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The schema of the pulmonary arterioplasty of
various techniques.

CENTRAL MESSAGE

Vessels of different calibers are
often encountered when anas-

tomosing pulmonary arteries
during lung transplantation. Vari-
ants of the method we propose
can be used in such situations.

See Commentaries on pages 195 and 197.
Video clip is available online.

Vessels of different calibers are often encountered when
anastomosing pulmonary arteries (PAs) during lung trans-
plantation. In living-donor lobar lung transplantation
(LDLLT), grafts are taken from the donor’s lower lobes,
and pulmonary anastomosis sometimes requires adjustment
of the caliber of the blood vessels due to mismatch between
the donor’s and the recipient’s PAs. Among the solutions to
this problem, as we previously reported, is donor graft PA
plasty using an autopericardial patch to preserve the donor’s
lingular branch if the graft’s PA has a diagonal cut line.1,2

Other surgical techniques include using a tack suture or
direct plication of the recipient’s large PA. In cadaveric
lung transplantation (CLT), a PA size mismatch could
also be encountered because a giant PA can be seen in a
recipient with idiopathic pulmonary hypertension.3 Herein,
we reviewed the surgical techniques used in our institution
along with some new surgical techniques.
PATIENTS AND METHODS
Between 2008 and 2020, 263 lung transplants were performed at Kyoto

University Hospital. Of these, 19 patients underwent pulmonary arterio-

plasty to adjust the caliber of the PA due to caliber mismatch. We used 4

different techniques to anastomose mismatched PAs during lung

transplantation (Video 1). We retrospectively examined the frequency at

which each technique was used and the presence of complications. This

study was approved by the Kyoto University Institutional Review Board
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(No. R2389-1; February 24, 2021). All patients provided written informed

consent before surgery, allowing for the use of their clinical data.

Surgical Techniques
Direct plication. This procedure includes incising and opening the

main PA, followed by direct closure. After suturing, end-to-end anasto-

mosis was performed (Figure 1, A).

Tack suture. Before anastomosis, 1 stitch was placed in the main PA,

and the pocket was plicated. An important step in this procedure is repet-

itive suturing to avoid leaving a suture pocket. If caliber mismatch persists,

1 more stitch can be used to adjust the caliber mismatch (Figure 1, B).

Stapling. Before anastomosis, half of the main PA was stapled

obliquely, and the remaining part was anastomosed (Figure 1, C).

Autopericardial patching. When the PA incision line of the donor

graft was oblique, an autopericardial patch from the recipient was used. In-

traoperatively, the stump of the graft PAwas modified to ensure an optimal

cuff (Figure 1, D).
RESULTS
Patient Characteristics

The mean age of the 19 recipients was 47.5 � 15.2 years
(median age, 51 years; range, 3-64 years). Fifteen patients
underwent LDLLT, and 4 patients had CLT. Only 1 patient
(patient 15) underwent single lung transplantation, the other
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FIGURE 1. Operative techniques. The schema of the pulmonary arterio-

plasty of various techniques. A, Direct replication. B, Tack sutures. C, Sta-

pling. D, Autopericardial patching.

VIDEO 1. Videos of the 4 techniques during implantation are shown.

Direct plication: The dilated wall of the recipient’s pulmonary artery is

incised, leaving only the healthy portion. Anastomosis is performed after

suturing. Tack suture: The wall of the recipient’s pulmonary artery is

partially sutured and sewn in the pocket. Stapling: Half of the dilated pul-

monary artery wall is stapled, and the caliber difference is matched before

anastomosis. Autopericardial patching: After harvesting the pericardium,

the donor’s PA is patched in a back table. In this case, the edge of the peri-

cardial patch is supported to obtain the operation view. After trimming,

anastomosis is performed. Video available at: https://www.jtcvs.org/

article/S2666-2507(21)00403-X/fulltext.

Thoracic: Lung Transplant: Surgical Technique
18 patients underwent double lung transplantation
(Table 1).
Direct plication. This method was performed in patients 1,
7, 15, 17, and 19.
Tack suture. This procedure was performed before anasto-
mosis in patients 3, 5, 9, 11, 12, 13, 14, 18, and 19.
Stapling. This procedure was performed on 2 patients (pa-
tients 16 and 19). Both patients had dilated pulmonary ar-
teries due to idiopathic pulmonary hypertension.
Autopericardial patching. This procedure was performed
in 9 patients for all left-side cases (patients 2, 4, 5, 6, 7, 8,
10, 11, and 13). All of these patients were LDLLT
recipients.
Postoperative Complications
Twenty-four hours after transplantation, 1 patient (pa-

tient 3) presented with kinking of the PA, and a metallic
stent was inserted into the main PA. The other patients
had no major complications after reperfusion or transplan-
tation. All recipients’ PAwere patent during follow-up CT
6 months postoperatively. At the end of 2020, no PA
anastomosis-related deaths had been recorded.
DISCUSSION
Only few reports on PA caliber mismatch during lung

transplantation are available.4 In our study, 4 different
methods were used when PA caliber mismatch during
lung transplantation was encountered. These 4 techniques
made it possible to match the caliber difference in cases
where the recipient’s PA is dilated or in cases of living
lung transplantation. Complications related to the surgical
technique used occurred in only 1 patient.5 This was caused
by the abundant length of the PA after anastomosis and not
by the caliber difference. The length of the PA should be
carefully determined in addition to the caliber difference.
Close attention should be paid to the bite and stitch because
tight suturing can cause stenosis. Pulmonary vascular com-
plications after lung transplantation are associated with
high mortality rates. During LDLLT, the graft lungs are usu-
ally small, and vascular complications may be lethal. In our
study, there were no other PA anastomosis-related compli-
cations and no PA anastomosis-related deaths. These indi-
cate that our technique is safe and useful for CLT and
LDLLT.
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TABLE 1. Patient characteristics

Patient Age/sex Disease Operation PA plasty left PA plasty right Complication

1 49/F IPF LDLLT Direct plication No –

2 44/M OB after HSCT LDLLT Autopericardial patching No –

3 64/M IPF LDLLT Tack suture No Left PA kinking

4 49/F OB after HSCT LDLLT Autopericardial patching No –

5 57/F OB after HSCT LDLLT Autopericardial patching Tack suture –

6 48/M IPF LDLLT Autopericardial patching No –

7 27/F IPAH LDLLT Autopericardial patching Direct plication –

8 58/M IPF LDLLT Autopericardial patching No –

9 57/F IPH LDLLT Tack suture No –

10 22/F OB after HSCT LDLLT autopericardial patching No –

11 56/F IPF LDLLT Autopericardial patching Tack suture –

12 64/M IPF LDLLT Tack suture Tack suture –

13 59/F IPF LDLLT Autopericardial patch Tack suture –

14 57/F IPF LDLLT No Tack suture –

15 3/M PVOD LDLLT No Direct plication –

16 45/F IPAH CLT Stapling Stapling –

17 35/F ASD þ
Eisenmenger

CLT No Direct plication –

18 51/M IPAH CLT No Tack suture –

19 52/F IPAH CLT Tack suture, direct plication Stapling, tack suture –

PA, Pulmonary artery; F, female; IPF, idiopathic pulmonary fibrosis; LDLLT, living-donor lobar lung transplantation;M, male;OB, bronchiolitis obliterans;HSCT, hematopoietic

stem cell transplantation; IPAH, idiopathic pulmonary arterial hypertension; IPH, idiopathic pulmonary hemosiderosis; PVOD, pulmonary veno-occlusive disease; CLT, cadav-

eric lung transplantation; ASD, atrial septal defect.

Thoracic: Lung Transplant: Surgical Technique
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