ANuNU:NMYSLEdINENYoLU:ISOUDATUQ
Bronchioloalveolar cell carcinoma Tuamamtio

Radiographic Features of Bronchioloalveolar Carcinoma
in Northern Thai people.

AnAdAnA quedds dufinn \danseind fuu Randn
Kittisak Unsrisong, MD.,  Juntima Euathrongchit, MD., Sanan Simarak, MD.,
515 @rlszialgge

Nirush Lertprasertsuke*, MD.

Department of Radiology, Chiang Mai University, Chiang Mai, 50200, Thailand.
* Department of Pathology, Chiang Mai University, Chiang Mai, 50200, Thailand.

Abstract

Purpose: To find incidence and describe the radiographic features of bronchioloalveolar carcinoma
(BAC) in northern Thai people.

Materials and methods: After institutional review board approval, 55 patients who were pathologi-
cal diagnosed BAC during 7 years (1999 - 2006) were reviewed. Only 30 patients (15 men and 15 female,
mean age 58.6 years, range 39 — 77 years) were available for chest radiographs or CT images and in-
cluded. We retrospectively studied each radiographic presentation and determined percentage of them.

Results: An incidence of BAC was about 8.74% among all primary lung cancers in northern Thai
people. We found a solitary pulmonary nodule or mass 36.67%, solitary air-space consolidation (pneu-
monic pattern) 16.67%, multiple lesions with nodular predominant 30% and multiple lesions with air-
consolidation predominant 16.67%. Most solitary lesion located in peripheral lung (90.1%) and had low
density on chest radiograph (83.33%). The pleural tail sign was discovered only on CT images. An indo-
lent course of disease and origination of tumor from a scar-like lesion were also seen. Metastasis to the
rib, spine, and brain were also seen in this study.

Conclusion: BAC in the north showed various radiographic patterns that the most frequently feature
was a solitary lesion, mainly nodule/mass. All multiple lesions showed large consolidation and multiple
nodules throughout the lungs. Many previously radiographic characters were observed in this study, es-
pecially a low density nodule and peripheral distribution.

Keyword: CT, Chest radiograph, lung cancer, Bronchioalveolar cell carcinoma
Abbrevation:  CT = Computed tomography; BAC = Bronchioalveolar cell carcinoma,
BAL = Bronchoalveolar larvage
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Introduction:

Bronchioloalveolar carcinoma (BAC) is a rare
subtype of lung adenocarcinoma, comprising less
than 4% of all reported lung cancer'”, and character-
ized by growth of the malignant cells along the
alveolar or terminal bronchiolar wall and using the
lung framework as stroma (lepidic-growth). It has
no invasion into the under stroma, blood vessels, or
pleura®. According to the World Health Organization
categorization (WHO), BAC has three histologic
types which are nonmucinous, mucinous, and mixed
nonmucinous and mucinous or indeterminate® .
The clinical hallmark is bronchorrhea in late presen-
tation of diffuse BAC* . Despite the extensively
described features of BAC on both plain radiography
and computed tomography worldwide, the features
of BAC in Thai’s population, which commonly
present in the late stage of disease, have not yet been
reviewed. This prompted us to study the incidence

and radiological features of pathological diagnosed
BAC cases in our hospital, which are representative
patients of the Northern Thai.

Materials and methods:

After institutional review board approval, 55
patients who were pathological diagnosed BAC
during 8 years (1999-2006) were reviewed. Only 30
patients (15 men and 15 female, mean age 58.6 years,
range 39-77 years) were available for chest
radiographs or CT images and included. We retro-
spectively studied each radiographic presentation
and determine percentage of them.

Radiological evaluation:

All available radiographs were reviewed by 3
radiologists (KU, JE, SS) to determine the presenting
radiographic patterns of BAC. The radiographic
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features, mainly base on conventional chest film,
were classified as solitary lesion or multiple lesions.

The solitary lesion group consisted of a
pulmonary nodule or mass and solitary lung
consolidation. A well-defined round or oval opacity
in the lung with < 3 cm in diameter was defined as
pulmonary nodule ©, while size of mass was > 3cm
in diameter. Recorded findings included location
(lobe and peripheral or central regions), size, margin,
presence of intralesional cavity (focal area of low
attenuation within the lesion), pleuropulmonary tail
sign (an untapered straight or undulating line
extending from a peripheral pulmonary lesion and
terminating in a small triangular density at the
pleura®). The central located lesions were defined
as lesions within the medial one third of the
hemithorax.

Focal air space consolidation (pneumonic
pattern) was defined as homogeneous increased
pulmonary attenuation that obscured the broncho-
vascular margins with the possibility of an air
bronchogram. In this group, we searched for air
bronchogram, intralesional cavity, and fissure bulging,
as well.

Other associated findings such as adenopathy,
pleural effusion, and bony thorax metastasis were
also studied. Evidence of distant metastasis from
other radiologic investigations and interesting
findings from chest CT scans were also recorded.

Results:

An incidence of BAC was about 8.74% among
all primary lung cancers in northern Thai people. We
found a solitary pulmonary nodule or mass 36.67%,
solitary air-space consolidation (pneumonic pattern)
16.67%, multiple lesions with nodular predominant
30%, multiple lesions with air-consolidation
predominant 16.67%. Diagram 1 showed distribution
of the solitary lesion that were solitary mass-5, soli-
tary nodule - 6 and solitary air-space consolidation
(pneumonic pattern) - 5.

Main solitary lesion located in peripheral lung
(90.1%) and had low density on chest radiograph
(83.33%, Fig 1) and proven by CT as pseudocavity
pattern in 2 cases (Fig 1 & 2). All lesions have
characteristic irregular or spiculate border (81.8%).
Two cases confirmed that this tumor is slow growing,
which time to detection lesion is about 36 and 48
months. Air bronchogram is also observed in
pneumonic group (Fig 3). The pleural tail sign was
discovered only on CT images. CT chest showed
incomplete surrounding ground-glass opacity
(incomplete CT halo sign) in 66.67%.

The multiple lesions consisted with 9 cases of
multiple lung nodules and 5 cases of a large area of
air-space consolidation with multiple nodules (Fig
4). All cases of multiple nodules scattered in both
lungs and ranged from 0.5 to 2 cm in diameter. In
contrast with the solitary group, most nodules had

Figure 1 a, b, c: BAC - solitary nodule pattern. Fig 1a, Chest radiograph PA upright of a 42 - year - old woman with no symptom shows
a 1.5 - cm low density pulmonary nodule at the periphery of the left mid lung zone (arrow) and closed up lesion on Fig 1b, spot film. Fig
lc, Chest CT reveals a cavity within this nodule. Also note presence of the pleural tail sign.
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Figure 2 a, b, c: BAC — solitary mass pattern. Fig 2a, Chest film PA upright of a 56 — year — old womance shows an irregular mass with
cavities at the right lung base, which is more clearly seen on the plain abdmen (Fig 2b). Chest CT (Fig 2¢) demonstrates a cavitary mass
with bubble radiolucencies of pseudocavity and presence of pleural tail at its anterior and posterior aspect.

well defined and smooth margin (77.8%). Small
intranodular cavity was detected 66.7% (Fig 5). CT
chest was available in 3 cases of air-space group that
revealed air bronchogram, CT angiogram sign and
low attenuation of lung consolidation. A crazy - paving
pattern was found in only one case.

An indolent course of disease and origination
of tumor from a scar-like lesion were also seen
(Fig 6). Adenopathy were seen in all groups, except
the solitary pneumonic group, while pleural effusion
found in all, except the solitary nodule group.
Metastasis to the rib, spine, and brain were also seen
in this study in solitary air-space consolidation and
multiple lesion groups.

Discussion:

The number of bronchioloalveolar carcinoma
(BAC) case diagnosed at Maharaj Nakorn Chiang
Mai hospital in the past 8 (1999-2006) years were
55 cases, which represented 8.74% of all primary
lung cancers. The incidence of BAC in our study is
higher than W.L. Read et al. study, reported less than
4% O and also higher than incidence from the
national cancer institute of Thailand during 2003-
2005 @, In 2005 the incidence of BAC was very high
and about 6.15% of the total bronchogenic carcinoma.
The higher incidence of lung cancer in the north than
other Thai regions® and improved diagnosis
technology could be influence factors of difference
incidence of BAC between our study and others.

BAC is rare subtype of lung adenocarcinoma
that malignant cells raised along the alveolar walls
and pure lepidic growth without stromal, vascular
and pleural invasion and indolent course®. WHO
has classified BAC into three histologic types:-
nonmucinous, mucinous, and indeterminate (mixed
nonmucinous and mucinous). Atypical adenomatous
hyperplasia (AHH) was added in WHO classification
as premalignant lesion since 2004, All of these
pathological patterns have closely associated to the
radiological findings %19

Liked the prior reports * > 1010 the solitary
nodule / mass was the commonest pattern (53.33%)
and followed by the multiple metastatic tumor liked
pattern. The multiple lesions with consolidation form
had prevalence equal to the solitary consolidation
pattern, about 16.67%. In solitary nodule group, most
of them were located periphery (90.9%), especially
inthe RUL. Another interesting finding in this study
was that most of the nodular lesions appeared as a
low density nodule on chest radiograph (83.3%). It
was shown by CT as intratumoral pseudocavities,
since nodule still had cystically dilated neoplastic
glands or patent of intranodular bronchi and
bronchioles®. The pathological change of pure
lepidic growth without alveolar wall collapse
demonstrated as pure ground-glass opacity on CT
image, while if there were some alveolar walls
collapsed, it would corresponded to heterogeneous,
low attenuation nodules on the images®.
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Adenocarcinoma, particularly BAC is well
recognized to be one of scar tumors with the possible
etiologic relationship with chronic inflammation
#1219 We also found one case that the tumor
originated from a previous scar (Fig 6). There were
two cases that the tumor doubling time over two
years, confirmed that BAC is slowly growth ¢ 31!
9. To our knowledge, no explanation of this
phenomenon was yet given.

Pleural tail sign is the result of desmoplastic
reaction to the peripherally located tumor, which
produces thickened fibrous stands radiating from the
tumor out along the interlobar septa to the pleural
surface 1. This finding was observed only on CT
images, not on the chest radiograph. Be carefully,
pleural tail sign is nonspecific and maybe found in
various chronic granulomatous pneumonias such as
chronic tuberculosis, nocardiosis, and blastomycosis
(15).

We categorized a solitary contiguous area of
lung consolidation as a solitary lesion, whether it
involved more than one lobe. This pattern could be
further subtype into localized (involved less than 1
lobe) or diffuse coalescent form V. Most of
consolidative pattern are a mucinous histologic
subtype and this radiograph could not be distin-
guished from infectious pneumonia %. However,
Aquino et al '® had point out that a consolidation
when associate with coexisting nodule (by CT scan)
or a peripheral distribution of the consolidation
should suggest a diagnosis of BAC.

Multiple pulmonary nodules or a combination
of both nodules and consolidation were categorized
as multiple lesions pattern, this pattern may be called
as diffuse pattern !9 In our study, these nodules
are rather uniform in sized and distribution throughout
both lungs, supporting the multicentric origin theory
of the disease ©. We did not found any finding to
differ between multiple nodules from BAC and from
extrathoracic pulmonary metastasis.

Many previously described CT scan findings of
BAC were also observed in this study such as
pleural indentation or pleural tail, ground-glass
opacity surrounding the lesion (CT halo sign),
pseudocavity, cavity, and air bronchogram in the
solitary pattern; low attenuation consolidation, CT
angiogram sign, fissure bulging, and air bronchogram
in the pneumonic pattern. A crazy-paving pattern is
also seen at the periphery of one of our multiple
lesions with consolidation form predominate case.
‘We had difference in percentage of each finding when
compared with the prior reports 1. These could
be from 1) most of cases were advanced cancer, 2)
small number of BAC cases, although we had
highest incidence in Thailand and 3) poor database
collecting (film loss) and difference of CT technique.
As improved technology in picture archiving and
communicating system (PACS) and radiologic
information system (RIS) to keep images and data,
these will help us to continue studying BAC,
deeply.

Figure 3a,b. BAC - pulmonic pattern. Chest film PA upright (Fig 3a) and lateral (Fig 3b) show airspace consolidation at the basal
segment of right lower lobe with tubular radiolucencies of air bronchogram (arrow).
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Figure 4: Chest film PA upright of a 45 - year - old woman shows
airspace consolidation in the right middle and lower lung fields
with multiple tiny nodules in the remaining lungs. Note 7th right
posterior rib destruction (arrow).

Figure 5: Chest film PA upright of the 51 - year - old man

demonstrates multiple circumscribed nodules in both lungs. Some
nodules have small cavities (arrow).

a; 29-7-1990

Figure 6 a, b, c: Serial chest radiographs of a 68 - year - old man.
Initially, there was a scar - liked opacity in the left upper lobe (Fig
6a). Note gradual enlargement of the lesion to be a spiculated
nodule (Fig 6¢) within 4 - years, later.

Conclusion:

BAC in our people is not uncommon (8.74% of
all primary lung cancer) and had various radio-
graphic presentations that the most frequently pattern
was a solitary lesion, mainly nodule/mass. Multiple
lesions composed of both consolidation and multiple
nodules throughout lungs in different scale. Many
previously described typical radiographic findings
had been observed in this study. We found that the
combined low density nodule with peripheral
distribution was characteristic pattern of BAC on
chest radiograph.

Solitary lesion distribution

0- Mass or nodules, total 11 cases (5 cases of solitary mass
and 6 cases of solitary nodule)

#- Pneumonic pattern total 5 cases

Diagram 1: Location of solitary lesion in each lobe. Solitary
lesion distribution:
o -Mass or nodule, total 11 cases (5 cases of solitary mass
and 6 cases of solitary nodule).
Pneumonic pattern, total 5 cases.
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