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Primary pulmonary arteries atherosclerosis: discovering an unusual cause
of death in forensic practice

Michela Cicconi', Alessandro Bonsignore', Giulio Fraternali Orcioni®, Francesco Ventura'™

Abstract: Background: In the literature, there are few studies on atherosclerosis in the pulmonary artery in human
beings and no cases similar to the one presented has been reported until now. The aim of the study is to describe a particularly
unusual case of primary severe pulmonary atherosclerosis, in a 40-year old man, reporting its pathological aspects associated
with interstitial lung disease as a cause of a mild pulmonary fibrosis.

Case presentation: The patient had marked atherosclerosis in the pulmonary trunk and its branches, probably caused by
a series of hemodynamic and endothelial changes, subsequent to the pulmonary hypertension.

An autopsy was performed a few days after death in order to explain the reasons of the sudden death. Despite the typical
pattern of pulmonary atherosclerosis is generally associated with many co-morbidities, we have found only a significant right
ventricular hypertrophy. A complete forensic approach led to attribute the cause of death to cardiorespiratory failure due to severe

pulmonary atherosclerosis.

Conclusion: in the light of the limited number of reports in the literature, this paper seeks to widen knowledge in the

area of atherosclerosis in the pulmonary artery.
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therosclerosis is a chronic inflammatory
disease characterized by the accumulation
of lipids and inflammatory cells along the inner walls of
arteries, and it is an underlying cause of cardiovascular
disease. Atherosclerotic lesions develop predominantly
at branches, bends, and bifurcations in the arterial tree
because these sites are exposed to low or disturbed
blood flow, which exerts low/oscillatory shear stress
on the vessel wall. This mechanical environment alters
endothelial cell physiology by enhancing inflammatory
activation. In contrast, regions of the arterial tree that
are exposed to uniform, unidirectional blood flow and
experience high shear stress are protected from
inflammation and lesion development [1].
Although a wide range of global risk factors
such as age, high cholesterol, and obesity significantly

increase the risk of developing atherosclerosis, plaque
formation predominately occurs at specific sites within
the arterial tree, suggesting a critical role for local factors
within the vasculature.

Mild atherosclerosis is said to be common with
advanced age [2], but yellow (presumably "fatty") streaks
have been historically noted in pulmonary arteries of
healthy 40-year-olds [3], mainly at branching points of
the trunk and in intrapulmonary arteries [4].

Atherosclerosis limited to the pulmonary artery
(PA) is not common in human beings. The PAs and its
branches are rarely affected by atherosclerosis. Even
after systemic damage, these usually remain intact.
Several factors might lead to such a condition. Normally,
the pressure in the PAs is much lower than that in the
systemic arteries, due to the low pulmonary resistance.
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This results in lower shear stress, therefore, less
endothelial damage, whichmighttriggeratherogenesis[5].

Some cases of pulmonary atherosclerosis have
been reported in the literature, but all of them were
associated with an atrial septal defect [6-7]. Pulmonary
hypertension is one of the most serious and frequent
consequence, varying between 9% and 22% among
patients with atrial septal defect.

Case report

A 40-year old man was found lifeless in his home
by some relatives. He was known to be a non-smoker
but he had a some years clinical history of dyspnea and
chest pain. These symptoms were initially supposed to
be associated with interstitial lung disease as a cause of
pulmonary fibrosis.

In that year he had undergone a number of
radiological exams and invasive procedures.

Particularly, a chest X-ray showed hilar
congestion and mild cardiomegaly. Few months later a
CT scan presented interstitial thickness due to fibrosis
and mediastinal linfoadenopaties. Therefore clinicians
hypothesized an interstitial lung disease. Malignancies
was excluded with broncho-alveolar lavage investigation
while macrophages and leucocites, mainly neutrophils,
appeared during microscopic studies.

Materials and methods
Patient’s data were obtained from the clinical
and anatomic pathological records.

An autopsy was performed few days after death
in order to explain the reasons of the unexpected death.

Tissue sample were fixed in formalin,
processed, and embedded in paraffin. For light
microscopic examination, the sections were stained with
haematoxylin—eosin.

Pathological findings

Internal examination revealed cardiomegaly
(12,5 x13,1 cm; 595 g) with the sole evidence of right
ventricle hypertrophy (0,7 cm). Pulmonary arteries
showed the presence of soft, elastic and yellowish
plaques adhering to the walls (figure 1 A, B) spreading
throughout the entire vessels as far as the terminal
branches with a significant sub-occlusion of those on the
right (figure 1 C, D). No other arteries were affected by
atherosclerosis. Other evidence concerned oedema and
vascular congestion of the lungs.

Light microscopy examination of histology
samples stained with haematoxylin-eosin revealed:
effacement of the pulmonary artery walls; lumen of
the vessels obliterated by thrombi in various stages of
organization (figure 2 A, B); diffusely ulcerated intima;
media of the vessels replaced by granulomatous tissue
with cholesterol clefts and fibrosis (figure 2 C). A few
areas showed deposition of calcium (figure 2 D).

Discussion

Postmortem examination revealed substantial
atherosclerosis of the large pulmonary arteries, with
lesions  extending
into the medium-
size arteries. The
cause of death
was attributed to
cardiorespiratory
failure  due to
severe pulmonary

atherosclerosis.
The complete
anatomo-clinical
approach,  based
on autoptic and
histological
investigation
allowed us to
exclude the
pulmonary fibrosis
suspected by
clinicians, with
our hypothesizing
a primary form
of pulmonary

atherosclerosis.

Figure 1. A and B: pulmonary arteries show the presence of soft, elastic and yellowish plaques adhering
to the walls; C and D: a significant subocclusion of right terminal branches is present.
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Figure 2. A and B (H&E x10): the lumen of the pulmonary arteries walls is obliterated by
thrombi in various stage of organization; C (H&E x10): the intima appears diffusely ulcerated;
the media of the vessels is replaced by granulomatous tissue with cholesterol clefts and fibrosis
(arrow); D(H&E x20): a few areas of vessels show deposition of calcium (arrow).

The latter is known to be a rare condition,
affecting  middle-aged  individuals, men and
women alike, and it is characterized by a right ventricular
failure (dyspnea, cyanosis, precordial pain) leading
to a progressive worsening of clinical conditions and
death, which usually occurs within 1-2 years after the
onset of symptoms [8].

The atherosclerotic disease most commonly
affects the systemic and coronary arteries, and
pulmonary artery atherosclerosis is significantly
correlated with age, right ventricular dilation
and hypertrophy, pulmonary emphysema, and
aortic atherosclerosis [9]. In contrast we have found only
a significant right ventricular hypertrophy in association
with pulmonary artery atherosclerosis.

In order to enforce our hypothesis we considered
other possible anatomo-clinical conditions which may
present a similar pattern.

Particularly, the pathological pattern in itself
considered, regardless of the clinical and circumstantial
data, could be also suggestive for a pulmonary embolism,
an autochthonous thrombosis of the pulmonary arteries or
a secondary form of pulmonary arteries atherosclerosis.

The first one has been excluded because of

the lack thromboembolic
sources which were
thoroughly researched.

Moreover, the micro-
scopic findings as well as
the deposition of calcium in
the vessels wall led to rule
a thromboembolic phenom-
enon out [10].

With regard to the
second hypothesis,
autochthonous pulmonary
arteries  thrombosis  is
generally observed in small
and medium size vessels
without any anatomical
lesions [8]. Instead, in
our case, we had the
involvement of the entire
vessels with the presence

of pathological aspects
of both tunica media
and intima. Finally, the

in situ pulmonary artery
thrombosis  is  usually
associated with abnormal
blood conditions (such as primary or secondary
polycythaemia, or thrombotic thrombocytopenic
purpura), while our patient had no clinical history of
thrombogenic blood disease [11].

Thelasthypothesis concerned a secondary form of
pulmonary atherosclerosis, a well-known pathology that
affects the lung vessels due to pulmonary hypertension.
The latter is characterized by medial hypertrophy or
more often a combination of medial hypertrophy and
concentric laminar intimal fibrosis [12, 13]. All of these
findings were actually absent in our case.

According to all these considerations, and after a
careful examination of the scientific literature published
on this field, the most likely cause of the pulmonary
artery pattern was identified in an atheromatous noxa
which induced the onset of chronic thrombotic episodes.

Conclusions

Our study demonstrates a condition that is
extremely infrequent. Particularly, in the light of the
limited number of reports in the literature, this paper seeks
to widen knowledge in the area of primary pulmonary
arteries atherosclerosis.

Conflict of interest. We declare that we have no
conflict of interest.

179



Ventura F. et al Primary pulmonary arteries atherosclerosis: discovering an unusual cause of death in forensic practice

whwn

o

0 90 =

10.

11.

13.

180

References

Warboys CM, Amini N, De Luca A, Evans PC. The role of blood flow in determining the sites of atherosclerotic plaques. F1000
Med Rep. 2011;3:5.

Langleben D. Atherosclerosis and the lung. CMAJ. 1990;142(2):139.

Brenner O. Pathology of the vessels in the pulmonary circulation. Arch Intern Med. 1935;56:211-217.

Wagenvoort CA, Wagenvoort N. Pathology of pulmonary hypertension. New York, NY: John Wiley; 1977.

Esper RJ, Nordaby RA, Vilarino JO, Paragano A, Cacharron JL, Machado RA. Endothelial dysfunction: a comprehensive appraisal.
Cardiovasc Diabetol. 2006;23;5:4.

Nascimento D, Nunes L, Oliveira F, Vencio E, Teixeira V, Reis M. Pulmonary atherosclerosis associated with an atrial septal defect
in old age: Case report of an elderly autopsied patient. Pathol Res Pract. 2009;205: 137-141.

Bouzas B, Gatzoulis MA. Pulmonary arterial hypertension in adults with congenital heart disease. Rev Esp Cardiol 2005;58: 465-469.
Lanza G. Anatomia Patologica Sistematica. Padova: Piccin; 1985.

Moore GW, Smith RR, Hutchins GM. Pulmonary artery atherosclerosis: correlation with systemic atherosclerosis and
hypertensive pulmonary vascular disease. Arch Pathol Lab Med. 1982;106(8):378-380.

Stary HC, Bleakley Chandler A, Dinsmore RE, Fuster V, Glagov S, Insull WJ, Rosenfeld EM, Schwartz CJ, Wagner WD, Wissler RW.
A Definition of Advanced Types of Atherosclerotic Lesions and a Histological Classification of Atherosclerosis. A Report From the
Committee on Vascular Lesions of the Council on Arteriosclerosis, American Heart Association. Circulation. 1995;92:1355-1374.
AMOS JAS. Thrombosis of the major pulmonary arteries. Br Med J. 1958;Sep 13;2:659-662.

. Pietra GG. The histopathology of primary pulmonary hypertension. In: The pulmonary circulation. Normal and abnormal. Fishman

AP (ed). University of Pennsylvania Press, Philadelphia, 1990, pp. 459-472.

Pietra GG, Edwards WD, Kay JM, Rich S, Kernis J, Schloo B, Ayres SM, Bergofsky EH, Brundage BH, Detre KM. Histopathology
of primary pulmonary hypertension. A qualitative and quantitative study of pulmonary blood vessels from 58 patients in the National
Heart, Lung, and Blood. Circulation. 1989;80:1198-1206.



