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Diffuse parenchymal lung diseases (DPLDs) include a wide variety of manifestations characterized by different
degrees of inflammation and fibrosis with various patterns of secondary lobule alterations, such that the diagnosis
often requires histopathological confirmation in addition to clinical and radiological data. Radial probe endobronchial
ultrasonography (RP EBUS) can be used as a guide for transbronchial pulmonary biopsy (TBPB) to obtain tissue sam-
ples, and thus can be a useful tool in the diagnostic management of peripheral pulmonary lesions. Organizing pneu-
monia (OP) is a particular type of DPLD characterized by lung inflammation and scarring that obstruct the small air-
ways and air sacs of the lung. In this study, we describe how and when RP EBUS can be used to guide TBPB and sig-
nificantly help in the diagnosis of OP.
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Introduction
Diffuse parenchymal lung diseases (DPLDs), also described as

interstitial lung diseases (ILDs), encompass a variety of diseases,
many of which are uncommon and of unknown etiology [1,2].
Because DPLDs show different degrees of inflammation and fibro-
sis, radiological features may be quite heterogeneous, showing
diverse patterns of secondary lobule alterations. Radial probe
endobronchial ultrasonography (RP EBUS), a methodology that
uses ultrasound properties in order to identify abnormalities in the
airways and lung parenchyma, is routinely employed to identify
and sample pulmonary nodules and peripheral lung lesions [3].
Recently, RP EBUS was also proposed as a diagnostic tool, in the
context of those DPLDs that are radiologically characterized by
focal areas of consolidation and/or “ground glass” [4]. Organizing
pneumonia (OP) is a reaction pattern characterized radiographical-
ly by variable features, and histologically by loose plugs of granu-
lation tissue composed of fibroblasts, myofibroblasts, collagen,
and fibrinous exudates included in a myxoid matrix within the dis-
tal airspaces (respiratory bronchioles, alveolar ducts and alveoli);
the OP is considered to be secondary if the above  features are
found in a specific clinical context (e.g. neoplasm, pulmonary
infection, drug reaction, connective tissue diseases, etc.); other-
wise, OP is named cryptogenic [5], being the latter part of the idio-
pathic interstitial pneumonia (IIP). Differential diagnosis of OP
requires histological confirmation because of the non-specificity of
clinical and radiological signs associated with it. Surgical biopsy is
recommended to obtain a significant tissue sampling in DPLDs
[2,6]; however, the risks associated with an invasive procedure [7]
make safer and more reliable methods desirable. Hereby, we
describe three OP cases in which RP EBUS was successfully used
as a guide for transbronchial pulmonary biopsy (TBPB).

The research was conducted in accordance with the World
Medical Association Declaration of Helsinki. For all the clinical
cases presented in this series, written informed consent from the
patients was obtained.

Case #1
A 54-year-old man was admitted to the hospital for progressive

dyspnea, fatigue, non-productive cough, and intermittent fever for
about three months; a chest radiograph showed left basal opacities.
A previous course of empirical antibiotic therapy had no beneficial
effects. The patient had never smoked, showed no symptoms nor
signs of connective tissue disease, and reported no occupational
exposures. He was under treatment with valsartan 80 mg/die for
systemic arterial hypertension, alfuzosin 10 mg/die for prostatic
hypertrophy, and insulin for diabetes mellitus. Physical examina-
tion revealed inspiratory crackles on the left basal side. Blood cell
count showed a mild leukocytosis (12,000/mm3) and a mild C-
reactive protein (CRP) increase (6.8 mg/l); antinuclear antibodies,
rheumatoid factor, anti-cyclic citrullinated peptide, anti-double
strand DNA, and anti-nucleoprotein antibodies were negative.
Pulmonary function tests (PFTs) were normal (TLC: 81% predict-
ed; FVC: 88% predicted; FEV1: 83% predicted; DLCO: 88.5% pre-
dicted). A chest Computed Tomography (CT)-scan revealed left
alveolar opacities with both consolidative and ground glass
(GGOs) features, mainly located in the subpleural areas of the lin-
gula and in the left lung basal region, with peribronchiolar distri-
bution (Figure 1A). An endoscopic procedure was performed
under conscious sedation. A flexible videobronchoscope with an
external diameter of 6.2 mm and a working channel of 3.2 mm
(Olympus BF XT 160) was introduced, via oral route, into the
patient’s airways for bronchial tree inspection and bronchoalveolar

lavage (BAL); subsequently, a 20 MHz RP EBUS system (1.7 mm
external diameter) was inserted into the working channel of the
bronchoscope and directed to the target lung region identified
using the chest CT images. A bronchiolar segment leading the
probe into the lesion was identified, and transbronchial biopsies
were performed, obtaining a total of five lung tissue samples. A
mixed “blizzard sign” was observed in the basal left lung (Figure
1B). As described by Izumo et al. [8] a “blizzard sign” is, in gen-
eral terms, defined as a hyperechoic shadow that is subtly more
intense than a typical snowstorm appearance when scanning nor-
mal alveolar tissue, whereas a mixed “blizzard sign” is a typical
feature of a GGO lesion developing a solid component [8,9]. BAL
differential cell count showed a mixed pattern alveolitis
(macrophages 50%; lymphocytes 37%; neutrophils 12%;
eosinophils 1%); bacterial cultures were negative. The trans-
bronchial biopsies displayed mild chronic interstitial inflammation
and fibroblastic buds filling distal airways (Figure 1C). OP was
diagnosed, and a steroid therapy was initiated.

Case #2
A 28-year-old man was admitted to the hospital with a history

of subacute flu-like symptoms, dry cough, and dyspnoea for the
past two months, not reverted after empirical antibiotic therapy.
The patient was a former smoker but did not report any other envi-
ronmental or occupational exposure. Clinical evaluation and blood
tests were normal, apart from unspecific mild leukocytosis
(11,500/mm3) and a modest increase of C Reactive Protein (CRP:
9 mg/l). Crackles on the right side were noticed upon auscultation.
PFTs showed a mild restrictive ventilatory defect (TLC: 74% pre-
dicted; FVC: 87% predicted; FEV1: 87% predicted; DLCO: 82.1%
predicted). A chest CT-scan revealed right side alveolar opacities
(Figure 2A), some of them surrounded by areas of GGOs. A bron-
choscopy was performed as described in Case #1, and six lung tis-
sue samples were obtained. The lesion was identified as a hypoe-

Figure 1. A) Left lung consolidative and ground glass opacities.
B) Mixed blizzard sign in the left lower lobe. C) fibroblast
embedded in a myxoid matrix filling distal airspaces (hema-
toxylin and eosin stain, magnification 20 x).

Figure 2. A) Right lower lobe alveolar opacity. B) Hypoechoic
lesion in the right lower lobe. C) Loose plugs of granulation tis-
sue filling distal airspaces (hematoxylin and eosin stain, magnifi-
cation 40 x).
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choic morphology in the right lower lobe (Figure 2B). BAL differ-
ential cell count showed mixed pattern alveolitis (macrophages
50%; lymphocytes 40%; neutrophils 10%); bacterial cultures were
negative. The transbronchial biopsies displayed mild chronic inter-
stitial inflammation and fibroblastic buds filling distal airways
(Figure 2C). OP was diagnosed, and steroid therapy was initiated.

Case #3
A 31-year-old non-smoking, North African Caucasian woman

suffered from intermittent fever and mild productive cough for
about two months prior to the visit. The symptoms did not regress
after empirical antibiotic therapy and occasional low-dose steroid
treatment. The patient was otherwise healthy with no comorbidi-
ties, nor a history of environmental and occupational exposures.
Patchy right crackles were noticed upon thoracic auscultation.
Blood tests revealed a moderate leukocytosis (15.800/mm3) and an
increase in CRP (17,3 mg/l). PFTs revealed a mild restrictive ven-
tilatory alteration (TLC: 70% predicted; FVC: 81% predicted;
FEV1: 84% predicted; DLCO: 75% predicted). Chest CT showed
areas of consolidation in the upper dorsal lobes, bilaterally, with a
predominant peribronchiolar and subpleural distribution (Figure
3A). A flexible bronchoscopic procedure was performed as
described in Case #1. A lesion with hypoechoic morphology with
hyperechoic dots was identified (Figure 3B). BAL differential cell
count showed a mixed pattern alveolitis (macrophages 35%; lym-
phocytes 55%; neutrophils 10%); bacterial cultures were negative.
Via transbronchial biopsies, five lung tissue samples were
obtained. The samples displayed an OP pattern characterized by
granulation tissue plugs in respiratory bronchioles and alveolar
ducts with accompanying chronic interstitial inflammation (Figure
3C). Steroid therapy was therefore initiated.

Discussion and Conclusion
In this study, we highlight the advantages of RP EBUS TBPB

in the differential diagnosis of certain kinds of DPLDs, such as OP. 
RP EBUS is widely employed in the diagnostic workup of

peripheral pulmonary lesions [3]. The diagnostic yield of RP
EBUS-assisted sampling is around 70%, without relevant compli-
cations; higher yields are obtained for lesions that are >2 cm in
size, malignant, and/or associated with a bronchus sign on CT[10].
Since specimens obtained by TBPB originate from the centrilobu-
lar region of the secondary pulmonary lobule (i.e. a region where
respiratory and terminal bronchioles, as well as lymphatics, are
located), pathologies developing in these locations are more easily

diagnosed [11]. To date, only a few studies evaluated the value of
RP EBUS-guided TBPB in the differential diagnosis of DPLDs,
mostly because lung biopsy is considered the best way to obtain an
appropriate tissue specimen [2,6]. The few available studies
assessing the role of RP EBUS, performed both by forceps and cry-
oprobes, as a guide for TBPB in the differential diagnosis of
DPLDs [4,12], show that the diagnostic yield of RP EBUS is not
always better than the one achieved via lung biopsy, but the risk of
complications such as pneumothorax is statistically lower than
lung biopsy. 

Here, we assessed whether the RP EBUS TBPB could be safe-
ly and successfully employed in the differential diagnosis of OP
that affects the centrilobular area of a secondary lobule. Numerous
publications have confirmed the utility of RP EBUS not only in
localizing [13], but also in analyzing the internal structure [14] of
peripheral pulmonary lesions. This has been shown not only in
solid lesions, but more recently also in GGOs (pure and part-solid
type), although with a lower diagnostic yield. Izumo et al.
described RP EBUS images of GGOs [8]: the blizzard sign, as an
enlarged and diffuse hyperintense acoustic shadow, for pure
GGOs, and the mixed blizzard sign, as a diffuse heterogeneity with
several hyperechoic dots, linear arcs and vessels, for part-solid
GGOs. Other authors emphasized that the diagnostic yield increas-
es if the probe is positioned within the lesion, rather than adjacent
to it [13]. 

As for the sampling methods, transbronchial procedures have
usually been performed under fluoroscopic guidance [15], with or
without RP EBUS [3], and with or without guide-sheath (GS)
[13,16]. Avoiding fluoroscopy, however, avoids unnecessary expo-
sure to radiation, while the absence of GS allows reaching the
lesion more easily. Performing RP EBUS TBPB without fluo-
roscopy [17] and without GS [16] is therefore preferable. In the
cases presented in this study we have diagnosed OP with RP EBUS
TBPB, without a radiological guide but just computing the dis-
tance to the target lesion, with a videobronchoscope provided with
a wide working channel (3.2 mm) suitable for a quite large biopsy
forceps, thus sampling enough tissue to perform a histological
evaluation. 

We acknowledge that both RP EBUS and lung biopsy (cry-
obiopsy/surgical) have each some pros and cons. RP EBUS is asso-
ciated with fewer risks and/or complications than surgical biopsy,
and RP EBUS TBPB could be considered as a first step in the diag-
nostic workup for some kinds of DPLDs such as OP [18]. On the
other hand, lung biopsy and the transthoracic approach have a
higher diagnostic yield. Indeed, a careful analysis of the radiolog-
ical presentation is extremely important in selecting the best-suited
procedure, since pathologies characterized by peribronchiolar and
alveolar filling patterns are more easily visualized and more prop-
erly sampled by RP EBUS TBPB than those with a fibrotic pattern.
Nonetheless, we believe that the specimens obtained by cry-
oprobes could improve the diagnostic yield also in this setting [19].
Lastly, the presence of fluoroscopic guidance and GS do not seem
to be key in the diagnostic workup of pulmonary nodules, probably
because pluri-segmental diseases offer the opportunity of explor-
ing more bronchiolar routes. In our opinion, RB EBUS TBLB is
neither a “stairway to heaven” [20], nor a “road to nowhere” [21],
but simply a step on a “long and winding road” [22].
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