
Abstract

Lung cancer is the leading neoplastic form worldwide for both
incidence and mortality representing the largest contributor to new
cancer diagnosis. Cardiac extensions of a pulmonary neoplasm are
rare and dramatically under-diagnosed because of the extreme

variability of clinical presentation and frequently are expression of
an advanced-stage primary lung cancer. The invasion often hap-
pens through pulmonary veins in absence of a clear respiratory
impairment. Symptoms related to the cardiac involvement as the
first presentation of a malignant pulmonary neoplasm are very
uncommon and related with poor outcome. Here we present a case
of invasion of the left atrium of a pulmonary neoplasm with initial
cardiac manifestations and a laboratory finding of hypercalcemia.

Introduction

Left atrial invasion of a pulmonary cancer, happening via pul-
monary veins, is a non-common extension of the respiratory neo-
plasm [1]. This invasion can be considered a life-threatening
event, expression of an advanced-stage disease and can potentially
be responsible for several complications such as obstructed pul-
monary veins’ flows, atrio-ventricular block, atrial fibrillation,
ventricular arrhythmias, and others [2]. Lung malignancies are
also often responsible for hypercalcemia as an expression of para-
neoplastic syndromes and because of bone metastases [3].

Case Report

A 48-year-old man was taken to our Emergency Department
because of sudden onset of palpitations and dyspnea at rest. He
also reported progressively worsening cough and hypo-asthenia at
lower limbs. No history of cardiovascular risk factors was referred
except for a smoke-custom of nearly 20 cigarettes/day. He also
referred a weight loss of about 10 kgs in the last year. Tachycardia
and systolic murmur were evidenced at cardiac examination.
Pulmonary auscultation revealed a slightly diminished vesicular
murmur at left hemithorax. The 12-leads EKG shown a paroxys-
mal supraventricular tachycardia (150 beats/min). Blood pressure
was 115/70 mmHg, and SpO2 was 92%. The carotid sinus mas-
sage, performed in attempt to correct the supraventricular tachy-
cardia, resulted ineffective but e.v. injection of 10 mg of
Verapamil diluted in 250 cc of physiological solution was able to
rapidly restore sinus rhythm. Afterwards, the repeated 12 leads
EKG showed a sinus rhythm at 90 beats/min, RBB and J-wave in
the right precordial derivations (Figure 1). The EKG finding of an
“Osborn wave”, except for hypothermia, is likely due to an
increase of Ca++ serum levels [4]. Additional EKG abnormalities
in hypercalcemia also include shortened Q-T interval and biphasic
T wave in the right derivations. In this case, the Ca++ concentra-
tion was of 2.13 mmol/L. 2D-Echocardiography showed values of
systolic and diastolic LV dimensions in the normal range. Right
ventricle was not dilated, and a valvular tricuspid insufficiency
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Case Report

Figure 1. 12 leads EKG-Sinus rhythm 90 beats/min. Right bundle branch block (V1). Reduced Q-T interval evident in the precordial
derivations. Biphasic T wave (V4, V5, V6) and “Osborn” wave (V2).

Figure 2. A) 2D transthoracic echocardiogra-
phy; apical 4 chambers (left) and 2 chambers
(right). B) 3D trasnsthoracic echocardiograpy;
mass occupying the left atrium.
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was found. In addition, lateral wall of LV was hypokinetic and
LVEF%, evaluated with the Simpson method, was of 50%. Finally,
left atrium revealed a large mass occupying almost completely this
chamber. The mass pressed atrial septum, in the absence of an evi-
dent inter-atrial shunt (Figure 2A). Three-dimensional echocardio-
graphy confirmed the left atrial invasion of the mass (Figure 2B)
and a trans-mitral pattern of diastolic disfunction was recorded
(Figure 3). Chest radiography showed a mass largely occupying
the inferior lobe of left lung, indissociable from the pulmonary tis-
sue. CT scan confirmed the pulmonary image and evidenced its
extension in the left atrium through the pulmonary vein occupying
it nearly completely (Figure 4). Head CT scan did not show any
metastases. On the contrary, multiple metastases were found at
whole-body bone scintigraphy.

The morphological and microscopic findings demonstrated
that the neoplasm was an adenocarcinoma and it was managed
with a combination of surgery and adjuvant therapy performed for

pulmonary neoplasm, the intracardiac tumoral mass and pul-
monary vein tumor. On histopathologic examination, the tumoral
mass resulted composed of large pleomorphic cells with ovoid
nucleoli. But, three months after surgery, brain TC-scan evidenced
multiple brain metastases. The clinical conditions progressively
worsened, and the patient died 8 months after surgical treatment.

Discussion

Left atrial extension of a lung tumor via pulmonary veins is a
non-frequent event mimicking left atrial myxoma, firstly showing
with cardiac symptoms [5,6]. Echocardiography is a method to non-
invasively detect the extension of lung neoplasm in the left atrium.
Apart from the numerous cardiac complications, the patients with
extension of lung cancer into left atrium may have some other
organs impairments, such as ischemic stroke [7,8]. In the reported
case, the laboratory finding of hypercalcemia was a cause of suspect
the cancer [9]. Several mechanisms can be responsible for hypercal-
cemia in malignancy, including parathyroid hormone-related peptide
and osteolytic metastases-related hypercalcemia [10]. It’s well
known, in fact, that Parathyroid Hormone-related Protein (PTHrP)
can be responsible for humoral hypercalcemia of malignancies
(HHM) through endocrine action and tumor-induced bone destruc-
tion [11]. It must be also added that, in our patient, the multi-para-
metric evaluation (clinical symptoms, physical examination, EKG,
echocardiography, chest X-ray, CT scan and laboratory findings)
allowed to suspect and recognize the pulmonary malignancy and its
left atrial extension [12,13].
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Figure 3. Trans-mitral continuous-wave-Doppler showing the
diastolic dysfunction.

Figure 4. Chest CT scan. Pulmonary neoplasm extended in the
left atrium through the pulmonary vein.
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