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Pulmonary Vein Variation: A Case report study
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Introduction: The heart consists of four chambers: the right atrium, right ventricle, left atrium,
and left ventricle. Pulmonary veins return oxygenated blood from the lungs to the left atrium,
typically through four veins—two from each lung—entering the left atrium independently.
Awareness of these variations is crucial for clinicians, particularly in procedures involving
pulmonary veins and cardiac arrhythmias. This report presents a cadaveric case demonstrating
an anatomical variation of the pulmonary veins.

Case Report: During routine cadaveric dissection in the anatomy laboratory, an anatomical
variation was observed in a male cadaver estimated to be between 65 and 70 years of age. Two
pulmonary veins from the left lung exhibited an anastomosis before entering the pericardial
cavity and subsequently drained into the left atrium as a single vessel. The course and position
of all other cardiac and adjacent thoracic structures were found to be normal, with no additional
anatomical anomalies and variations.

Conclusion: This case emphasizes the importance of recognizing anatomical variations in
pulmonary venous drainage. Comprehensive knowledge of thoracic anatomy, including rare
vascular patterns, is essential for accurate diagnosis, surgical planning, and avoiding potential
intraoperative complications.
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Introduction

The heart is a muscular organ located in
the middle mediastinum,

establishing distinct systemic and pulmonary
venous systems (4-5). The posterior wall of the
left atrium forms the oblique pericardial sinus

responsible  for and contains openings for pulmonary veins (5).

pumping blood throughout the body. It
measures approximately 12 x 9 cm and weighs
about 330 g in males and 245 g in females (1,
2). Oxygen-poor blood is pumped from the right
ventricle to the lungs for gas exchange, with
about 7% of the total blood volume residing in
the pulmonary circulation (2). Oxygen-rich
blood returns to the left atrium via the
pulmonary veins (3). Anatomically, the left
atrium lies at the base of the heart, receiving
blood from four pulmonary veins and directing
it to the left ventricle (4). The development of
the pulmonary vein system is complex,
originating from the splanchnic mesoderm and
initially connected to the systemic venous
network (4). Over time, this connection is lost,

Although pulmonary vein variations were once
considered rare (5), recent studies report such
anomalies in up to 36% of individuals (5).
Awareness of these variations is crucial for
clinicians, particularly in procedures involving
pulmonary veins and cardiac arrhythmias. This
report presents a cadaveric case demonstrating
an anatomical variation of the pulmonary veins.

Case presentation

Thin 2024, during routine anatomical
dissection at the Anatomy Department of llam
University of Medical Sciences, a male cadaver
estimated to be between 65 and 70 years old was
examined. The cadaver had been preserved
using standard  formaldehyde  fixation
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techniques and was utilized for educational
purposes during an anatomy practical session.
Upon dissection of the middle mediastinum, the
pericardium was incised, and the heart was
carefully  detached from its vascular
connections. During the process of isolating the
pulmonary veins entering the left atrium, an
anatomical ~ variation  was  observed.
Specifically, instead of the usual two left
pulmonary veins (superior and inferior), a single
left pulmonary vein was identified entering the
left atrium. To further investigate this anomaly,
both the posterior surface of the left atrium and
the pericardial reflections were examined. A
single opening for the left pulmonary vein was
confirmed in the anterior view of the oblique
pericardial sinus. In contrast, the right
pulmonary veins appeared normal, with both
superior and inferior veins present and entering
the left atrium as expected. Closer examination
revealed that two pulmonary veins emerged
from the left lung hilum but joined shortly
before reaching the pericardium, forming a
single common trunk that entered the left
atrium. The heart and mediastinal structures
were otherwise anatomically normal, with the
left atrium showing no abnormalities in size or
volume. The overall location and orientation of
the heart were consistent with standard
anatomical descriptions found in reference
literature.

Conclusion

A review of the existing literature revealed
a lack of documented cases reporting
anatomical variations of the left pulmonary
veins. Anatomical differences in pulmonary
venous return can influence cardiac
hemodynamics and may alter blood flow
patterns into the left atrium, potentially
contributing to conditions such as atrial
fibrillation. Awareness of these variations is
particularly important in the context of thoracic
and cardiovascular surgery, where detailed
anatomical knowledge is essential for effective
planning and successful outcomes. Recognizing
deviations from normal anatomy not only
enhances diagnostic accuracy but also aids in
minimizing intraoperative complications.
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