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Nonthrombotic pulmonary embolism
To the Editors:

We read with great interest the article in the European
Respiratory Journal by JORENS et al. [1] on the different types of
nonthrombotic pulmonary embolism. Among them, hydatid
disease is of major importance as it is endemic in sheep-raising
regions worldwide. We wish, therefore, to outline the manage-
ment of metastatic pulmonary hydatidosis secondary to a
primary hydatid cyst located in the liver according to our
experience of six cases.

First, the diagnosis of hydatid pulmonary vascular obstruction
should be looked for systematically in patients with a primary
hepatic hydatid cyst located near the inferior vena cava and/or
supra-hepatic veins, by perfusion lung scan and/or spiral
thoracic computed tomography.

Secondly, once the pulmonary vascular obstruction has been
diagnosed, the surgical treatment of the hepatic cyst at the
origin of the embolism must be carried out as the first step.
However, mobilisation of the liver may cause hydatid
embolism and haemorrhagic complications when the hydatid
cysts are in contact with the walls of the inferior vena cava. We
suggest the following preventive measures: a wide laparotomy
to control the inferior vena cava and have an extracorporeal
bypass ready. These guidelines may prevent the fatal
intraoperative pulmonary embolism as previously reported,
and which occurred in two patients from our series [2].

Thirdly, surgery for a hydatid pulmonary vascular obstruction
is quite similar to that for usual pulmonary embolism:
embolectomy by arteriotomy for proximal pulmonary intra
vascular hydatid cysts (five times in four patients in our series)
using cardiopulmonary bypass in two cases.

Finally, chronic pulmonary arterial hypertension may worsen
even after hydatid embolectomy as the vascular obstruction is
also distal and associated with a granulomatous reaction and

vascular fibrosis [3]. Pulmonary transplantation may be a
therapeutic option because immunosuppressive treatment
does not adversely affect the course of hydatid disease [4].
Recently, the use of pulmonary hypertension medical therapy,
such as endothelin-1-receptor antagonists, phosphodiesterase-
5-inhibitors and prostacyclin analogues, has been reported to
be clinically effective [5].
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Effects of nanoparticles on lung damage in humans
To the Editors:

We read with great interest a recent article in the European
Respiratory Journal by SONG et al. [1] and we would like to add
some questions/comments to their paper. First, we are
interested in the (estimated) total weight of the polyacrylate

nanoparticles detected in the lungs and/or pleural fluids
obtained from the patients. In our in vivo experiments, mice
were exposed seven times per week to nanoparticles (carbon
black [2] and latex [3]) at the weight of 50 mg?time-1?animal-1

(,83 mg in the human body), and did not die within 6 months
thereafter (unpublished observation). Taken together, results
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from the study in humans by SONG et al. [1] and our in vivo
studies may provide an important finding regarding difference
in susceptibility to nanoparticles between humans and rodents.
The second point to be addressed is the possibility of
endotoxin attaching to (around) the nanoparticles. Do the
authors have any information about endotoxin level in the
lung samples or endotoxin concentration in the workplace? We
have previously demonstrated that combined exposure to
nanoparticles and endotoxin elicited devastating lung injury
compared to nanoparticles or endotoxin alone [4]. The lethal
events occurring in the patients may have resulted from
synergistic effects of nanoparticles with other toxic substances,
rather than effects of the nanoparticles alone. Finally, we
would like to know if these seven patients had pre-existing
atopy. In particular, we are interested in the physical condition
of the patients described in ‘‘The general characteristics of the
patients’’ section in which ‘‘all patients suffered from rash with
intense itching on their faces’’ [1], implicating an association
with some immunological impairment. Allergen-specific
immunoglobulin (Ig)E titres examined by radioallergosorbent
test could provide hints for detection, as total IgE (measured
by radioimmunosorbent test) does not always cover allergic
conditions. Furthermore, atopic subjects are prone to particu-
late matter (PM), i.e. PM exposure significantly exacerbates the
pathophysiology in the subjects [2, 5], sometimes leading to a
fatal outcome. A careful search for pre-existing illness (in
particular, atopy) may have helped in resolving the pathogen-
esis of the lung damage seen in the patients. In any case, the
study by SONG et al. [1] is valuable for future inhalation
toxicology, and environmental and preventive medicine, if
correlated to previous in vivo findings.
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From the authors:

We would like to thank K. Inoue and H. Takano for their
comments and questions regarding our paper entitled
‘‘Exposure to nanoparticles is related to pleural effusion,
pulmonary fibrosis and granuloma’’ [1].

We read with great interest the study mentioned by K. Inoue
and H. Takano [2] with the knowledge that combined exposure
to nanoparticles and endotoxin elicited devastating lung injury
in comparison to nanoparticles or endotoxin alone. However,
with regard to the patients in our study, no evidence was
found to show that their symptoms might be related to
endotoxin from their occupational exposure, our on-the-spot
investigation, clinical observations and examinations, or long-
term follow-up. If the patients had inhaled the endotoxin, some
symptoms and signs of ‘‘endotoxin poisoning’’ would exist,
such as fever, tiredness, headache or hypotension, but none of
these were observed.

In general, two mechanisms are involved in the toxicity of
nanoparticles. One mechanism is that nanoparticles them-
selves directly exert toxicities, which are related to the
chemical component, size and shape of nanoparticles [3].
When some nanomaterials gain entry into the body, either via
inhalation, dermal or oral routes, and penetrate into cells, they
can subsequently pose a series of cytotoxicities or promote
DNA damage by several mechanisms [4]. For example,
nanoparticles can physically interact with the DNA molecule
or proteins, which may lead to physical damage to the cell or
genetic material. In addition, inflammation and oxidative
stress (generation of reactive oxygen species) induced by
nanoparticles have been identified as giving rise to effects on
cell membranes, cytoplasm, nuclei and mitochondrial function
[4, 5]. Importantly, nanoparticles can damage cells through the
regulation of redox-sensitive transcription factors, induction of
apoptotic and necrotic cell death and decreased proliferation,
and DNA damage responsive signalling [4–6]. A recent study
has shown that cationic starburst polyamidoamine dendrimer
(PAMAM) nanoparticles trigger autophagic cell death by
deregulating the Akt-TSC2-mTOR signalling pathway, and
induce acute lung injury in vivo [7]. The other mechanism of
nanoparticle toxicity is that nanoparticles can be used as
delivery carriers [8]. In cancer and gene therapy, nanoparticles
can deliver drugs at high concentrations to the sites of interest,
e.g. cancer lesions. It is not difficult to understand that if the
material the nanoparticles carry is not a drug but highly
toxicant, it may cause potential damage to cells.

In our study, ‘‘nanoparticles were observed to lodge in the
cytoplasm and caryoplasm of pulmonary epithelial and mesothe-
lial cells’’ [1], direct interaction between nanoparticles and the
DNA molecule or DNA-related proteins may lead to physical
damage to the genetic material. In addition, nanoparticles may
exert toxicities on cells by other mechanisms, such as inflamma-
tion, oxidative stress or cell responsive signalling. In order to
question whether the lethal events resulted from the synergy of
nanoparticls with other toxic substances, or to what extent the
illnesses were due to particles and other toxic substances, further
animal experiments need to be performed in order to draw a firm
conclusion. However, in our opinion, as the workers were used
the exposure of powder coatings, as well as other reasons c
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