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Successful balloon angioplasty for inferior vena cava-right atrium
anastomotic stenosis following orthotopic heart transplantation

Ortotopik kalp nakli sonrasinda gelisen inferior vena kava-sag atriyum anastomozundaki
darligin balon anjiyoplasti ile basarili tedavisi
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Stenosis formation at anastomotic sites following cardiac
transplantation is a rare complication. These strictures
can be overcome surgically or percutaneously. A 54-
year-old man underwent orthotopic heart transplantation
for end-stage dilated cardiomyopathy. Size mismatch
between the recipient and the donor resulted in a tight
bicaval anastomosis. After seven days postoperatively,
the patient developed significant bilateral leg edema. On
the tenth postoperative day, he underwent right heart
catheterization, and with the injection of contrast material,
a stricture was noted at the anastomotic line between the
inferior vena cava and the right atrium. The mean pres-
sure gradient at the level of the stenosis was 8 mmHg.
The stenotic segment was dilated using a Tyshak Il per-
cutaneous valvuloplasty catheter. At the end of the proce-
dure, the mean pressure gradient decreased to 2 mmHg
and dilatation was confirmed by venography. Leg edema
diminished a few days after the procedure. Hence, the
use of a pulmonary balloon catheter for stenotic lesions
at the level of anastomosis line between the inferior vena
cava and the right atrium yielded a desirable result.
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Total orthotopic heart transplantation is performed for
various end-stage heart and lung diseases. The most
widely used technique includes total removal of the
recipient’s atria, bicaval end-to-end anastomosis, and
anastomosis of the pulmonary veins.' Although it is
a highly suitable technique for patients with end-stage
heart/lung failure, some postoperative complications

Kalp transplantasyonu sonrasi anastomoz bélgesinde
darhk olusumu nadir bir komplikasyondur. Bu darliklar
cerrahi veya perkutan yolla tedavi edilebilir. Elli dort
yasinda erkek hastaya son evre dilate kardiyomiyopati
tedavisi i¢in ortotopik kalp transplantasyonu uygulandi.
Alici ile verici arasindaki uyumsuzluklar bikaval anas-
tomozun gerginlesmesine neden oldu. Ameliyattan
sonra yedinci ginde hastada iki tarafli ciddi bacak
6demi gelisti. Onuncu giinde sag kalp kateterizasyo-
nu yapildi ve kontrast madde injeksiyonu ile birlikte,
inferior vena kava ile sag atriyum arasinda anastomoz
boélgesinde darlik gézlendi. Darlik alaninda ortalama
basin¢ gradiyenti 8 mmHg idi. Lezyon bdlgesi Tyshak
Il perkiitan valvuloplasti kateteriyle genisletildi. islem
sonunda ortalama basing gradiyenti 2 mmHg’ye gerile-
di ve genisleme venografiyle kontrol edildi. Girisimden
birkac¢ giin sonra hastanin bacaklarindaki 6dem gerile-
di. Boylece, inferior vena kava ile sag atrium arasinda
anastomoz boélgesinde gorilen darligin giderilmesinde
pulmoner balon kateteri kullanilarak istenen sonug
elde edilmis oldu.

Anahtar sézclkler: Anjiyoplasti, balon; anastomoz, cerrahi/
komplikasyon; konstriksiyon, patolojik; kalp nakli; vena kava,
inferior.

have been reported such as caval stenosis at the anasto-
mosis site.>>! These stenotic segments may be success-
fully treated either percutaneously or surgically.”*!

CASE REPORT

A 54-year-old man was hospitalized with end-stage
dilated cardiomyopathy after several previous admis-
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sions for the treatment of congestive heart failure. The
patient was listed for total cardiac transplantation and
he underwent orthotopic heart transplantation with
total removal of the atria, bicaval end-to-end anasto-
mosis, and anastomosis of the pulmonary veins. Due
to size mismatch between the recipient and the donor,
bicaval anastomosis became tight operatively. The
early postoperative course was uneventful. After seven
days postoperatively, the patient developed significant
bilateral leg edema. On the tenth postoperative day,
he underwent right heart catheterization and endo-
myocardial biopsy for a possible rejection. With the
injection of contrast material, a stricture was seen at
the anastomotic line located between the inferior vena
cava and the right atrium (Fig. 1a). The mean pressure
gradient at the level of the stenosis was 8 mmHg (mean
inferior vena cava pressure 11 mmHg, and mean right
atrial pressure 3 mmHg). An 8 Fr sheath was placed
from the right femoral vein, through which a 0.035”
guide wire was advanced. The stenotic segment was
dilated using a Tyshak II percutaneous valvuloplasty
catheter (NuMED Inc., Canada), 18 mm x 3.0 cm in
size. At the end of the procedure, the mean pressure
gradient decreased to 2 mmHg (mean inferior vena
cava pressure 5 mmHg, mean right atrial pressure 3
mmHg). Venography showed a larger diameter in the
stenotic segment (Fig. 1b, ¢). Leg edema diminished a
few days after the procedure.

DISCUSSION

Despite progressive improvements in surgical tech-
niques of cardiac transplantation, some operative and
postoperative complications may develop. Stenosis of
the caval system, especially inferior vena cava anasto-
mosis is a rare complication. Stenosis may develop at
any time ranging from the early postoperative period
to even several years following surgery. Some mecha-
nisms might be responsible for stenosis, including
inappropriate vessel size, inadequate surgical tech-
nique (suture, etc.), intimal hyperplasia, and hyper-
coagulable states. In our case, inappropriate vessel
size most probably resulted in a stricture at the site of
anastomosis. Due to shorter caval parts of the donor
heart, end-to-end anastomosis was possible only after
applying a tension.

Stenotic lesions related to anastomotic sites may be
treated either percutaneously or surgically.*®! Surgical
techniques include aortic allografting, autologous
saphenous vein grafting, and polytetrafluoroethylene
graft replacement. Stenting and balloon angioplasty
may be performed for percutaneous treatment. The
use of stents, especially Wallstent placement was

Figure 1. (A) Venography showing the stenotic segment
between the inferior vena cava and the right atrium (arrow head).
(B) The stenotic segment was dilated by balloon angioplasty.
(C) After dilatation, the diameter of the segment increased and
the pressure gradient decreased (arrow head).
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described previously.®” It has been demonstrated that
stenting is superior to balloon angioplasty for long-
term patency of venous stenosis.® However, balloon
angioplasty is also useful for the treatment of such
strictures. Several types of balloon catheters can be
used for dilatation.”! To our knowledge, the use of
a pulmonary balloon catheter for the treatment of
stenosis in the inferior vena cava-right atrial anasto-
mosis has not been reported previously. The use of
stents may result in stent thrombosis, requiring repeat
dilatation of the stenotic segment. In our patient,
angioplasty with a pulmonary balloon was successful;
therefore, the need for repeat dilatation or deployment
of a stent was eliminated.

In conclusion, the use of a pulmonary balloon
catheter for stenotic lesions at the level of anastomo-
sis line between the inferior vena cava and the right
atrium may be considered an alternative treatment
modality.
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