Indian Journal of Basic and Applied Medical Research; March 2019: Vol.-8, Issue- 2, P. 240 - 244

Original article

The cadaveric study of pulmonary veins and its variations

Dr.. C.Adline Misba

Department of Anatomy,
Name of the Institute/college: Govt.Stanley Medical College

Corresponding author :D.J.K.Raja

Abstract:

Background: Pulmonary veins carry oxygenated blood from the lungs to left atrium. The drainage pattern of pulmonary
veins knowledge is essential to carry out procedures involving pulmonary veins. This study aims to find out the variations in
the number of right and left pulmonary veins which drains into the left atrium.

Methods: The present study was done on embalmed 60 human cadavers’ hearts during the first year MBBS dissection
period of Govt.Stanley Medical College, Chennai

Results: In 12 out of 60 hearts shows 2 pulmonary veins on right and 1 pulmonary vein on left(20% ), 2 hearts shows 1 on
the right and 1 on the left(3.3%) and 1 heart shows 4 on the right and 3 on the left(1.6%). Totally 25 hearts out of 60 hearts
showed variations(41.6%).

Conclusion: The knowledge of variations of the pulmonary veins is helpful for the cardiologists and cardiovascular
surgeons and radiologists to do the surgical and radiological procedures of left atrium.
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Introduction:

The left atrium lies posteriorly and forms the base of the heart. It is positioned behind and to the left of right
atrium[1]. Pulmonary veins are usually four in number, two on superior and two on inferior in the left atrium.
They originate from capillary networks in alveolar walls and return oxygenated blood to left atrium. Pulmonary
veins, two from each lung carry oxygenated blood from the lung to the left atrium. The pulmonary veins are
devoid of valves[2]. A small amount of blood is also drained from the lungs by the bronchial veins. The
knowledge of variations are much importance to cardiovascular surgeons during thoracotomy, pneumonectomy,
pulmonary lobectomy and in radiological procedures.

Pulmonary veins have been known to play an important role as the triggering focus of the electrical activity in
atrial fibrillation . The successful treatment of atrial fibrillation by radiofrequency ablation of the ectopic foci can
be made possible only by having accurate knowledge on the normal anatomy of pulmonary veins. The study is
to find out the variations in the number of right and left pulmonary veins which drained into the left atrium. It
has been found that variations in pulmonary venous anatomy were seen in 36% of patients according to Marcom
et al.[3] Electrophysiologically , the left atrium is just as likely as the right atrium to contribute for the
perpetuation of the fibrillatory process[4].
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Material and Methods:

The present study was done on 60 embalmed hearts which were seen during the routine cadaveric dissection of
the first year MBBS from govt. Stanley medical college, Tamilnadu, the Department of Anatomy. Left atria of
these hearts were studied from external aspect, for the variations in the number of pulmonary veins which
drained into it. Left atrium were opened by making a lateral wall incision along the whole length of the left
atrium and upto the interatrial septum and the number of pulmonary veins which opened into the left atrium
were identified and documented. Each left atrium was inspected for its variations of the number of the
pulmonary veins and its ostium.

Observations and Results:

TABLE 1-Shows the pulmonary veins draining into left atrium in the present study

Sl.no. No. Of pulmonary vein | No. Of pulmonary No. Of hearts Percentage
ostium
Right Left Right Left
1 2 2 2 1 12 20
2 1 1 1 1 2 3.3
3 4 3 4 3 1 1.7
4 2 2 2 2 35 583
2 2 1 2 10 16.7

1.7 % of the cadaveric human hearts has showed variations present on right and left pulmonary veins only in the
present study and 23.3percentage shows single left pulmonary ostium in this study.

Discussion:

Approximately 70% of the general population has four pulmonary veins: right superior and inferior and left
superior and inferior pulmonary veins, with four independent ostia [3]. Marom EM et al., divided the pulmonary
vein and its drainage orifices into 6 patterns on the right side and 2 patterns on the left side [5]. According to his
study, the most common drainage pattern was two pulmonary veins, each on right and left side, with two
separate ostia. The next common drainage pattern on the right side was three pulmonary veins with three ostia
(24%) and on the left side, they noticed a single pulmonary vein with a single ostium in14% of specimens.
Earlier, it was found that, variations in the right pulmonary vein drainage were more common than those on the
left [5]. Lovesh et al in his study states that there were no abnormalities simultaneously present on both the sides
of pulmonary veins[6] . But in the present study, about 1.7% of hearts showed variable pulmonary veins on the
right side and showed variations on the left pulmonary veins.

In the right pulmonary vein, the frequency of each branching type differed greatly from that of previous reports
[7].L.C. Prasanna et al had found that by confluence of either superior pulmonary veins or both inferior
pulmonary veins, or of the superior and inferior pulmonary veins on one side. The latter appeared as a single
ostium and it is present in 12-25% of the general population, which is commonly seen on the left side, as was
seen in his study[8] (single left pulmonary ostium seen in 23.3% cadavers in the present study).

The ectopic beats arise from these anomalous veins. This greater variability in pulmonary venous anatomy than
expected could substantially alter the success rate of radiofrequency ablation, as ectopic foci may go untreated
in variant veins[5]. Pulmonary veins play a critical role in the pathophysiology of atrial fibrillation. Knowledge
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of normal pulmonary venous anatomy is essential for preablation planning and for evaluation of postablation
complication[7]. Surgeons usually ligate and divide the right inferior pulmonary vein (PV) without meticulous
attention to its tributaries when performing right lower lobectomy because the former generally consists of the
right lower lobe vein only[9].

Variations in pulmonary venous anatomy was reported in 36% of patients[10] and ectopic beats can arise from
these anomalous veins[11]. Lovesh et al has suggested a classification of the number of pulmonary veins and
pulmonary ostium on right and left separately which will be helpful for the cardiothoracic surgeons and
radiological procedures[6] .

Conclusion:

Hence, the knowledge about the variations in the pulmonary veins is required for the cardiologists and
cardiothoracic surgeons to do surgical procedures like pulmonary lobectomy, pneumonectomy, thoracotomy,
treating atrial fibrillation and especially for cardiovascular procedures and radiological procedures as there are

variations even in the present cadaveric study at a considerable percentage.

FIG 1 SHOWS LEFT SIEH: CORNE PLILESOMRARY W WTH TWW
PLALRACIRARY QS TILIR ARD RHEHT SIDE TWIO PLILBORARY
WE HNIS

Fag 1 shows lefl pulmaonary vem with one cstiem 2sd nght side 2 pulmonary veins
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