
Abstract 

Multiple pulmonary nodules on chest X-ray, known common-
ly as cannon ball secondaries, are the classical presentation of
hematogenous dissemination of a malignant tumor to the lungs.
This almost always indicates an advanced stage of the disease
with a very grim outlook in terms of cure or survival. In this case
report, we present a patient with very extensive cannon ball lung
metastases due to adrenocortical carcinoma with a more favorable
prognosis. This is the first case described in the literature of can-
nonball lung metastases from adrenocortical tumor in a man.

Introduction

It is largely described that an adrenocortical cancer, a rare dis-
ease also called cancer of the adrenal cortex, can be responsible
for pulmonary metastases [1-2]. In addition, cannon ball pul-

monary metastases have been associated with a wide spectrum of
neoplasms [3]. However, this is the first case described in the lit-
erature of cannonball lung metastases caused by an adrenocortical
tumor in a man.

Case Report

A 70-year-old man, no-smoker and no-diabetic, was taken to
the Emergency Unit of the San Paolo Hospital in Bari, Italy, on
August 21, 2017. His medical history reported a right adrenocor-
tical carcinoma, surgically removed in 2002; in February and
April 2011, respectively, the patient had been subjected to the
atypical resection of the upper lobe of the left lung and to the com-
plete resection of the lower lobe of the right lung. In both cases the
histological diagnosis of pulmonary biopsies had concluded for
secondary locations of adrenal carcinoma. No metastatic lesions
were found till 2013, when the patient decided to interrupt any
radiological control and any treatment but palliation. 

In the last 5 days, he had developed cough, hemoptysis, pro-
gressive wheezing without fever. A hypertensive crisis was
detected in the emergency room. Routine blood tests revealed
normal white and red blood cells, hemoglobin 14.9 g/dL (13-
17.5), PCR 12,1 mg/L (0-5), NT-PROBNP 3081 pg/ml (0-125).
The physical examination revealed a respiratory rate of 30/min
and the use of accessory muscles of respiration, heart rate
120/min, blood pressure 160/90 mmHg, oxygen saturation 80%
in the ambient air, swelling of the foot for edema. Chest exami-
nation revealed a reduction of breathing sounds in all-field and
diffuse bilateral cracklings and acute on chronic global respira-
tory failure thanks to a blood gas analysis performed in the ambi-
ent air and a spontaneous breathing. Viral serology for hepatitis
(A, B, C), respiratory syncytial virus, Epstein Barr virus,
Cytomegalovirus were negative. The serum Mycoplasma and
Chlamydia Pneumoniae antibodies IgM-A-G were also negative.
A routine chest X-ray – posteroanterior and lateral views –
showed multiple large lung masses in both fields, of which the
biggest measured 11 cm, which were highly suggestive of sec-
ondaries (Figure 1). A CT scan of the chest revealed more bilat-
eral “cannon ball” pulmonary metastases (Figure 2). At that
moment only, the family of the patient gave us the images of a
CT scan of the chest taken in February 2017, which confirmed
the presence of many lung masses which had increased of over 2
cm each one during the last months (Figure 3). A fiberoptic bron-
choscopy showed no stenosis of bronchi, nor any endobronchial
lesion. The patient died due to respiratory failure after 3 days,
despite an initial clinical improvement obtained through medical
cares and oxygen therapy.
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Discussion

In this case, medical history, CT scan abnormalities, biochem-
ical parameters were suggestive of cannonball pulmonary metas-
tases from adrenocortical cancer. In addition, the histological spec-
imens confirmed the diagnosis.

The adrenocortical carcinoma is an aggressive cancer originat-
ing in the cortex of the adrenal gland. It is a rare tumor, with an inci-
dence of 1-2 per million population/year. At the time of diagnosis, it
has often invaded nearby tissues or metastasized to distant organs,
and the overall 5-year survival rate is only 20-35% [4-7]. The lung
is an uncommon site for metastasis from adrenal gland cancer.

On CT, cannon ball metastases refer to large, well circum-
scribed, round pulmonary masses that appear like cannon balls [2].
In this regard, it should be noted that these lesions may be mim-
icked by a broad range of clinical entities, including septic
embolism, tuberculosis, angioinvasive aspergillosis, rheumatoid
nodules, and others [8]. However, confusion between these condi-
tions is rare due to differences in clinical presentation, and bio-
chemical parameters, such as in the present case.

Multiple pulmonary metastases from adrenal gland cancer
have been extensively described [9-10]. On the other hand, can-
non ball pulmonary metastases have been classically associated
to urogenital tract malignancies (renal cell carcinoma and chori-
ocarcinoma), gastrointestinal tumors and sarcomas [11]. In this
regard, to the best of our knowledge, this is the first case in the
literature of cannon ball pulmonary metastases from adrenocorti-
cal cancer in a man. 

In literature, a similar case in a woman has been reported in
2012 [12]; typically, these kind of lesions are more frequent in
women, especially if they are associated with endocrine syn-
dromes. In addition, it is important to remark that cannon ball
metastases usually indicate advanced disease and portend poor
prognosis [13]; on the contrary, in this case, six years had passed
since the diagnosis of pulmonary metastases to patient exitus. 

Conclusions

In presence of adrenocortical tumor, it is reasonable to suspect
the occurrence of cannon ball lung metastases when CT findings
are suggestive of it. Although these kinds of lesions are generally
related to more aggressive histotypes of cancer such as renal cell
carcinoma or choriocarcinoma, this case raises the possibility of
cannonball lung metastases also from a less aggressive tumor with
a better outcome.
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Figure 1. Chest X-ray anterior posterior view (August 2017).

Figure 2. Coronal CT scan images of the chest (August 2017).
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Figure 3. Coronal CT scan image of the chest (February 2017).
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