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A Cavitary Conundrum
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Abstract

Prostate cancer is the second most common cancer in the male
population after skin cancer. Approximately 220,000 men in the
United States are diagnosed with prostate cancer annually, 29,000
of which succumb to the disease. In the overwhelming majority of
cases, metastatic prostate cancer presents with an elevated PSA and
osseous involvement. We present a unique case of cavitary nodular
prostate metastases to the lung without osseous involvement and
a normal PSA. A brief discussion of cavitary lung lesions is also
covered.
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Introduction

Prostate cancer is the second most common cancer in the
male population after skin cancer. Approximately 220,000
men in the United States are diagnosed with prostate can-
cer annually, 29,000 of which succumb to the disease [1].
The development and utilization of the screening Prostate
Specific Antigen (PSA) test has reduced the frequency of
presentation of advanced disease in recent decades with ap-
proximately 3.2% of patients presenting with distant disease.
However, given the frequency of prostate cancer, many cases
with distant disease are discovered at initial diagnosis [2]. A
wide variety of prostate cancer presentations are possible.
Prior case reports detail prostate cancer initially presenting
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as supraclavicular lymphadenopathy [3, 4]. A recent report
of hydronephrosis secondary to ureteral implantation was
published in 2012 [5].

Cavitary pulmonary nodules have a variety of causes
including benign and malignant etiologies. However, pros-
tate cancer metastases are not part of the usual differential,
especially in the setting of normal PSA and bone scan. We
present a unique case of cavitary nodular prostate metastases
to the lung without osseous involvement and a normal PSA.
A brief discussion of cavitary lung lesions is also covered.

Case Report

A 74-year-old man with a 2 year history of T3NxMx poorly
differentiated Gleason 4 + 4 = 8 adenocarcinoma of the pros-
tate presented for routine follow-up. At the time of diagnosis
two years prior, his PSA was 24.0 ng/mL (normal reference
range 0.0 - 4.0 ng/mL). He was treated with local radiation
and systemic Lupron.

On presentation, he had no pertinent complaints. Vital
signs were within normal limits including an oxygen satura-
tion of 98% on room air and a normal respiratory rate. Labo-
ratory testing was notable for a normal PSA at 1.44 g/mL.
Complete blood count and chemistry panel were also within

N

Figure 1. Frontal radiograph of the chest showing multiple
bilateral pulmonary nodules.
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Figure 2. (a) Axial and (b) coronal CT images in lung windows show multiple bilateral pulmonary nodules

of varying sizes, some cavitary.

normal limits. Physical examination of the chest, cardiovas-
cular system and abdomen were unremarkable.

The patient had known small pulmonary nodules that
were stable over sequential exams. Routine chest radiograph
and staging computed tomography of the chest, abdomen
and pelvis were performed revealing interval development
of new pulmonary nodules and enlargement of others (Fig. 1,
2). Many of the nodules had become cavitary. No osseous le-
sions were identified and subsequent nuclear medicine bone
scan showed no scintigraphic evidence of bony metastases.

Percutaneous CT guided biopsy of one of the cavitary
lung lesions was performed which revealed metastatic pros-
tate adenocarcinoma, consistent with the known primary

(Fig. 3).

Discussion

Literature reports an incidence of clinically apparent pulmo-

nary metastases in 5-27% of prostate cancer patients [6, 7].
These metastases are overwhelmingly seen only after bone
metastases have occurred and generally present in one of two
basic radiological patterns. The most common radiologic
presentation is that of lymphangitic spread illustrated by dif-
fuse interstitial thickening/nodularity. Hematologic spread
presenting as multiple pulmonary nodules is identified in 8
to 20% [6, 7]. Solitary cavitating pulmonary metastasis has
been reported in the literature but is extremely rare [7-10].
Almost all patients with metastatic prostate cancer present
with a high PSA level, thereby enabling the marker to be
used as a measure of disease burden/response to treatment.
Less than 1% of metastatic prostate cancer cases have low
serum PSA levels [11]. To the authors’ knowledge, metastat-
ic prostate cancer to the lungs presenting as multiple bilateral
cavitary lung lesions without bony metastases and normal
PSA has not been previously reported.

Multiple cavitary pulmonary nodules have a diverse dif-
ferential, including benign and malignant etiologies. Benign

Figure 3. (a) Histology from core biopsy demonstrates malignant glands consistent with an adenocarci-
noma (hemotoxylin-esosin stain 10 x). (b) Staining for prostate acid phosphatase (PSAP) confirms the
diagnosis of metastatic prostatic adenocarcinoma (immunostain for PSAP 20 x).
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entities may be infectious in nature such as septic emboli,
fungal, atypical (mycobacterial), and aspiration pneumonia.
Noninfectious benign causes include sarcoidosis, pneumo-
coniosis, and collagen vascular/connective tissue disorders
like rheumatoid arthritis and Wegener’s granulomatosis
[12]. Malignant etiologies include primary and metastatic
cancers. Of primary lung neoplasms, squamous cell carcino-
mas most frequently cavitate but usually present as a single
lesion. Furthermore, extra-pulmonary squamous cell carci-
nomas are the most common type of cavitating metastases,
composing 69% of such lesions. Other rare reported cases
of cavitary transitional cell carcinoma, adenocarcinomas and
sarcomas are documented in literature [13]. Vascular insuf-
ficiency eventually leads to necrosis and cavitation in pulmo-
nary metastases. Vascular compromise may be secondary to
direct involvement or tumor outgrowth of blood supply [14].

The prognosis of prostate cancer is mainly determined
by the presence or absence of metastases. Among 19,316
routine autopsies performed from 1967 to 1995 on men older
than 40 years of age, reports from 1,589 (8.2%) with prostate
cancer were analyzed by Bubendorf L. and associates. When
hematogeneous metastases were present, skeletal involve-
ment was found in 90%. Spine involvement was more com-
mon with smaller tumors (4 to 6 cm) as compared with lung
metastases (6 to 8 cm), suggesting a temporal relationship
between sites of metastases with spine metastases preceding
lung involvement [15].

The mainstay of treatment for patients with pulmonary
metastases, as with other sites of metastases, is hormonal
therapy [6, 16]. Furthermore, the prognosis for patients with
hormone-naive disease and pulmonary metastases is not
necessarily worse than those with metastatic disease at other
sites. The overall survival is longer in cases of hormone-na-
ive disease and pulmonary metastases than with hormone-
refractory disease and pulmonary metastases [6].

Investigation of theories regarding the interaction of
tumor cells and the microenvironment at distant sites may
provide clinicians with greater understanding of the var-
ied behavior of malignant, metastatic prostate cancer [17].
Also, research into the biological features of circulating tu-
mor cells involved in the hematogenous spread of metastatic
cancer may also improve clinical understanding of such pro-
cesses [18].
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