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Abstract
The authors present the high-resolution computed tomography findings of a patient with idiopathic
pneumonia syndrome after bone marrow transplantation. The main finding consisted of extensive
ground-glass opacities superimposed to mild interlobular septal thickening, resulting in the
appearance termed "crazy-paving". Following the clinical, laboratorial and imaging criteria, the
diagnosis of idiopathic pulmonary syndrome was defined and corticosteroids were introduced. The
clinical symptoms improved in the following days, and the patient was discharged from the hospital.

Background
Bone marrow transplantation (BMT) is an important
treatment option for patients with haematological malig-
nancies and severe disorders of the haematopoietic and
immune systems. Infectious and non-infections pulmo-
nary complications are common after BMT [1]. Idiopathic
pneumonia syndrome (IPS) is included as one of the non-
infectious complications that may occur after BMT [2].
This condition usually manifests between 42–49 days
after BMT, and the clinical presentation includes dyspnea,
dry cough and hypoxemia [3]. The chest X-ray frequently
shows non-lobar infiltrates and the high-resolution CT
presents multifocal reticular opacities and nodules of sev-
eral sizes [3]. To our knowledge, considering the pulmo-
nary complications after BMT, the "crazy-paving" pattern

was not previously described in patients with idiopathic
pneumonia syndrome.

The aim of this study is to report a case of IPS after-BMT
presenting with "crazy-paving" pattern on the high-reso-
lution computed tomography (CT) scan.

Case presentation
A 51-year-old male patient presented with thoracic pain,
dry cough and dyspnea in the 16th day after BMT for mie-
lodisplastic syndrome. The lung auscultation demon-
strated diffuse crackles. There were no clinical signs of
acute GVHD. Various drugs were administered for possi-
ble pneumonia caused by viruses, bacteria, fungi, and
Pneumocystis carinii, but these were ineffective. The arte-

Published: 13 October 2008

Cases Journal 2008, 1:234 doi:10.1186/1757-1626-1-234

Received: 2 October 2008
Accepted: 13 October 2008

This article is available from: http://www.casesjournal.com/content/1/1/234

© 2008 Gasparetto et al; licensee BioMed Central Ltd. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
Page 1 of 3
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18851741
http://www.casesjournal.com/content/1/1/234
http://creativecommons.org/licenses/by/2.0
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/about/charter/


Cases Journal 2008, 1:234 http://www.casesjournal.com/content/1/1/234
rial blood oxygen saturation was decreased. Cultures of
sputum, blood, bronchoalveolar lavage, and urine for
mycobacteria, fungi, and bacteria were negative. Serum
titers against Mycoplasma pneumoniae, Chlamydia psit-
taci, and various viruses (cytomegalovirus, herpes sim-
plex, varicella-zoster virus, adenovirus, influenza A,
influenza B, and respiratory syncytial virus), were per-
formed. All the serology and polymerase chain reaction
tests were negative.

The chest X-ray findings were unremarkable. The high-res-
olution CT scan demonstrated a bilateral lesion, charac-
terized by ground-glass opacities superimposed to
interlobular septal thickening ("crazy-paving" pattern),
predominating in the superior lobes (figure 1). Isolated
areas of ground-glass attenuation were also seen in both
lungs.

Following the clinical, laboratorial and imaging criteria
established in the medical literature, the diagnosis of idi-

opathic pulmonary syndrome was defined and corticos-
teroids were introduced.

The respiratory symptoms improved in the following
days. One week later, the high-resolution CT showed that
the areas of "crazy-paving" pattern partially regressed. The
patient discharged from the hospital taking only corticos-
teroids.

Discussion
The IPS after BMT is defined as a diffuse lung injury, in
which infectious or non-infectious aetiology are not iden-
tified [4]. The incidence of IPS after allogeneic BMT is
approximately 12%. The median time of onset is 42–49
days after the procedure, but there is an early peak in the
first 14 days, followed by another up to 80 days [5]. Mul-
tiple factors may contribute to this condition, including
immunological defects secondary to underling disease
and its treatment, conditioning regimen, and develop-
ment of graft-versus-host disease (GVHD) [6]. The clinical
presentation includes fever, dry cough, dyspnea and
hypoxemia [5]. Clark et al [4] proposed the diagnosis cri-
teria for IPS after BMT: symptoms and signs of pneumo-
nia, evidence of abnormal pulmonary physiology
(increased alveolar to arterial oxygen gradient or restric-
tive pattern on the pulmonary function tests), evidence of
widespread alveolar injury suggested by chest X-ray or CT,
and absence of active lower respiratory tract infection. The
treatment is unspecific, and corticoids have not been
improved mortality of this entity [7-9]. The prognosis is
poor, with a case fatality of 74%. However, if the patient
required mechanical ventilation, the mortality rate may
exceed 95% [10]. In the present case, the patient presented
with IPS 16 days after BMT and the diagnosis followed the
Clark's criteria.

The radiological pattern of IPS consists of alveolar and
interstitial infiltrates, with diffuse and bilateral distribu-
tion [7,11]. In a study with 31 cases of interstitial pneu-
monia, including 20 cases of IPS, the main radiographic
and the high-resolution CT findings were diffuse multifo-
cal alveolar opacities, reticular opacities, interlobular sep-
tal thickening, and nodules of several sizes [11].

The "crazy-paving" pattern at high-resolution CT of the
lungs is characterized by scattered or diffuse ground-glass
attenuation areas with superimposed interlobular septal
thickening [3,12]. This finding had been considered sug-
gestive of alveolar proteinosis, but it has subsequently
been reported in a variety of infectious, neoplastic, idio-
pathic, inhalational, and sanguineous disorders of the
lung [5,12]. In patients who underwent BMT and pre-
sented with pulmonary complications, the "crazy-paving"
pattern was previous described in a case of pulmonary
toxoplasmosis [13]. The initial high-resolution CT scan of

A and B: High resolution CT of the lungs demonstrates dif-fuse ground-glass attenuation with superimposed interlobular septal thickening ("crazy-paving" pattern), mainly in the supe-rior lobesFigure 1
A and B: High resolution CT of the lungs demonstrates dif-
fuse ground-glass attenuation with superimposed interlobular 
septal thickening ("crazy-paving" pattern), mainly in the supe-
rior lobes.
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our patient showed a bilateral and diffuse lesion, charac-
terized by ground glass opacities associated with interlob-
ular septal thickening ("crazy-paving" pattern).

Conclusion
In conclusion, the IPS should be included in the differen-
tial diagnosis of pulmonary complications after BTM pre-
senting "crazy-paving" pattern at high-resolution CT.
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