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Abstract:

Unilateral pulmonary edema (UPE) is a rare entity and is usually associated with severe mitral regurgita-
tion and more frequently occurs in the right lung. We herein report a case of unilateral left pulmonary edema
caused by external compression of the right pulmonary artery and left pulmonary vein caused by the pres-
ence of hematoma due to type A acute aortic dissection (AAD), resulting in asymmetrically increased inflow
and decreased outflow in the left pulmonary circulation. Physicians caring for patients with UPE should be

aware that AAD leading to the external compression of the heart may be a possible underlying mechanism.
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Introduction

Unilateral pulmonary edema (UPE) is a rare entity usually
associated with severe mitral regurgitation and more fre-
quently occurs in the right lung than in the left (1, 2). We
herein report a case of unilateral left pulmonary edema
caused by external compression of the right pulmonary ar-
tery and left pulmonary vein caused by the presence of a
hematoma due to type A acute aortic dissection (AAD).

Case Report

A man in his mid-60s was brought to our emergency
room with chest pain and dyspnea persistent for 1 day.

His medical history was remarkable for aortic valve re-
placement (Bjork-Shiley single tilting disc valve) due to aor-
tic valve stenosis and regurgitation complicated with infec-
tive endocarditis and cerebral infarction in his late 20s in
1979. Since then, he had suffered two more episodes of
cerebrovascular events, namely a right brain infarction in
1988 and left cerebellar hemorrhage in 2012. As a result, his
daily activities were very limited, and he was currently liv-
ing in a nursing home. He was oriented and could commu-

nicate, but he could not walk and thus used a wheelchair.
He had been treated with enalapril 5 mg daily, bisoprolol
2.5 mg daily, and warfarin 6.5 mg daily. His normal blood
pressure (BP) was 120-130/70 mmHg.

He had been in his usual state of health until 17:00 on the
day before admission, when he had suffered an episode of
chest pain and dyspnea for 5 minutes. At 15:00 on the day
of admission, he again developed chest pain associated with
cold sweating. His BP was 80/50 mmHg, and his heart rate
(HR) was 80 beats/min. He was taken to our emergency
room by ambulance.

His initial vital signs were as follows: BP 122/70 mmHg,
HR 98 beats/min, respiratory rate 20/min, and body tem-
perature 37.1 °C. Chest X-ray showed cardiomegaly, medi-
astinal widening, and bilateral pulmonary venous congestion
(Fig. 1A). A 12-lead electrocardiogram revealed sinus tachy-
cardia with a HR of 100 beats/min, left bundle branch
block, and occasional premature atrial contractions. The T
wave was inverted in leads I, II, aVL, aVF, and V4-V6, but
no ST elevation suggestive of myocardial infarction was
noted. Bedside echocardiography revealed a preserved left
ventricular systolic function, mild perivalvular aortic regurgi-
tation, mild mitral regurgitation and dilated aortic root. A lo-
calized left ventricular apical aneurysm was noted, but there
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Figure 1.

A: Initial chest X-ray showing cardiomegaly, mediastinal widening, and bilateral pulmo-

nary venous congestion. B: Chest X-ray 30 hours after hospitalization shows unilateral left pulmo-

nary edema. The patient developed hemodynamic collapse and was intubated.

Figure 2. A: Initial contrast-enhanced CT scan showing a dilated aortic root and an intimal flap. A

contained rupture and mediastinal hematoma compress the upper pulmonary veins and upper roof
of the left atrium. B, C: Blood flow to the right and left pulmonary arteries is maintained. Ao: Ascend-
ing aorta, RPV: Right pulmonary vein, LPV: left pulmonary vein, H: Hematoma, LA: Left atrium,

RPA: Right pulmonary artery, LPA: Left pulmonary artery

was no pericardial effusion.

To evaluate possible aortic dissection and apical aneu-
rysm, contrast-enhanced computed tomography (CT) was
performed. The aortic root was dilated, and there was a clas-
sic intimal flap in the ascending aorta (Fig. 2A). Notably,
there was a contained rupture to the posterior mediastinal
space. The apical aneurysm was small and very localized
and was attributed to the chronic “vent aneurysm” from the
previous aortic valve replacement (an apical vent was com-
monly performed in the 1970s). The upper part of the left
atrium and bilateral upper pulmonary vein was compressed
by the dilated ascending aorta and the contained hematoma
(Fig. 2B, C). Because surgical treatment was considered to
carry a high risk of mortality due to his medical and social
history, the heart team decided to manage him medically.

At midnight on hospital day 2 (30 hours after admission),
he suddenly developed severe dyspnea and cyanosis with
shock. His BP fell to 75/50 mmHg, and his HR increased to
130 bpm with new-onset atrial fibrillation. There was no ST
elevation. Chest X-ray revealed unilateral left pulmonary

edema (Fig. 1B). He was intubated, and noradrenaline was
used with fluid expansion.

Repeated contrast-enhanced CT revealed an increased size
of the hematoma, which was now severely compressing the
right pulmonary artery and left pulmonary vein (Fig. 3B, C).
Emergency surgical ascending aortic replacement and re-
moval of the hematoma were performed. The UPE improved
immediately after the surgery, and the postoperative course
was uneventful. The patient was discharged to a nursing
home on day 27.

Discussion

UPE is a rare entity (2.1% of cardiogenic pulmonary
edema) and is frequently misdiagnosed as pneumonia, lead-
ing to a delay in initiating heart failure therapy and unneces-
sary antibiotic treatment (1, 2). UPE is usually associated
with severe mitral regurgitation and more frequently occurs
in the right lung than in the left (1, 2). The eccentric direc-
tion of the mitral regurgitant jet may impede local pulmo-
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Figure 3. A: The mediastinal hematoma increased in size, further compressing the upper roof of

the left atrium. B, C: The right pulmonary artery (black arrows) and left pulmonary vein (a white

arrow) are severely narrowed by external compression of the hematoma, while the left pulmonary
artery is intact. Ao: Ascending aorta, RPV: Right pulmonary vein, LPV: Left pulmonary vein, H:
Hematoma, LA: Left atrium, RPA: Right pulmonary artery, LPA: Left pulmonary artery

nary venous flow, resulting in unilateral elevation of the pul-
monary venous pressure (1, 2). A longer right-side lym-
phatic tract into the thoracic duct for drainage may also play
an important role in the development of right-side UPE (1).
Other causes of UPE include acute pulmonary emboli, re-
expansion pulmonary edema, and external compression of
the pulmonary vein or artery by a mediastinal tumor, result-
ing in an asymmetric inflow to the pulmonary arteries or
outflow in the pulmonary vein (3-5). Acute aortic dissection
causes compression of the left atrium, pulmonary artery, or
pulmonary vein, leading to symptoms and signs mimicking
heart failure, pulmonary emboli, and pulmonary steno-
sis (6-11). However, UPE caused by acute aortic dissection
is extremely rare (12, 13). In the present case, the bilateral
upper pulmonary veins and upper left atrium were initially
compressed between the dilated ascending aorta and the
contained hematoma, resulting in bilateral pulmonary venous
congestion (Fig. 1A). As the size of the hematoma in-
creased, unilateral left pulmonary edema was caused by the
simultaneous compression of the right pulmonary artery and
left pulmonary vein, resulting in an asymmetrically in-
creased inflow and decreased outflow in the left pulmonary
circulation (Fig. 1B). Surgical management was lifesaving.

Conclusion

Physicians taking care of patients with UPE should be
aware that acute aortic dissection leading to the external
compression of the structure of the heart may be a possible
underlying mechanism of UPE.
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