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Pulmonary Artery Dissection
Diagnosed by Multidetector Computed
Tomographic Angiography: Case Report

Cok Kesitli Bilgisayarlh Tomografik Anjiyografi
ile Tan1 Alan Pulmoner Arter Diseksiyonu

ABSTRACT Pulmonary artery dissection is a rare condition which usually occurs in patients with
underlying pulmonary arterial hypertension. The condition generally manifests as cardiogenic shock
or sudden death because the dissection progresses rapidly and thereby it is usually diagnosed at
post-mortem studies. Herein, we report a 25-year-old man who had pulmonary artery dissection di-
agnosed by multidetector computed tomographic (MDCT) pulmonary angiography. The patient
with previous history of pulmonary artery thromboemboli was admitted to the emergency depart-
ment with shortness of breath and retrosternal chest pain. MDCT pulmonary angiography revea-
led the presence of multiple dissection flap in the lobar and segmental branches of the both right
and left pulmonary arteries. A conservative medical therapy was chosen due to the periphearal lo-
cation of the dissections and the lack of the aneurysm or underlying pulmonary hypertension. In
this report, we review the aetiology, pathophysiology and clinical presentation of pulmonary artery
dissection and we discuss the role of imaging modalities in the diagnosis of this rare entity.

Key Words: Pulmonary artery; dissection; pulmonary embolism;
computed tomography, X-ray

OZET Pulmoner arter diseksiyonu genellikle altta yatan pulmoner hipertansiyonu bulunan hasta-
larda ortaya ¢ikan nadir bir durumdur. Diseksiyonun hizlh bir sekilde ilerlemesi nedeni ile bu du-
rum genellikle kardiyojenik sok veya ani 6liimle kendini gosterir ve bu yiizden genellikle
postmortem incelemelerde tan: alir. Biz burada, ¢ok kesitli bilgisayarli tomografik (CKBT) pulmo-
ner anjiyografi ile tan1 alan, pulmoner arter diseksiyonu bulunan 25 yasindaki bir erkek olgunun
bulgularini sunuyoruz. Daha 6nceden pulmoner arter tromboembolisi gegirme 6ykiisii bulunan
hasta nefes darlig1 ve retrosternal gogiis agris1 yakinmalar ile acil servise kabul edildi. CKBT pul-
moner anjiyografi sag ve sol pulmoner arterin her ikisininde lobar ve segmental dallarinda ¢ok sa-
yida diseksiyon flebinin varligini ortaya koydu. Diseksiyonlarin periferal lokalizasyonu ve
anevrizma ya da altta yatan pulmoner hipertansiyonun olmamas: nedeni ile konservatif medikal
tedavi se¢ildi. Biz bu raporda, pulmoner arter diseksiyonunun etiyoloji, patofizyoloji ve klinik pre-
zentasyonunu gozden gegiriyor ve bu nadir durumun tanisinda goriintiileme modalitelerinin rolii-
nii tartigryoruz.

Anahtar Kelimeler: Pulmoner arter; diseksiyon; pulmoner embolizm;
cok kesitli bilgisayarli tomografi
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ulmonary artery dissection is a rare clinical entity and usually it has
been associated with either chronic pulmonary hypertension, secon-
dary to congenital heart diseases or acquired valvular diseases or pri-
mary pulmonary hypertension.! It can occasionally occur with normal
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pulmonary artery pressure in association with con-
ditions such as connective tissue disorders, dege-
nerative changes or chronic inflammation of the
pulmonary artery secondary to septic emboli, amy-
loidosis, right heart endocarditis, atherosclerosis,
pulmonary thromboemboli and iatrogenic causes.?
Clinical presentation of a pulmonary artery dissec-
tion typically involves exertional dyspnea, chest
pain and central cyanosis.> The diagnosis of this
condition is usually made during autopsy, because
the dissection usually progresses rapidly and ruptu-
re occurs into the pericardium and its first mani-
festation can be cardiogenic shock or sudden
death.* However, recent isolated reports have des-
cribed pulmonary artery dissection in surviving
patients who were diagnosed by echocardiography
(ECO), spiral computed tomography (CT) and
magnetic resonance imaging (MRI).!?>7 At the
present time, MDCT angiography has become a
principal imaging modality for the evaluation of
pulmonary artery diseases due to its having advan-
tages such as short acquisition time and high spa-
tial resolution. In this report, we present MDCT
pulmonary angiography findings of multiple dis-
section of intrapulmonary arteries in a patient who
had previous history of pulmonary artery throm-
boemboli.

ICASE REPORT

A 25-year-old man was admitted to the emergency
department with shortness of breath and retroster-
nal chest pain. About six months ago, he had deep
vein thrombosis and pulmonary thromboemboli
treated with antithrombotic and followed by oral
anticoagulant therapy (Figure 1). Phycical exami-
nation was unremarkable. Blood pressure was
110/80 mmHg, pulse rate was 82 beats/min and res-
piration rate was 24 breaths/min. An electrocardi-
ogram showed normal sinus rhythm and was
otherwise normal. On ECO, systolic, diastolic and
mean pressures in the pulmonary artery were nor-
mal. Arterial blood gas analysis, at room air, sho-
wed a pH of 7.39, pO, of 73.5 mmHg, pCO, of 33.1
mmHg, cHCO3 19.8 mmol/L and O, saturation of
95%. A chest roentgenogram showed no abnor-
mality. MDCT angiography was performed with a
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FIGURE 1: Axial multidetector computed tomographic pulmonary angiog-
raphy image shows major pulmonary thromboembolism involving the left ma-
in artery and the right lober and segmental arteries.

16-slice MDCT scanner (Lightspeed Ultra, GE Me-
dical Systems, Milwaukee, Wisc.; USA). Informed
consent was obtained from the patient before he
underwent MDCT examination. The imaging data
was acquired during an intravenous injection of
100 mL of iodinated contrast agent (lodixanol, Vi-
sipaque® 320 mgl/mL, GE Healthcare, Milwaukee,
Wisc.; USA) at a rate of 4 mL/sec. The scanning de-
lay was determined by using a bolus tracking met-
hod, in which a region of interest was placed on
the main pulmonary artery, and scanning was trig-
gered at the contrast enhancement threshold of 100
HU. Imaging parameters were as follows: tube volt-
age, 120 kV; tube current, 300 mAs, collimation,
16 x 0.625 mm; and gantry rotation time, 0.5 sec.
Images were reconstructed from the raw data set
at 1.25 mm intervals and 1.25 mm slice thickness.
MDCT pulmonary angiography revealed intimal
flaps in the right lower lobe pulmonary artery ex-
tending through the length of the descending
branch and into a segmental branch, in the right
middle lobe lateral segmental branch, in the left
upper lobe pulmonary artery and in the left lower
lobe pulmonary artery extending into a segmental
branch (Figure 2). No sign of pulmonary thrombo-
emboli or enlargement was detected in the pulmo-
nary arteries. Due to the periphearal location of the
dissections and the lack of the aneurysm and un-
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FIGURE 2: Axial multidetector computed tomographic pulmonary angiography images (A, B) show intimal flaps (arrows) in the right lower lobe and the left up-

per lobe pulmonary artery branches.

derlying pulmonary hypertension, we choose a
conservative management consisting of 25% oxy-
gen and an intravenous vasodilator (nitroglyceri-
ne). The patient improved rapidly and was
discharged home 2 days later. A medical treatment
of metoprolol was administered to the patient and
he was followed-up regularly.

DISCUSSION

Pulmonary artery dissection is a rare but life-thre-
atening condition, as sudden death typically results
when the main pulmonary artery dissects into the
pericardium causing acute cardiac tamponade.
Rupture of the pulmonary artery can also occur in-
to the lung parenchyma, bronchial tree, mediasti-
num or pleural cavity. Dissection into the
bronchial tree may cause significant hemoptysis
following a severe coughing spell. Rarely, the dis-
section may occlude the pulmonary outflow tract.
Death preceded by a sudden hemodynamic decom-
pensation has been frequently reported, mostly in
patients who were previously stable and had
known risk factors or a known pumonary artery
aneurysm.® Pulmonary artery dissection usually oc-
curs in the major branches, predominantly in the
pulmonary trunk (72%), followed by the intrapul-
monary arteries (10%), the pulmonary trunk and
right main artery (6%), the left main artery (6%),
the right main artery (4%) and the pulmonary
trunk and both main arteries (2%).2
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Though, the pathophysiologic cause of the
pulmonary artery dissection is not clear, pulmo-
nary hypertension and resultant degeneration of
the media with fragmentation of elastic fibres
strongly predispose to this condition. In the litera-
ture, a pulmonary artery dissection always occurs
at the site of a pulmonary artery aneurysm or dila-
tation. It is reasonable to assume that dissection oc-
curs at the point in which the vessel tissue becomes
too fragile to support the tension of the pulmonary
artery wall. With medial degeneration, the wall is
weakened, the vessel may dilate, and the raised in-
travascular pressure and shear stresses may predis-
pose to the development of an intimal tear. Tissue
fragility of the pulmonary artery wall is also caused
by infectious and connective tissue diseases.® Dis-
section of pulmonary artery can develop as a result
of damage to arterial wall consisting of mural inf-
lammation, smooth muscle necrosis and internal
elastic fragmentation produced by chronic throm-
boemboli.*?

In the majority of reported cases (86.5%) the
diagnosis of pulmonary artery dissection has been
made during autopsy.? Over the past two decades,
pulmonary artery dissection has been diagnosed
during life in eleven previous cases.!*>'2 This may
partly reflect the technological development and
increasing use of non-invasive imaging modalities
during this period. The diagnosis of pulmonary ar-
tery dissection is made by ECO, spiral CT and
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MRI. Spiral CT with optimal contrast enhance-
ment can be provide an accurate display of the dis-
section and aneurysm of the pulmonary artery."?
Furthermore, accurate demonstration of the inti-
mal flap, false lumen, intraluminal thrombi, wall
calcifications, and associated lung and mediastinal
pathologies are possible.> The advantages of MRI
to spiral CT in the evaluation of pulmonary artery
dissection is that the capability of multiplanar im-
aging, and therefore better demonstration of the
vessel course.®!' However, the acquisition proto-
cols that are currently available for pulmonary an-
giography lack sufficient spatial resolution for
reliable evaluation of peripheral pulmonary arte-
ries.!® Furthermore, this modality has not seen wi-
despread use in acutely ill patients, due to lack of
general availability, relatively long examination ti-
mes, and difficulties in patient monitoring. With
MDCT technology, past limitations of spiral CT for
the diagnosis of pulmonary artery diseases should
be effectively overcome and MDCT has become
the first-line modality for imaging in patients sus-
pected of having pulmonary artery diseases.!* The
advantages of MDCT include improved temporal
and spatial resolution, enabling the acquisition of
isotropic volume data, greater anatomic coverage,
more consistent contrast agent enhancement, fas-
ter scan speed and high quality three dimensional
reconstructions. MDCT pulmonary angiography
allows an accurate evaluation of the full course of
pulmonary arteries and more consistent demons-
tration of subsegmental vascular anatomy. MDCT
pulmonary angiography is widely available, safe,
cost effective, and an accurate examination for the
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quick and comprehensive evaluation of the pul-
monary circulation.!* The hallmark of pulmonary
arterial dissection is the finding of an intimal flap
and a false lumen. However, a pseudo-flap in the
pulmonary artery due to motion artefacts from
aortic and cardiac pulsation is a potential pitfall in
MDCT for the diagnosis of pulmonary artery dis-
section.”® If motion artefact is suspected, confir-
mation using ECO or electrocardiogram gated
MDCT should be considered.

Because of the paucity of cases reported in the
literature, there are no accepted medical manage-
ment regimens for the treatment of a pulmonary
artery dissection. Surgical treatment of pulmonary
artery dissection includes aneurysmorrhaphy, vas-
cular prothesis, arterial banding, and lobar-or pne-
umonectomy.” The exact delineation of the
location and extent of the dissection is important
for determining the optimal surgical approach or
the indication of an intervention. Due to the perip-
heral location of the dissections and the lack of the
aneurysm and underlying pulmonary hypertensi-
on we choose a conservative management.

In conclusion, pulmonary artery dissection is
a rare and life threatining condition that should
be suspected in patients presenting with retros-
ternal chest pain or dyspnea who have a previous
history of pulmonary artery thromboemboli. Pul-
monary MDCT angiography provides a rapid and
accurate diagnosis of this condition and can iden-
tify the precise location and extent of dissection
flap and concomitant lung and mediastinal patho-
logies.
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