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Fatal dissection of the pulmonary artery in

pulmonary arterial hypertension
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ABSTRACT: A 41-yr-old patient with chronic stable idiopathic pulmonary arterial hypertension

(PAH) presented with sudden chest pain and unusual dyspnoea during physical exertion. The

patient had been diagnosed with PAH at the age of 12 yrs and was in New York Heart Association

functional class I/II. The patient was being treated with an anticoagulant regimen, low-dose

diuretics and continuous intravenous epoprostenol therapy.

A computed tomography scan showed ancient massive thrombi in dilated central pulmonary

arteries, which were not haemodynamically significant (perfusion lung scans did not demonstrate

segmental or larger defects), and extensive dissection of the right pulmonary artery starting from

the intermediate branch. Due to the extensiveness of the dissection, the patient was immediately

considered for heart–lung transplantation, but died 72 h after the onset of symptoms. Permission

for post mortem examination was denied.

Pulmonary artery dissection should be suspected in PAH patients presenting with chest pain

and worsening dyspnoea. In the current case, the factors possibly associated with increased risk

for dissection may include dilatation of the pulmonary artery, local inflammation favoured by in

situ thrombosis, and acute increase of pulmonary pressure secondary to physical exertion.

Extensive pulmonary artery dissection is a life-threatening complication of PAH, and urgent heart/

lung transplantation might be the treatment of choice in eligible patients. In addition, better

identification of the risk factors for pulmonary artery dissection may help in considering

transplantation for selected patients at risk.
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A
41-yr-old patient with idiopathic pulmon-

ary arterial hypertension (PAH) was
referred to the emergency department of

the Rangueil-Larrey University Hospital (Toulouse,
France) with sudden chest pain and worsening
dyspnoea. This patient had idiopathic PAH with-
out evidence of associated conditions or causes,
such as congenital heart disease or chronic throm-
boembolic pulmonary hypertension, and had been
diagnosed at the age of 12 yrs. He remained
untreated and performed regular physical exercise
without significant dyspnoea for the following
15 yrs. At the age of 27 yrs, he began to complain
of exertional dyspnoea (New York Heart
Association (NYHA) functional class II), but still
remained untreated. At 30 yrs of age, he presented
with increasing dyspnoea (NYHA functional class
III) in association with physical signs of cardiac
failure (pedal oedema and tachycardia). An oral
anticoagulant and diuretics were prescribed. In
addition, long-term treatment with intravenous

epoprostenol was started; the patient received a
continuous dose of 16–18 ng?kg-1?min-1 of epopros-
tenol for 8 yrs. During this period, he remained in
NYHA functional class I/II and continued to
perform regular physical exercise. In December
2004, when the patient was 38 yrs of age, treatment
was switched from epoprostenol to i.v. treprostinil
as part of a therapeutic trial. Approximately 1 yr
after the change to treprostinil, the patient devel-
oped an upper left arm oedema. A chest radio-
graph showed hilar enlargement and dilatation of
the right pulmonary trunk (fig. 1a). A computed
tomodensitometry (CT) scan of the chest revealed a
catheter-related subclavian left vein stenosis; the
catheter was free of any thrombosis. Therefore, the
catheter was removed and placed in the right
internal jugular vein. In addition, the CT scan of the
chest revealed thrombosis of the intermediate
branch of the right pulmonary artery (fig. 1b).
The thrombosis had developed despite the admin-
istration of anticoagulant treatment to maintain an
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international normalised ratio of 2.0–3.0. The large central
thrombi were not haemodynamically significant and the perfu-
sion lung scan did not demonstrate segmental or larger defects.
The pulmonary artery thrombosis was considered to be a
complication of the large dilatation of the artery, as previously
described [1]. With this treatment, the patient remained in NYHA
functional class I/II, but haemodynamic parameters deteriorated
(cardiac index decreased from 3.5 to 2.5 L?min-1?m-2 and
pulmonary vascular resistance increased from 730 to
1,020 dyn?s?cm-5), although the dose of treprostinil was increased
to 65 ng?kg-1?min-1. Therefore, treatment was switched from
treprostinil back to epoprostenol, and the dual endothelin-
receptor antagonist bosentan was added to the treatment regime.
The patient’s clinical status remained stable on this new
treatment regimen, and haemodynamic parameters did not
improve. Less than a year later, the patient developed acute
chest pain and severe dyspnoea when he was cycling. He was
referred to the emergency department ,4 h after the onset of
symptoms. On clinical examination, he had a blood pressure of
95/65 mmHg, heart rate of 125 beats?min-1, respiratory rate of
31 breaths?min-1 and hepatojugular reflux. A full blood count,
serum urea and electrolyte concentrations, and his C-reactive
protein concentration, were all normal. Liver function tests
showed alanine aminotransferase and aspartate aminotransfer-
ase of two-fold the upper limit of normal values. Arterial blood
gases on room air displayed a pH of 7.48, arterial oxygen tension
of 5.9 kPa, arterial carbon dioxide tension of 3.4 kPa and oxygen
saturation of 78%. ECG showed a complete right branch block
and right axis deviation. A chest radiograph showed a marked
increase in the enlargement of the right pulmonary trunk (fig. 2a).
A CT scan of the chest demonstrated extensive dissection of the
right pulmonary artery starting from the intermediate branch and
progressing to subsegmentary branches of right middle and
lower lobe artery (fig. 2b and c). The starting point of the
dissection was in the area of the previously noted pulmonary

artery thrombosis. There was no evidence of pericardial effusion
(fig. 2d). The patient received symptomatic treatment with
analgesics and supplemental oxygen. Because of the extensive-
ness of the dissection, heart/lung transplantation was considered
to be the only therapeutic option, but the patient died suddenly
72 h after the onset of symptoms. Permission for post mortem
examination was not granted.

DISCUSSION
Pulmonary artery dissection is a highly life-threatening
complication of PAH. Indeed, the false lumen in pulmonary
artery dissection tends to rupture rather than develop a re-
entry site (as is usual in aortic dissection), resulting in
pericardial tamponade or major bleeding and subsequent
death [2]. Of note, a large majority of pulmonary artery
dissections are diagnosed post mortem [3]. As a necropsy is not
always performed in PAH patients who have died suddenly,
the frequency of this complication as a cause of sudden death
in chronic PAH might be underestimated.

Symptoms of pulmonary artery dissection are nonspecific,
such as chest or interscapular pain, dyspnoea and cyanosis.
Chest radiographs may show mediastinal enlargement, pleural
effusion, hilar masses and/or parenchymal opacities.
Echocardiography may be useful to visualise a proximal
dissection and/or a complication, such as pericardial effusion.
Pulmonary arteriography, CT scans and magnetic resonance
imaging of the chest are key diagnostic tools that are able to
detect an intimal flap and a false lumen within the pulmonary
arterial tree, and are able to evaluate the extensiveness of the
lesions [4–7]. It was suggested that a pseudo-flap in the
pulmonary artery may represent motion artefact from aortic
and cardiac pulsation motion, and thus could lead to false
diagnosis of pulmonary artery dissection [8]. If such an artefact
is suspected, confirmation using a CT scan with ECG gating
should be considered.

a) b)

FIGURE 1. a) Chest radiograph performed 8 months before the acute pulmonary artery dissection showed dilatation of the right pulmonary trunk (arrow). b) At the same

time, the computed tomodensitometry scan of the chest revealed a thrombosis of the intermediate branch of the right pulmonary artery (arrow).
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In a pulmonary vessel, an intimal tear can develop either
spontaneously or after a wound caused by a pulmonary artery
catheter [9]. However, in a recent review of .7,000 procedures
performed in expert pulmonary vascular centres in the modern
management era, no case of pulmonary artery dissection was
reported [10]. However, in this review, rupture of the pulmonary
artery was reported in one case during an elective procedure
with a balloon-tipped catheter [10]. Although the pathophysio-
logical cause of spontaneous pulmonary artery dissection in
patients with pulmonary hypertension is not clear, medial
degeneration with fragmentation of elastic fibres of the large
elastic pulmonary arteries and marked pulmonary arterial
dilatation strongly predispose to this condition [2, 11, 12]. In
PAH, dissection most often occurs at the site of a pulmonary

aneurysm or a marked dilatation [2]. It is reasonable to assume
that a spontaneous dissection occurs at the point where
pulmonary artery tissue becomes too fragile to support the
tension of the pulmonary artery wall. In dilated vessels of PAH
patients, the increase of pulmonary pressure along with a large
radius of the vessels led to increased parietal wall tension, as
predicted by Laplace’s law [13]. In addition to these conditions,
pre-existing local inflammation of the pulmonary vessels caused
by thrombosis may also be related to the formation of intimal tear
[12]. Several of these potential causes coexisted in the case
presented herein. The patient had very dilated pulmonary
arteries, because of the long-lasting history, as previously
demonstrated in patients with congenital heat disease-associated
PAH [14]. He may also have experienced increased pulmonary

a) b)

c) d)

#

#

FIGURE 2. a) At the time of acute chest pain and dyspnoea, the chest radiograph showed a marked increase of the enlargement of the right pulmonary trunk (arrow).

b and c) Computed tomodensitometry scans of the chest demonstrating extensive dissection of the right pulmonary artery starting from the intermediate branch and

progressing to subsegmentary branches of right middle and lower lobe artery. The arrows indicate the intimal flap. #: the false lumen within the pulmonary arterial tree.

d) There was no evidence of pericardial effusion on the computed tomodensitometry scan. The arrow indicates the enlarged right ventricle.
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artery pressure and subsequent increased parietal wall tension as
a result of physical exercise, as he was cycling when his
symptoms began. Moreover, he had a large pulmonary artery
thrombosis in the area where the tear occurred, which could have
contributed to weakening of the artery wall.

Therapeutic options in pulmonary artery dissection are scarce.
Symptomatic treatments may include cough suppressants,
analgesics, oxygen, vasodilators, diuretics and dobutamine [3,
15]. However, the only curative therapeutic option is surgery.
SENBAKLAVACI et al. [2] reported a case of surgical repair of a
dissection of the main pulmonary artery resulting from PAH.
The CT scan showed that due to the extensiveness of the
dissection surgery could be performed. The patient was
transferred to the operating room with signs of imminent
cardiac tamponade and shock. The time interval between the
onset of symptoms and surgery was ,24 h. A T-shaped
prosthetic graft replacement of the central pulmonary artery
was successfully performed using the inclusion technique under
cardiopulmonary bypass. Because of persistent PAH, the
patient underwent double lung transplantation 9 months after
the emergency operation. WUYTS et al. [15] reported a case of
extensive dissection of the pulmonary artery in a patient with
PAH. Pleural effusion was present at the time of diagnosis of
pulmonary dissection. Since being diagnosed with pulmonary
arterial dissection, this patient had several episodes of heavy
chest pain, accompanied with an increase of troponin levels and
of serum lactate. When pleural effusion increased, dobutamine
was administered and associated with the patient’s recovery. A
heart/lung transplantation was successfully performed after the
patient had been on the urgent waiting list for 7 weeks. STEURER

et al. [7] reported a case of pulmonary artery dissection in a 64-
yr-old female patient with severe PAH. A diagnosis of
pulmonary artery dissection was suggested following echocar-
diography and was confirmed by pulmonary arteriography.
Follow-up of this patient after 1 yr was uneventful. However, in
other cases, as in our observation, patients died during the initial
hours following the first clinical signs [16].

According to the very poor outcome of PAH patients who
develop pulmonary artery dissection, identification of patients
at risk for this complication may be of interest in clinical
practice. Pulmonary artery dilatation and pulmonary aneurysm
are the most frequently reported factors in pulmonary artery
dissection [2, 3, 7, 11, 17, 18]. In PAH, pulmonary artery
dilatation and aneurysm have been associated with other
complications, such as hoarseness (secondary to left recurrent
laryngeal nerve palsy) [19], pseudo-asthma (secondary to the
compression of the proximal bronchi) [20] and angina or left
ventricular ischaemia (due to extrinsic compression of the left
main coronary artery) [21]. These complications seem directly
related to the size of the pulmonary arteries. For example,
pulmonary trunk diameter is correlated with the likelihood of
left coronary artery compression; therefore, detection and
appropriate treatment of this life threatening complication was
proposed in selected patients based on noninvasive measure-
ment of pulmonary artery diameter [22]. Dissection and rupture
of a dilated pulmonary artery is a rare event which is most
difficult to predict. Laplace’s law describes parietal wall tension
as being dependent on the pressure and diameter of the vessel.
In PAH patients with dilated pulmonary vessels and preserved
cardiac function, the increase of pulmonary pressure during an

effort [23] leads to an increase in parietal wall tension that could
lead to an excess risk of development of an intimal tear. Whether
or not the presence of a parietal thrombosis may increase the
risk of dissection remains to be determined. As in situ
thrombosis of dilated central pulmonary arteries is a common
feature of congenital heart disease-associated PAH and pul-
monary artery dissection a rather rare event, one must consider
that the role of local thrombosis in promoting dissection remains
to be demonstrated [14]. Better identification of risk factors for
pulmonary artery dissection may help to consider transplanta-
tion for selected patients at risk, as well as provide recommen-
dation regarding physical exercise limitation.

STATEMENT OF INTEREST
M. Humbert has relationships with drug companies including
Actelion, Bayer Schering, GlaxoSmithKline, Novartis, Pfizer and
United Therapeutics. In addition to being investigators in trials
involving these companies, relationships include consultancy services
and membership of scientific advisory boards.

REFERENCES
1 Moser KM, Fedullo PF, Finkbeiner WE, et al. Do patients with

primary pulmonary hypertension develop extensive central
thrombi? Circulation 1995; 91: 741–745.

2 Senbaklavaci O, Kaneko Y, Bartunek A, et al. Rupture and
dissection in pulmonary artery aneurysms: incidence, cause, and
treatment – review and case report. J Thorac Cardiovasc Surg 2001;
121: 1006–1008.

3 Khattar RS, Fox DJ, Alty JE, et al. Pulmonary artery dissection: an
emerging cardiovascular complication in surviving patients with
chronic pulmonary hypertension. Heart 2005; 91: 142–145.

4 Stern EJ, Graham C, Gamsu G, et al. Pulmonary artery dissection:
MR findings. J Comput Assist Tomogr 1992; 16: 481–483.

5 Wunderbaldinger P, Bernhard C, Uffmann M, et al. Acute
pulmonary trunk dissection in a patient with primary pulmonary
hypertension. J Comput Assist Tomogr 2000; 24: 92–95.

6 Westaby S, Evans BJ, Ormerod O. Pulmonary-artery dissection in
patients with Eisenmenger’s syndrome. N Engl J Med 2007; 356:
2110–2112.

7 Steurer J, Jenni R, Medici TC, et al. Dissecting aneurysm of the
pulmonary artery with pulmonary hypertension. Am Rev Respir

Dis 1990; 142: 1219–1221.

8 Pua U, Tan CH. CT diagnosis of pulmonary artery dissection –
potential pitfall of multidetector CT. Br J Radiol 2009; 82: 82–83.

9 Gomez-Arnau J, Montero CG, Luengo C, et al. Retrograde
dissection and rupture of pulmonary artery after catheter use in
pulmonary hypertension. Crit Care Med 1982; 10: 694–695.

10 Hoeper MM, Lee SH, Voswinckel R, et al. Complications of right
heart catheterization procedures in patients with pulmonary
hypertension in experienced centers. J Am Coll Cardiol 2006; 48:
2546–2552.

11 Walley VM, Virmani R, Silver MD. Pulmonary arterial dissections
and ruptures: to be considered in patients with pulmonary arterial
hypertension presenting with cardiogenic shock or sudden death.
Pathology 1990; 22: 1–4.

12 Inayama Y, Nakatani Y, Kitamura H. Pulmonary artery dissection
in patients without underlying pulmonary hypertension.
Histopathology 2001; 38: 435–442.

13 Montani D, Price LC, Girerd B, et al. Fatal rupture of pulmonary
arteriovenous malformation in hereditary haemorrhagic telangiect-
asis and severe PAH. Eur Respir Rev 2009; 18: 42–46.

14 Broberg C, Ujita M, Babu-Narayan S, et al. Massive pulmonary
artery thrombosis with haemoptysis in adults with Eisenmenger’s
syndrome: a clinical dilemma. Heart 2004; 90: e63.

CASE REPORT: PULMONARY ARTERY DISSECTION B. DEGANO ET AL.

184 VOLUME 18 NUMBER 113 EUROPEAN RESPIRATORY REVIEW



15 Wuyts WA, Herijgers P, Budts W, et al. Extensive dissection of the
pulmonary artery treated with combined heart-lung transplant-
ation. J Thorac Cardiovasc Surg 2006; 132: 205–206.

16 Neimatallah MA, Hassan W, Moursi M, et al. CT findings of
pulmonary artery dissection. Br J Radiol 2007; 80: e61–e63.

17 Shilkin KB, Low LP, Chen BT. Dissecting aneurysm of the
pulmonary artery. J Pathol 1969; 98: 25–29.

18 Yamamoto ME, Jones JW, McManus BM. Fatal dissection of the
pulmonary trunk. An obscure consequence of chronic pulmonary
hypertension. Am J Cardiovasc Pathol 1988; 1: 353–359.

19 Mulpuru SK, Vasavada BC, Punukollu GK, et al. Cardiovocal
syndrome: a systematic review. Heart Lung Circ 2008; 17: 1–4.

20 Achouh L, Montani D, Garcia G, et al. Pulmonary arterial
hypertension masquerading as severe refractory asthma. Eur

Respir J 2008; 32: 513–516.
21 Patrat JF, Jondeau G, Dubourg O, et al. Left main coronary artery

compression during primary pulmonary hypertension. Chest 1997;
112: 842–843.

22 Mesquita SM, Castro CR, Ikari NM, et al. Likelihood of left main
coronary artery compression based on pulmonary trunk diameter in
patients with pulmonary hypertension. Am J Med 2004; 116: 369–374.

23 Provencher S, Herve P, Sitbon O, et al. Changes in exercise
haemodynamics during treatment in pulmonary arterial hyper-
tension. Eur Respir J 2008; 32: 393–398.

B. DEGANO ET AL. CASE REPORT: PULMONARY ARTERY DISSECTION

EUROPEAN RESPIRATORY REVIEW VOLUME 18 NUMBER 113 185


