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bility of PS had already been described in  the CT scan prior to  his
current admission. The existence of recurrent consolidations, espe-
cially if they occur in  the LLL, requires us to  consider the differential
diagnosis of various conditions such as PS, long-standing pneumo-
nia, chronic obstructive disease or lung tumours.6 The diagnosis of
PS has traditionally required pulmonary angiography to demon-
strate abnormal vascularisation. However, new techniques such
as next-generation CT angiography enable high resolution vascu-
lar reconstructions that could circumvent arteriography, as well as
revealing congenital malformations, thereby avoiding more inva-
sive techniques. With respect to treatment, we would propose
acting on the left PS (as it is  the symptomatic one) using surgery or
VATS, the latter technique being less invasive.
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Obliterating Bronchiolitis in a  Patient Treated

With d-Penicillamine�

Bronquiolitis obliterante en paciente tratado con d-penicilamina

To the Editor,

Various side effects during long-term penicillamine treatment
have been described, especially dermatological reactions, such as
exfoliative dermatitis, rash and alopecia.1 Other adverse events,
such as vasculitis and thyroiditis, have also been reported. Respira-
tory effects have been documented, albeit less frequently, including
cases of asthma, pulmonary fibrosis, interstitial pneumonitis and
bronchiolitis obliterans.

We  present the case of a male patient, 47 years of age, never-
smoker, with a clinical history of hypertension on medical treat-
ment, dyslipidemia on  treatment with statins, Graves–Basedow
disease treated 8 years ago with radioiodine (currently receiving
replacement therapy) and Wilson’s disease diagnosed 20 years
ago, initially treated with zinc and for the past 2 years with peni-
cillamine. He had a  work history as a salesman, with no contact
with toxic substances or poultry. The patient consulted due to dys-
pnea on exertion. An initial lung function study was performed
which showed severe airflow limitation, so treatment with inhaled
corticosteroids was initiated. A computed tomography (CT) scan
of the chest was requested, along with complete lung function
testing, revealing severe irreversible obstructive changes with air
trapping and reduced carbon monoxide diffusing capacity (DLCO).
Discrete bronchiectasis and diffuse bronchiolectasis were observed
on  the CT scan (Fig. 1). A sweat test to rule out cystic fibrosis was
negative and an immunoglobulin study was normal. During the
follow-up visit, respiratory failure was observed, so the decision
was taken to admit the patient for further tests. On  physical exam-
ination, oxygen saturation (breathing room air) was remarkable
due to pulse oximetry of 88% without signs of labored breath-
ing and normal pulmonary auscultation. The rest of the physical
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examination was normal. General clinical laboratory tests were
unchanged and the chest CT was the same as before. In view
of suspected drug-induced bronchiolitis, a biopsy was  obtained
from the lingula by anterior thoracotomy. After an uneventful
post-operative period, the patient was  discharged with domicil-
iary oxygen therapy. The final diagnosis from the pathology study
was follicular bronchiolitis associated with constrictive bronchioli-
tis obliterans.

The decision was  taken to discontinue penicillamine treat-
ment and start treatment with bronchodilators and corticosteroids
(methylprednisolone 40 mg/day), and the patient was referred to
a  reference center for evaluation for lung transplantation. In May
2012, a  double-lung transplant was successfully performed.

Bronchiolitis obliterans is  a non-specific disorder of the small
airways (<2 mm in diameter). Its  clinical presentation is  very non-
specific (cough and progressive dyspnea). Physical examination
is unremarkable and signs of hyperinflation, prolonged expira-
tion and non-specific breathing noises such as rhonchi, crackles
or wheezing may  be observed. A plain chest X-ray may be nor-
mal or  show signs of air trapping. Additional information can be
obtained from a  high resolution CT scan during inspiration and
expiration. Distinctive radiological signs in  the expiration slices
have been described on the CT scan which could guide diagno-
sis, whether direct (bronchiolar wall thickening with the typical
“tree-in-bud” pattern, bronchiolectasis and centrilobar nodules) or
indirect (subsegmental atelectasis and signs of air trapping). This
syndrome can be classified by etiology or  pathology.1,2 From an eti-
ological point of view, idiopathic cases must be distinguished from
those caused by secondary factors. These latter cases are usually
acute, the causative agent (primarily drugs or toxic substances)
is known, and there is  a good response to bronchodilator treat-
ment. The following histopathological classifications have been
described: constrictive, proliferative and follicular bronchiolitis,
central interstitial fibrosis and diffuse panbronchiolitis. Bronchi-
olitis can be diagnosed from the clinical signs and symptoms and
appropriate complementary tests, but the definitive diagnosis is
obtained from lung biopsy. Treatment is  based on corticosteroid
therapy, bronchodilators, macrolide antibiotic treatment and in the
case of rapid progression, lung transplant.

Our patient presented a  case of constrictive bronchiolitis oblit-
erans which has an uncommon histological pattern, characterized
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Fig. 1. (A and B) An increase in the bronchoalveolar ratio is  seen in the high definition CT scan during inspiration and expiration, a  radiological sign  suggestive of bronchiectasis
and  diffuse bronchiolectasis. No radiological signs of air trapping are observed. (C) Histological sample obtained from lung biopsy: Masson’s trichrome stain; bronchiolar
submucosal fibrosis is  seen, along with the appearance of small scars. (D) Histological sample obtained from the lung biopsy: hematoxylin–eosin stain: bronchial obliteration
can  be observed.

by changes in the bronchiolar wall caused by  inflammatory
phenomena and fibrosis, leading to a  reduction or obliteration
of the bronchial lumen due to scarring processes. It is generally
induced by drugs, systemic disease or infection.

To conclude, this clinical case is presented as an example of an
infrequent but previously described side effect of a  treatment which
is commonly used in several diseases.3,4 Our case demonstrates
the lack of specificity of the clinical presentation and comple-
mentary studies, the severity and irreversibility of the symptoms
and the need for a  definitive diagnosis by way of an invasive
test. This condition may  on occasions require treatment with lung
transplantation.5,6

References

1. Camus JP, Koeger AC. d-Penicillamine and collagen. Ann Biol Clin. 1986;44:296–9.
2. Saldías F, Díaz O, Gónzalez S, Osses R.  Evaluación clínico-radiológica y clasificación

de  la bronquiolitis del adulto. Rev Med  Chil. 2011;139:1218–28.
3. Lyle WH.  d-Penicillamine and fatal obliterative bronchiolitis. Br Med  J.

1977;8:105.

4. Lahdensuo A, Mattila J, Vilppula A. Bronchiolitis in rheumatoid arthritis. Chest.
1984;85:705–8.

5. Penny WJ,  Knight RK, Rees AM,  Thomas AL, Smith AP. Obliterative bronchiolitis
in rheumatoid artritis. Ann Rheum Dis. 1982;41:469–72.

6. Boehler A, Vogt P, Speich R, Weder W, Russi EW.  Bronquiolitis obliterans in  a
patient with localized scleroderma treated with d-penicillamine. Eur Respir J.
1996;9:1317–9.

Núria Bruguera-Àvila,a,∗ Estefanía Sánchez-Martínez,a

Ignasi Garcia-Olivé,a José Francisco Pérez-Ochoa,b

Carlos Martínez-Barenys,c Juan Ruiz-Manzanoa

a Servei de  Pneumologia, Hospital Universitari Germans Trias i Pujol,

Badalona, Barcelona, Spain
b Servei d’Anatomia Patològica, Hospital Universitari Germans Trias

i  Pujol, Badalona, Barcelona, Spain
c Servei de  Cirurgia Toràcica, Hospital Universitari Germans Trias

i Pujol, Badalona, Barcelona, Spain

∗ Corresponding author.
E-mail address: nuria.bruguera@gmail.com (N. Bruguera-Àvila).

http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0005
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0005
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0005
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0005
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0005
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0005
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0005
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0005
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0005
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0005
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0005
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0005
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0005
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0005
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0010
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0015
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0020
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0025
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
http://refhub.elsevier.com/S1579-2129(13)00123-7/sbref0030
mailto:nuria.bruguera@gmail.com

	Obliterating Bronchiolitis in a Patient Treated With d-Penicillamine
	References
	Funding


