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Introduction

In lung transplantation surgery, the pulmonary veins
(PVs) are anastomosed by connecting each atrium of the
donor and recipient. However, if there are anomalies in the
recipient PV or if the left atrium (LA) is too small to hold
with a clamp, it is impossible to make a single LA cuff. To
overcome these difficulties, several alternative methods
have been suggested. In this study, we propose a new LA
anastomosis technique that is easier and safer than previ-
ously reported techniques.

Surgical technique

After the LA is circumferentially isolated from the peri-
cardium, the LA is clamped as proximal as possible using a
Satinsky clamp to sufficiently include the point of the
junction where the superior and inferior PVs drain into the
LA. If a sufficient LA cuff cannot be secured for several
reasons, our technique can be used. First, the proximal
parts of both PVs are clamped using a Satinsky clamp, and
the stapler line of the PV is resected (Fig. 1A). Then, the
medial parts of 2 separate veins are sutured together di-
rectly with a wide septum to create an oval cross-sectional
cuff. To reduce the time taken for suturing, a continuous
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Fig. 1. (A) The proximal parts of the superior and inferior pulmo-
nary veins (PVs) are clamped using a Satinsky clamp, and the sta-
pler line is timmed. (B) The medial side of the PVs is sutured with
a wide septum to recreate an oval cross-sectional cuff. (C) The
atrial cuff of the donor and the neo-cuff of the recipient are anas-
tomosed. (D) To drain the remaining preservation solution and air,
the blood is flushed by partially loosening the clamp.

suture is preferred over an interrupted suture, and it is bet-
ter to place the knot outside the PV (Fig. 1B). Subsequently,
the donor’s LA cuff and the newly created neo-cuff are
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Fig. 2. Three-dimensional reconstructed chest computed tomog-
raphy showing the left atrium and pulmonary veins, anastomosed
using our technique. (A) Anterior view. (B) Posterior view.

connected by performing conventional continuous sutures
using 4-0 polypropylene (Fig. 1C). The last few sutures are
left loose without being tractioned. The Satinsky clamp is
then slightly loosened to remove the air inside the LA and
to flush blood (Fig. 1D). After confirming that there is no
severe bleeding at the suture site, the clamp is removed,
and the last sutures are tied.

The patient provided written informed consent for the
publication of clinical details and images.

Discussion

In 1988, Patterson et al. [1] first proposed PV anastomo-
sis using the LA cuff, and this method has been accepted
as the gold standard until now. However, if an insufficient
LA of the recipient is clamped, alternative anastomosis
techniques are required. In a report by Robert et al. [2],
when a sufficient LA cuff of the recipient was not secured,
a slit was made on both PVs to face each other. The slits
were then sewn to create a common ostium (i.e., a neo-
cuff). However, this technique had the following limita-
tions. First, a slit is induced in the inner side of both PVs
and then they are sewed together to each other again.
Thus, this technique is technically complex and requires
2-3 times more surgical time than the conventional anas-
tomosis of atrial cuffs. In contrast, in our method, there is
no slit incision. Furthermore, both the superior and inferi-
or veins are directly sutured back together to form a wide
septum that makes an oval cross-sectional cuff, which re-
duces the complexity and surgical time. Second, similar to
the standard technique, severe cardiac traction is required
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to secure an operative view, especially in anastomosis of
the left lung. Third, clamping and opening the PV leads to
a narrow and short inner diameter compared to when the
vessel is filled with blood, which prohibits a detailed and
precise common ostium (Fig. 2).

In this study, we modified this neo-cuff technique to
overcome these shortcomings. Oto et al. [3] reported vari-
ous techniques for the reconstruction of inadequate donor
atrial cuffs, which included a method of creating an oval
cross-sectional cuff by inducing a wide septum through
direct suture of the inside of the separated PVs when the
superior and inferior PVs were separated. This is a familiar
technique for thoracic surgeons as it is similar to the meth-
od of airway reconstruction after carinal resection [4]. The
technique suggested in this study does not require severe
traction of the heart, even in patients with cardiomegaly,
as the suture is far from the heart in LA anastomosis.
Moreover, unlike Robert’s method, there is no slit incision
in our method, which may reduce the time and complexity
of surgery.
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