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Abstract

Background: The azygos lobe is a rare anatomical variant seen in the upper lobe of right lung. It occurs during
embryological development due to the failure of posterior cardinal vein to migrate supero-medially. It is often an
incidental finding on imaging and is asymptomatic in majority of cases. Tuberculosis involving the azygos lobe is
extremely rare. Only a few cases of tuberculosis involving the azygos lobe have been reported in literature.

Case presentation: \We present a rare case report of tuberculosis infection involving the azygos lobe in a 57-year-old
male with history of chronic cough, fever, hemoptysis, and weight loss.

Conclusions: The azygos lobe is usually asymptomatic, but it may be misdiagnosed as bulla, lung cyst, or abscess. In
rare cases it may be associated with certain pathology such as tuberculosis, other infections, and lung cancer. Hence,

it is pertinent for a radiologist to be aware of this variant when reporting chest imaging cases.
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Background

The azygos lobe is a rare anatomical variant seen in the
upper lobe of right lung [1, 2]. It is typically seen in the
medial portion of the upper lobe of right lung [1-3]. It is
separated from the rest of the right upper lobe by an acces-
sory fissure, known as the azygos fissure [1, 2]. It occurs
during embryological development due to the failure of
posterior cardinal vein to migrate supero-medially [1, 2,
4]. Knowledge of this variant is vital, as it can potentially
be misdiagnosed as a lung cyst, bulla, abscess, or even a
neoplasm [2]. Azygos lobe is often an incidental finding on
chest radiographs or computed tomography (CT) thorax,
being asymptomatic in majority of cases [2]. In rare cases,
it may be associated with certain pathology such as tuber-
culosis, other infections, and lung cancer [5-7].

We present a rare case report of tuberculosis infection
involving the azygos lobe in a 57-year-old male. High-
resolution computed tomography (HRCT) thorax was
done using 32 slice Multidetector CT machine using thin
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sections (1 mm slice thickness). Final diagnosis of pul-
monary tuberculosis (TB) was made by demonstrating
acid-fast bacilli (AFB) on sputum microscopy and Quan-
tiFERON-TB Gold test (QFT), as per the current guide-
lines [8].

Case presentation
A 57-year-old male patient presented with chronic
cough and fever for 5 weeks. There was history of loss of
weight and appetite. He had three episodes of haemop-
tysis in the last 2 weeks. He was a known smoker with 15
pack years and an occasional drinker. There was no past
history of significant lung disease. Clinical chest exami-
nation did not reveal any wheeze or rhonchi. Frontal
chest radiograph revealed ill-defined nodular opacities
in bilateral upper lung zones. A right paratracheal opac-
ity suspicious for azygos lobe was also reported.
Subsequently, a high-resolution computed tomogra-
phy (HRCT) scan of the thorax was performed. HRCT
thorax revealed multiple patchy nodular opacities in
peri-bronchovascular distribution involving the middle
lobe of right lung, superior segment of right lower lobe,
and bilateral upper lobes (Fig. la—d). Few associated
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azygos lobe (yellow arrow) and left upper lobe (black arrow)
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Fig. 1 a-d Axial HRCT thorax demonstrates. a Nodular opacities in bilateral upper lobes (white arrow) with tree-in-bud nodularity in right upper
lobe. b Azygos fissure and lobe (yellow arrow) showing nodularity within. ¢ Azygos vein (black arrow) seen as a thick curvilinear density caudal to
the azygos fissure. Nodularity within azygos lobe and right upper lobe was also seen. d Coronal HRCT thorax demonstrates lung nodules within the

tree-in-bud nodules were also seen (Fig. 1a). In addition,
an azygos lobe was revealed. Nodularity of varying sizes
was also revealed within the azygos lobe (Fig. 3b—d). No
significant mediastinal or hilar lymphadenopathy was
seen. Other mediastinal structures appeared normal.

Patient was prescribed levofloxacin for 1 week. Spu-
tum for acid-fast bacilli (AFB) and QuantiFERON-TB
Gold test (QFT) were performed which yielded a posi-
tive result for Mycobacterium tuberculosis. First line
anti-tuberculous drugs were commenced as per the
current protocol and advised to continue follow-up at
the outpatient department and the Directly Observed
Therapy, Short-Course (DOTS) centre.

Discussion

The azygos lobe is a rare anatomical variant of the lung,
first recognized by Heinrich August Wrisberg in 1777
[9]. It is encountered in approximately 1% of anatomical
specimens, 0.4% of chest radiographs and 1.2% of high-
resolution CT (HRCT) thorax scans [1, 2].

The azygos vein is a unilateral vein, formed by the right
ascending lumbar veins and right subcoastal veins [10,
11]. It enters the thoracic cavity at the T12 vertebral level
through the aortic hiatus [11]. It ascends anterolateral to
the thoracic vertebral column and joins the superior vena
cava at T4 vertebral level [10]. On chest radiograph, the
normal azygos vein forms the right cardiomediastinal
contour.

During embryological development, the posterior car-
dinal veins regress completely except for a small proximal
segment on the right side [10, 11]. This precursor of the
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azygos vein normally migrates medially over the right
lung apex [1, 10, 11]. If the right posterior cardinal vein
fails to migrate medially and in turn penetrates through
the upper lobe of right lung, it creates an azygos fissure
[1, 2, 4]. The portion of the upper lobe superomedial to
the azygos fissure is termed as the azygos lobe. It has 4
layers of pleura (2-folds of visceral pleura and 2-folds of
parietal pleura) [1, 4, 11]. The azygos lobe is not consid-
ered a true accessory lobe as it does not have a separate
bronchus or vascular supply [10, 12].

The azygos fissure can usually be identified on fron-
tal chest radiographs [1]. On chest radiograph, the azy-
gos fissure may be seen as a curvilinear opacity within
the upper right lung zone with its concavity towards
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the upper mediastinum (Fig. 2a, b). A tear drop-shaped
structure representing the azygos vein can be seen at the
inferior aspect of the azygos fissure (Fig. 2a, b) [1, 13].
However, it can be misdiagnosed as on chest radiograph
as bullae or displaced fissures are possible mimics [12].
Computed tomography (CT) of the thorax has supe-
rior capability of characterizing the morphology as well
as presence of any pathology within the azygos lobe [1, 2,
14]. Furthermore, it can differentiate between azygos lobe,
bulla and lung cyst. The azygos fissure is distinctly visible
as a curvilinear density in the right upper lobe (Fig. 3a). It
is usually C-shaped, but its morphology depends on the
size of the azygos lobe [1]. The azygos vein can be seen as

azygos vein (white arrow)

Fig. 2 a, b Chest radiograph of normal azygos lobe and fissure. a Frontal chest radiograph demonstrates the azygos fissure (yellow arrow) and
azygos vein (white arrow). b Magnified image of the same radiograph demonstrates the azygos fissure (yellow arrow) and the tear drop shape of

Fig. 3 a, b HRCT thorax of normal azygos lobe and fissure. a Axial HRCT thorax image demonstrates the azygos fissure as a C-shaped thin
curvilinear density (yellow arrow) and the azygos lobe (black arrow) medial to it (courtesy of Dr. Ramesh Giti, MD, Mashhad University of Medical
Sciences, Mashhad, Iran). b Axial HRCT thorax shows the azygos vein as a thicker band (yellow arrow) within the right upper lobe
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a thick curved structure at the inferior aspect of the azygos
fissure (Fig. 3b).

Tuberculosis of the azygos lobe is rare with only a few
reports in literature [5]. The classical features of pulmonary
TB on CT thorax are lung nodules, miliary opacities, medi-
astinal and/or hilar lymphadenopathy, pleural effusion and/
or pleural thickening, cavities, and lung consolidation [8].
Chronic tuberculosis may show fibrotic changes along with
bronchiectasis and may cause significant architectural dis-
tortion of the lung parenchyma [8]. Centrilobular nodules
showing “tree-in-bud” appearance are a common occur-
rence in pulmonary TB [8, 15, 16].

Sputum smear microscopy for AFB is one of the most
used investigations for detection of pulmonary TB in devel-
oping nations [17]. Culture & nucleic amplification meth-
ods for tuberculosis are further recommended owing to
their superior sensitivity [18].

The azygos lobe can also have surgical implications as it
hinders the extrapleural approach to the esophagus dur-
ing thoracotomy procedure [19]. Hence, it is pertinent for a
radiologist to be aware of this variant.

Conclusions

The azygos lobe is usually an incidental finding in chest
radiograph or CT thorax scans. It is usually asympto-
matic, but it may be misdiagnosed as bulla, lung cyst or
abscess. Only a few cases of tuberculosis involving the
azygos lobe have been reported in literature. We present
such a rare case of tuberculosis involving the azygos lobe.

Abbreviations

CT. Computed tomography; HRCT: High-resolution computed tomography;
TB: Tuberculosis; AFB: Acid-fast bacilli; QFT: QuantiFERON-TB Gold test; DOTS:
Directly Observed Therapy, Short-Course.
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