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Abstract:

Background: Azygos lobe is a rare, anatomical variation found in the upper lobe of the right lung. Typically
located in the apico medial region of the right lung, the azygos lobe is separated from the rest of the right upper
lobe by a visible fissure called the azygos fissure. It is not considered a true separate lobe, as it lacks its own
bronchus and does not correspond to a specific bronchopulmonary segment. Radiologically it is a rare
paratracheal opacity. Prevalence is 1% in cadaveric specimen,0.4% in chest radiograph and 1.2% in HRCT. It
is developed embryologically when the posterior cardinal vein migrates through the upper lobe of the lung.
Materials and Method: CXR film and CT scan film were obtained from the Department of Radiodiagnosis and
Respiratory Medicine, RIMS. Consent were taken from the patient. Place of study: Department of Anatomy in
association with, Radiodiagnosis and Respiratory Medicine Department, RIMS.

Case series: Case 1: A 70 years old, male, presented with complaints of dyspnea and chest pain and patient is
known case of Chronic Obstructive Pulmonary (COPD) under supportive treatment. Chest X-Ray shows a linear
opacity extending from apex of right lung to mediastinal border. NCCT were taken for further evaluation and it
revealed presence of fibro parenchymal band extending from the apex of right lung to the mediastinal surface
with inward concavity separating and forming an accessory lobe. Case 2: A case of road traffic accident of a
male aged 25 years with complain of chest pain. Chest X-Ray was taken and azygos lobe was detected
accidentally. Case 3 and 4 underwent only CT scan and revealed azygos lobe.

Conclusion: The azygos lobe often discovered incidentally during radiological examinations and the awareness
of its anomaly is crucial especially for anatomist, surgeons, radiologist and respiratory medicine. The fine convex
line that crosses the apex may mimic the appearance of pleural line seen in pneumothorax. The consolidation of
the azygos lobe may mimic a lungs mass. A comprehensive knowledge of this anatomical variant is vital to avoid
complications during thoracoscopic surgery. From an Anatomist’s perspective, the azygos lobe represents a
fascinating example of anatomical variation and developmental complexity within the thoracic cavity.
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I.  Introduction

The azygos lobe or lobus azygos is a rare anatomical variant present in the upper lobe of the right lung.
This malformation was first described by Wrisberg in 1778'. It does not correspond to a specific independent
bronchopulmonary segment of the lung and according to many authors, the term “azygos lobe” is a misnomer
because this part of the lungs does not have its own bronchus or vessels?. It is a most well-known lung
malformation and most common in the right lung but cases in the left lung has also been reported®*. This anomaly
was first recorded by Wrisberg in 1777 on right and left lungs of a three years old boy>®. The azygos lobe was
detected incidentally by classical radiography and modern clinical imaging methods”®. Despite a being common
malformation, there are presently few anatomic details concerning the azygos lobe. This potential lobe has been
called to the attention during thoracic surgery. The incidence reported to be at a range from 0.2% to 1.2 %0112,
The prevalence in the clinical setting is 0.4% in chest radiograph, 1% in anatomical dissection and 1.2% in HRCT
3,13

An azygos lobe is developed embryologically when the posterior cardinal vein migrates through the
upper lobe of the right lung'%. As a result, two pleural layers are carried through the right upper lobe creating a
fissure known as the azygos fissure. Four pleural layers are carried through the right upper lobe creating the azygos
fissure. It is a lobe separated from the rest of the lung by a deep groove called an azygos fissure which consist of
a folds of parietal pleura wrapped around the azygos vein to form “meso azygos”'”. It is presumed that the cause
of azygos fissure is genetic and depends upon an autosomal dominant gene'®. The azygos fissure can be classified
base on the size and position of the associated azygos lobe which appears in imaging particularly Chest X-Rays,
Type A: the fissure is more horizontal, with azygos lobe extending laterally to the apex of the lung, Type B: The
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fissure is more vertical, with the azygos lobe occupying a more central position, Type C: The fissure is more
medial with the azygos lobe located closer to the mediastinum 7. While most of the posterior cardinal veins
regress during embryological development, the right-sided supracardinal veins form a portion of the inferior vena
cava, the intercostal veins, the hemiazygos vein, and the azygos vein. Interestingly, the failure of regression of
left-sided supracardinal veins has been reported. This failure leads to such anomalies as the persistence of left
superior and inferior vena cava'®!?. Normally, the posterior cardinal vein migrates over the apex of the right lung
to its final position in the mediastinum.

The nerve supply of an azygos lobe is analogous to the nerve supply of any other segments of the lung.
The hilum of each lung contains a pulmonary plexus composed of efferent and afferent nerve fibers from the
vagus nerve as well as fibers from the sympathetic trunk and cardiac nerve plexus®.

The characteristic features observed in the radiological findings are tear drop or comma or linear shaped
shadow corresponding to an aberrant fissure between the shadow and a triangle shaped parietal shadow known as
triagonum parietale and a denser ovoid shadow indicating the confluence of the azygos vein with superior vana
cava’l. Despite the fact that many cases of the azygos lobe are described, the knowledge about it among the
clinicians is still insufficient. Lack of this knowledge may lead to the diagnostic failures and surgical difficulties.
It is important to be able to recognize the presence of a right azygos lobe to prevent the wrong interpretation
during studying and reading various chest radiologic images.

II. Method

Four cases of azygos lobe were found in patients during the radiological examinations of the thorax in
the Department of Radiology, RIMS, Imphal. The study was then performed in association with Department of
Radiodiagnosis and Department of Respiratory Medicine, RIMS, Imphal. The imaging data and medical history
were collected from the Radiodiagnosis and Respiratory department. The written informed consent was taken
from the patients. The subject’s medical records were reviewed for the clinical manifestations, past known disease
and outcomes. Out of four cases, Case 1 underwent chest X-Ray and CT scan, Case 2 underwent only chest X-
Ray and Case 3 and 4 underwent only CT scan. The measurement of the azygos lobe was done by using Horos
DiCom viewer.

CASE 1

A 70 years old male with a history of heavy smoking and chronic obstructive pulmonary disease (COPD)
currently on supportive treatment presented with chest pain and dyspnea. Chest X-Ray revealed a linear opacity
in the right upper zone (Fig.1). Extending from apex of the right lung to the mediastinal border.

Non contrast CT scan were taken for further evaluation. A fibro parenchymal band extending from the
apex of right lung to the mediastinal surface with inward concavity separating the azygos lobe was observed on
CT (Fig.2). Tear drop sign was observed in the coronal view of CT (Fig.3). Right anterior truncus artery is seen
arising from the right pulmonary artery just medial to the right main bronchus and bifurcates into two branches,
the first branch supplying the azygos lobe (Fig.4). Second branch gives rise to segmental arteries to apical(Al),
posterior(A2) and anterior(A3) bronchopulmonary segments of the upper lobe (Fig.5). Azygos lobe measurement
was also taken and it measured: 5.8 cm (Anteroposteriorly), 6.6 cm (Height) and 2.6cm (Transverse) in the apico-
medial aspect of right lung with azygos vein in the caudal end of the band at the level of 4th thoracic intervertebral
disc.

CASE 2

25 years old male came to the casualty after road traffic accident with complain of chest pain. Chest X-Ray was
taken and azygos lobe was detected on Chest X-Ray film showing azygos fissure crossing the right upper lung
field but no azygos vein (Fig.6).

CASE 3

30 years old male attended in the Chest Medicine OPD with complaints of recurrent cough with sputum. After
investigation was done Acid Fast Bacilli was found to be negative, CT scan was also done and revealed normal
lungs parenchyma but azygos fissure and azygos vein was seen in the mediastinal side of the upper lobe of right
lung (Fig.7).

CASE 4
60 years old male with known case of COPD presented in Respiratory Medicine Department with the complaints
of chest pain and dyspnea. Azygos vein n fissure was revealed on HRCT (Fig 8).
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Fig 2: Coronal view of Azygos fissure in Non contrast CT. A fibro parenchymal band extending from the apex
of right lung to the mediastinal surface with inward concavity separating the azygos lobe.
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Fig 3: Coronal & Axial view of the Azygos lobe showing azygos fissure with “Tear Drop” sign
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Fig.4: CT scan showing Right main pulmonary artery (1), Anterior truncus branch (2) and Descending Interlobar
branch (3). Azygos lobe measurement: 5.8 cm (Anteroposteriorly), 6.6 cm (Height) and 2.6cm (Transverse) in the
apico-medial aspect of right lung with azygos vein in the caudal end of the band at the level of 4th thoracic
intervertebral disc.
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Fig.6: Chest X-Ray: showing azygos fissure (yellow arrow), vein (blue arrow) and lobe.
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Fig.7: Coronal and Axial section showing azygos fissure azygos (yellow arrow), vein (blue arrow) and lobe.
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Fig.8: Axial and coronal section of CT showing azygos vein (blue arrow).

I11. Discussion

The first anatomical description of the azygos lobe was published by Heinrich Wrisberg in 1770. This
anatomical variation has clinical and clinical consequences. Despite the fact that many cases of the azygos lobe
are described, the knowledge about it among the clinicians is still insufficient. Lack of this knowledge may lead
to the diagnostic failures and surgical difficulties. It is important to be able to recognize the presence of a right
azygos lobe to prevent the wrong interpretation during studying and reading various chest radiologic images, since
it can mimic a mass, a lung abscess, pulmonary nodule or a bulla 22>2*, It might change the normal location of
the superior vena cava or cause right paratracheal opacity?. It could also be misidentified in AIDS patients with
tuberculosis, when a fistula between a large lymph node and the esophagus is seen?. Consolidation of the azygos
lobe can mimic a lung mass as stated by A. Chabot-Naud??,J.Wall and S.P?¢. They also mentioned that azygos
lobe is embryologically a part of the right upper lobe and its bronchial and arterial supply arises from the apical
or posterior segments of the right upper lobe. J Wall and S.P?, J.E. Takasugi?’ stated that left azygos lobe has
been reported as well, but it is extremely rare. Smith et al.?? reported that in thoracoscopic procedures, recognition
of the azygos lobe is particularly important as partial obstruction of surgical site during thoracoscopic
sympathectomy. Surgeons should be ready for different surgical procedures if they encounter the right azygos
lobe since its presence makes surgery using a thoracoscope more difficult, increasing the probability of bleeding
throughout the thoracic surgery?®3? and particularly during sympathectomies®'. Bancroft et al*? reported two cases
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where the phrenic nerve was coursing within the azygos fissure. Multiple cases of spontaneous pneumothorax
associated with an azygos lobe have been reported by J. Wall?® and G. Pradhan®. Recurrent hemoptysis, as a
complication of an azygos lobe has also been reported by Denega et al**. Changes in the intrathoracic pressure
may result in the “empty azygos fissure” phenomenon, in which the medial displacement of the azygos vein occurs
after the re-expansion of the collapsed lung, secondary to pneumothorax or pleural effusion as well as a shortened
meso-azygos>>-°.

P. Icard® described that in rare cases, the azygos vein aneurysm can also occur which may present as a
round or oval paratracheal shadow. In idiopathic or congenital cases, these aneurysms are commonly located in
the arch of the vein and remain asymptomatic or may be accompanied by pressure like or tightness sensation in
the chest. An untreated azygos vein aneurysm can predispose to the risk of rupture, thrombosis or pulmonary
embolism.

IV. Conclusion

The azygos lobe is often discovered incidentally during radiological examinations. Awareness of this
anomaly is crucial for Anatomist, Radiologist, Pulmonologist and Surgeons. The fine convex line that crosses the
apex may mimic the appearance of pleural line seen in pneumothorax. The consolidation of the azygos lobe may
mimic a lungs mass. A comprehensive knowledge of this anatomical variant is vital to avoid complications during
thoracoscopic surgery. The azygos lobe represents a fascinating example of anatomical variation within the
thoracic cavity providing unique insights into lung development and its associated variations, which can be of
particular interest for academicians, clinicians and researcher. As azygos lobe is a rare anatomical malformation,
since many anatomy textbooks and radiology atlases do not mention the right azygos lobe, this study with enrich
the existing literature with new data.
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