although
venous thrombosis is a rare complication of open
lung biopsies, testing for thrombophilic states in
such patients may help the recognition of a hyper-
coagulable state and the implementation of appro-
priate antithrombotic prophylaxis after any surgical
procedure is carried out.
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