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Pulmonary adenocar cinoma complicated with a pulmonary infarction presenting asan intra-
pulmonary metastasisisrédatively rare. We present a case of pulmonary infar ction manifesting
asintrapulmonary metastases of lung cancer. A previoudy healthy 59-year-old woman was ad-
mitted to our hospital for evaluation of abnormal shadowsin theright lower lung field. Labora-
tory tests showed no abnormalities except for a dight elevation of carcinoembryonic antigens
(CEAS). Computed tomography (CT) of the chest revealed a hilar masslesion with parenchy-
mal lesionsin the periphery of theright lower lobe, highly suspected to be a pulmonary adeno-
carcinoma with intrapulmonary metastases. A diagnosis of pulmonary adenocar cinoma was
confirmed by a transbronchial brushing examination. A right middle and lower bilobectomy
with mediastinal lymph node dissection was due to hilar lymphadenopathy and a lower lobe
invasion of themain tumor. Histopathological findings of the resected specimensrevealed poorly
differentiated adenocar cinoma of the lung with N1 (#11i and 12 1) disease and multiple pulmo-
nary infarctionswith coagulation necrosis and recanalization. Our case suggeststhat pulmo-
nary infarction associated with lung cancer should be considered as one important cause of
peripheral pulmonary nodules. (Ann Thorac Cardiovasc Surg 2006; 12: 189-93)
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Introduction

Pulmonary adenocarcinoma complicated with a pulmo-
nary infarction presenting as an intrapulmonary metasta-
sisisrelatively rare. A pulmonary infarction may mimic
resolving or stable pulmonary metastasisin patients with
lung cancer. A survey of English reports revealed that
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approximately 0.16-5% of surgical cases of lung cancer
are complicated by pulmonary infarctions. We present a
case of pulmonary infarction manifesting as intrapulmo-
nary metastases of lung cancer.

Case Report

A previously healthy 59-year-old woman was admitted
to our hospital on May 16, 2002 for evaluation of the
multiple abnormal radiographic shadowsin theright lower
lung field (Fig. 1). She had not developed any right chest
pain, breathlessness on exertion, dry cough, malaise, or
weight loss. Physical examination revealed no abnormal
findings except for alittle reduction in breath sounds
around a small area of the right lower lung field. There
were no pal pable supraclavicular, axillar or inguinal nodes.
The forced expiratory volumein 1 second (FEV1.0) was
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Fig. 1. Chest x-ray showed multiple abnormal shadowsin
the right lower lung field.

1.97 L, and the vital capacity (VC) was2.62 L.

Laboratory tests, which included alkaline phosphatase
(ALP), creatine kinase (CK), lactate dehydrogenase
(LDH), and tumor markers of sialyl Lex-i antigen (SLX),
and CYFRAZ21-1, showed no elevation and no inflam-
mation except for aslight elevation of carcinoembryonic
antigens (CEAS). Sputa were negative for tuberculosis
and fungi, and cytological studies were unremarkable. Al-
though a fiberoptic bronchoscopy revealed no endobron-
chial abnormalities, adiagnosis of pulmonary adenocarci-
nomawas confirmed by the examination of transbronchia
brushing.

A computed tomography (CT) of the chest revealed a
hilar masslesion (3.1 cm in diameter) with parenchymal
lesionsin the periphery of the ventrobasal right lower lobe
with some thickening of the overlying pleura, which was
highly suspected to be a pulmonary adenocarcinomawith
intrapulmonary metastases (Fig. 2). No associated medi-
astinal lymphadenopathy except of the hilum node (#11i)
was evident. No distant metastases were observed with
bone scintigraphy, abdominal or chest CT, or brain mag-
netic resonance imaging (MRI). The clinical diagnosis
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Fig. 2. CT of the chest revealed a hilar mass lesion (a) with pa-
renchymal lesions (b, c) in the periphery of the ventrobasal
right lower lobe.

was primary lung cancer of stage I11B disease (TAN1MO)
originating in the right lower lobe with intrapulmonary
metastases at the periphery of the same Iobe containing
the primary tumor.

Surgical operation was performed through a right
postero-lateral thoracotomy by using a double-lumen en-
dotracheal tube for contralateral ventilation and ipsilat-
eral lung collapse on May 21, 2002. Before thoracotomy
the trocar was introduced into the pleura cavity through
the seventh intercostal space in the mid-axillary line for
evaluation of an absence of dissemination or pleural ef-
fusion. The central surface of the peripheral mass was
gray-white (Fig. 3). Right middie and lower bilobectomy
with mediastinal lymph node dissection was due to hilar
lymphadenopathy (#11i) and suspicion of havingamiddle
lobe invasion of the main tumor. Frozen section exami-
nation revealed primary lung cancer with multiple pul-
monary infarctions with no evidence of metastases.

Permanent histopathological findings of the resected
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Fig. 4. Histopathological findings of the resected specimens re-
vealed poorly differentiated adenocarcinomaof the lung (a) with
multiple pulmonary infarctions with coagulation necrosis (b) and
recanalization (c). (a, HE: x50; b, HE: x10; ¢, EVG: x10)

Ann Thorac Cardiovasc Surg Vol. 12, No. 3 (2006)

Pulmonary Adenocarcinoma Complicated with Pulmonary Infarction

Fig. 3. The central surface of the pe-
ripheral mass was gray-white (a, ar-
rowheads). Right middle and lower
bilobectomy was needed by suspicion
of having a middle lobe invasion of
the main tumor (b, arrow).

specimens reveal ed poorly differentiated adenocarcinoma
of thelung with N1 (#11i and 12 |) disease and multiple
pulmonary infarctions with coagulation necrosis and re-
canalization (Fig. 4). Blood vessel compression near the
hilar tumor mass and enlarged lymphnodes were revealed.
Occlusion of blood vessels was not observed.

The postoperative course was uneventful. The patient
has been doing well for 41 months postoperatively.

Discussion

The incidence of pulmonary embolism/infarctionisrais-
ing gradually in Japan. In addition, lung cancer is known
asarisk factor of pulmonary embolism (PE). PEisacom-
mon disorder associated with considerable morbidity and
mortality. Many cancers induce a hypercoagulable state
and thrombotic pulmonary embolism is the second most
common cause of death in patients with solid tumors.?
Postmortem studies have demonstrated that pulmonary
arterial tumor embolism occursin 8-20% of advanced
cancers, being particularly associated with lung cancer.
Hanbury et al.? described 10 cases of pulmonary infarc-
tions associated with bronchogenic carcinoma, those were
collected from a series of 100 pneumonectomy cases per-
formed on bronchogenic carcinomas. Yoshida et al.¥ de-
scribed 16 cases (3.1%) of pulmonary infarction, chosen
from among 518 cases of lung cancer. Adenocarcinoma
was found in 8 cases, squamous cell carcinomain 6, and
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adenosquamous carcinomain 2. Chest radiograms and
CT reveded infarction shadows in 8 of the 16 cases.

Scoggins et a.* reported 3 cases of false-positive cy-
tological diagnosis of lung cancer in patients with pul-
monary infarctions. On the other hand, lung cancer causes
perfusion defects that are sometimes mistaken for pul-
monary emboli on lung scans. This may result from sev-
eral mechanisms:. (1) compression of the blood supply
by the tumor is the most obvious cause of pulmonary ar-
tery obstruction; (2) replacement of pulmonary arterial
flow by bronchial arterial circulation through the tumor
mass may cause the perfusion defects seen on lung scans,
(3) abnormal perfusion may result from aregion of ob-
structed ventilation; and (4) air trapping past atumor may
raise intra-alveolar pressures above pulmonary arterial
pressures resulting in impeded blood flow.®

Pulmonary infarction should be considered in patients
with centrally invasive pulmonary carcinoma, when a
small ill-defined opacity appears at the periphery of the
same lobe over a short period.? Occlusion or invasion of
the pulmonary artery in a hilar tumor is thought to be
responsible for pulmonary infarction. Pulmonary infarc-
tion, however, is uncommon when emboli obstruct cen-
tral arteries but frequent when distal pulmonary arteries
are occluded. Thisis explained by the fact that collateral
flow from bronchial artery circulation enters the pulmo-
nary artery circulation distal to the site of central obstruc-
tion.” Another risk factor for pulmonary infarctionisin-
creased pulmonary vein pressure, as seen in heart failure,
shock and neoplasm.® In our case, pulmonary arteries and
veins were compressed by the hilar mass and enlarged
lymph node. Occlusion of blood vesselswas not observed.

It may be rare for lung cancer to be associated with
pulmonary infarction showing atumor mass. In somere-
ports, pulmonary infarctions were resected as pulmonary
tumors.? Although the most common clinical complaint
in patients with pulmonary infarction is nonspecific chest
wall pain or bloody sputum, our case had no complaints
of pain or other signs and was not clinically suspected to
have a pulmonary infarction. Therefore, the surgical op-
eration was performed with a diagnosis of lung cancer
with intrapulmonary metastases.

Pulmonary infarctions are demonstrated on chest x-rays
as round or polygonal in shape, blurred in margin, and
located at the periphery of the same lobe as the primary
tumor. CT is more sensitive than conventional radiogra-
phy in the detection of pulmonary thromboembolism and
infarction. Balakrishnan et al.[(3Pconcluded that their re-
view showed that the CT appearance of pulmonary inf-
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arction is distinctive enough to strongly suggest a diag-
nosis based on CT aone. The typical radiological char-
acteristics of pulmonary infarction associated with lung
cancer have been reviewed to be: (1) shadows located in
the same lobe and periphery asthe cancer; (2) ill-defined,
10-25 mm nodular shadows that are round or polygonal
in shape, blurred at the margin and that demonstrate a
centrally directed linear shadow; (3) peripheral pulmo-
nary shadows appearing rapidly and/or gradually decreas-
ing in size; and (4) larger infarctions showing a broadly
pleural-based parenchymal density with atruncated apex,
convex border, and central low attenuation.®#© Pulmo-
nary infarctions may mimic resolving or stable intrapul-
monary metastasisin patients with lung cancer.

Conclusion

Although it may be rare that lung cancer is associated
with pulmonary infarction with evidence of pulmonary
nodules, an awareness of the association between cancer
and pulmonary thromboembolism is also valuable. Our
case suggests that pulmonary infarction associated with
lung cancer should be considered as one important cause
of peripheral pulmonary nodules.
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